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MepiAnyn

H epyacia avti éyel oav Bépa ™v vionoinon evég petagppacty ™mg yAwooag C, o
onoiog vroompilel T npodiaypapés OpenMP yia mapddinio mpoypoppatiopnd
KOWNHG UVIIUNG. ZOpewva TG Tpodiaypupés avTtég, £VaG TPOYPAUUATICTIG HROPEL va
avantoéel éva oeEPlakd TPOYpOppHa KAl OTN GUVEXEID va T0 mapaAiinlomooet
npocBérovtag otov mnyaio Tov kMdika edikég 0dnyieg mpog Tov petayhwrniom). O
petayhwtniotig Aappavoviag v’ dyn tov avtég Tig 0dnyieg mapdyel To avricTor o
napdiinlo npdypappa, 10 onoio eival oe popPi) ToAvvnHaTIKoV Tnyaiov kddka C.

Zta mhaicwr g epyaciag dnuovpyioape pmio gviaia Siema@n ya TOALVNUATIKO
x®dika, N onoix Eivar apkeTd yeviky) dote va vrooTpilel Stapopetikés vVAoTOWOEG
viudrov. ‘Exovv vroompryBei pe emrvyia ta vijpata POSIX ko ta vijpata Solaris.
Emiong, Snuovpyfioaps pia Piprodiikn 1 onoia emtpénel Tv mapakorovdnon Twv
emOO0EWV TOV TTapaydpevov kddika (profiling), vionowdvrag 10 TpwtékoAlo POMP
Kot k@vovtag xpion twv  epyaieiov avdlvong EXPERT «kav  ypagikig
avanapaotacng CUBE. Téhog, n viomoinon nepiéhafe onpavrikég felnicrononioeig
OV aQOPOVV OTOV MAPAYOHEVO KMOIKA, OtV runtime vaootHPEN Kot GV
EKHETAALEVOT TNG VITOKEIPEVG UPYITEKTOVIKIG.
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EuxapioTieg

Ba fifsha va evyapoTion tov xabnmti pov, x. BaslAcio Anpaxérovio na v
apoyt) Tov ¢° auTv ™V Rpoonddewa, v yovaixa pov xar 1@ AAMAIE pov e TV
xatavonon xat v vrootipwn tovg, xat mv Afvon B/6mag Exnaidevong N.
Ioavvivov xabdg xat to Topvpa Kpankdv Yzmotpogubv mov pov é3moav v
Suvarémta va acyoAnfd ancpionacta pe auni myv epyacia.
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KegpdAaio 1

Eicaywyn

" 1.1 MapdAAnAor uroAoyioTéc

‘Evag napdiinlog vrohoytotig pumopei vo opiotel @¢ éva civolo encEepyactdv ot
omoiot givar duvarév va cuvepyaotovv yia TV emilven &vdg LTOAOYIOTIKOD
npoPAipatog [FostdS]. Avtdg o opiopds ivar apketd yevikdg dote va nepihapfaver
napdiiniovg vmepumoloyioTés pe ekatoviGdeg yddeg emskepyactés, diktva
otabudv gpyaciag, otabpovg epyaciog pe moAhodg enckepynotéc, Kol EVOOUATOUEVA
CUGTNHOTA.

Me v dwapky avénon oty emBO0E TV VMOAOYIOTIKOV GUCTNUATWOV, HROPEL
K&no10g va vroBécel 6Tt kGmowa oTiypn] Ba yivouv «apketd ypriyopa» kat 1 avaykn
Yo cvvex®dg peyardtepn emefepyactikiy wyxd 6o katorayidost. Opwg 1 otopia
deiyver 6t xabdg m tEXVOAOYio PerTidveTon ka1 KOADTIEL TG aviyKeg TV
VAAPXOVODV EQPAPUOYDV, KOIVOUPYIEG EPAPHOYEG ERQAVILOVTOL KOl amoutodV TNV
avantudn vedtepwv texvoroyudv. Xapaktpiotiki €ivar 1 gpdon mov anodidetar
otov Bill Gates «640Kb pvijung (RAM) 6o 7pémer vo eivar apketd y
0nmoovoNToTE», TOV KOpd ov £Ryawvav ta npdta XT oy ayopd. Ot anaitioelg ToVv
TPOCWTIKAV VIOAOYIOTOV OE MVAUN Ko enelepydoTikn 100 éXOVV YIMATAQCINOTEL
péoa otig d00 TeEhEVTaiEg deKaETiES.
k)

H avénon oty taydtta 1ov enetepyactdv opwg dev eivar duvatédv va cuveyiotsl
en’ adpwoto. Puowol vépor (tayxdmira nrektpovimv) aAAG kv wEPLOPIOHOI
ohoxApwaeng (HEYIoTOG aptBpdg transistor Yo cLYKEKPIHEVT ENPAVEIR) Sroypdpovy




éva Tave Gpro omv avEnon mg taydmras. Ta napdiinia cvoTipata gaiveral 6m
uropotv va ddcouv pia Avon oe avtd 10 wpdPAnua. H wéa eivar anki: avti va
npoonafovpe va priGEovue mo ypriyopoug eneEepyacstég popalovpe ™y dovleld ce
neploooTEpOVg and évav. BéBawa omv mpdEn Aiya elvar ta mpoPAfuata mov
napadAnionoodvial TARpmg, kar cuviifng urdpxer xar exutAéov @OpTOg Y@ TOV
GUVTOVIGHO TV EPYAGIAIV.

Yrapyovv «xamowa Oepedhuddn emomuovikd mpoPifuara ta omoia  €xouvv
AAPAKTNPIGTEL WG «peyareg npoxinioeig» (HPCC94]. H Aiom toug anartel tepdctnia
UTOAOYIOTIKT} 10)V, TNV omoia puropovV va mapEYovv uoévo palikd mapdiiniot
UTOAOYIOTEG, KAl GVAMEVETAL va EMIPEPEL PEYGLEC OWOVOUIKES KAl EMOTNUOVIKEG
alhayés. MephapPavouvv mpofiipata and Tig rapakatm sveEIKTIKEG KaTNYOPIES:
¢ Emomun vroloytot@v: avantun vAikod Kat AoyIGUIKoy PE ARDTEPO OKONO
Ol VTOAOYIGTEG VA HOPOVV «va Souv, va KiviiBobv Kai va pifjoovvs
e [lapaxolovfnon xar ap6fleyn nepifaddovioloyikdv alhaydv: vAoroinon
HOVTEAOL Y THV avamapGetacm Tov KAiUaTog o€ maykoopia Kiipaxa, o
palixd ropaliniovg vroAoyiotég pe tayvmieg g 1ang twv teraFLOPs,
CEICUIKA povtéia )
e Evepyelaxd: avéarodn polix@ aapddiniov poviéhwv yna mv  pehém
TUPNVIKOV avTidpacthpmv
e Agpodiaomukn: emilvon npofAnudtev tov nediov g Suvapikis pevotdv
xat pEALTN TV OTPOBMIGUMOV ROV AAAVIOVIAL TNV SUVAUIKT] PEVCTOV TIG
YEMPLOIKTIG KAt NG ACTPOPUTTIKTIG
e Mopiaxn} Proroyia xar enegepyacia Proiatpiknig 1kévag: avarapdctact tov
OUVOECHOV TOV avOpWTIVOV HVOCKEAETIKOD GUCTHUOTOS HE Tponypéva
UROAOYIOTIKA HOVTEAD
¢ Belniotonoinon mg dadikaciag napaywyig npoidviwv: avantuén Aoyioukod
Y@ TNV TPOGOHOIWOT G EMAEIWV ATONWV TOV GYESIAGHOL TPOTOV VADV Kal
gpappoyn oe kpiowa fropnyavikd rpofiipata
e Awomnuixi): HOVTELO Yia TNV MPOEAEVOT) KAt TOV TPOTO GYNUATIONOD TOV
yara&iov

1.1.1 NoAverreéepyaoTég KoIVIiC / Kataveunuévng HVIENG
Ta mapadnia cvctipata gival yvwotd xat wg rohvenegepyactés ka ywpifovrar
avéioya pe Tnv apyLtextoviky Tovg o€ 2 Bacikég katmyopisg:
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En.1| |En. 2 En.N Mv.1| [Mv.2 Mv. N

I 1

AIAXLYNAEIH En.1| |En.2 En. N
EINEZEPIAXTQN - MNHMOQN I I I
¢ AIKTYO AIALYNAEIHX
KOINEX MNHMEX ENEZEPrAITON
(a) ®)

Ipipa 1-1 Opyavareag rolvenetepyastdv

Ztoug moAvenefepyactés wowng uviung (shared memory multiprocessors) dev
VRGPYEI GVVOEDT UETALD TWV EMELEPYATTWV, TAPA UOVO AVGUEGA GTOVS EMECEPYAOTES
kai T pviun m onoio eivon dueca mpoomehdoiun axd 6iovg (Tymua 1-la). Kdade
enelepyactg pnopei va exterel Sra@opeTikt evtokﬁ EMAVO o€ Sa@opeTikd dedopéva
70 ONOi0t HPWG UTOPOVV Va Ta TPOOTEAAGOUV OAol. AvTd £xEl oav amotéleopa 0Tt
6hor o1 enelepyactéig «PAémovvy» v ida pvijun kan pe tov idio Tpémo. H emkowvovia
Heta&d TV enelepyacT®V YIVETAL PHECH THG TPONONOINCTG KOWVMV HETAPANTOV oTHV
HVA .

Avrtifeta pe toug nokvsneﬁepyactég. KOWNG PVIIUNG, OTA GUGTIHATA KATAVEUTIHEVIG
pvung (distributed memory multiprocessors™ Zyfuo 1-1B) kafe enelepyactig éxer
™V WVOTIKY) TOV Pvijun Vv omoia pnopei va wposneldoet anevdeiag pévo avtés. H
gmkowvovia Towv enekepyastdv eivar @ikt Aoyw dmaplns diacvvdetikod diktvov did
Uéow tov omoiov yivetar avrallayn unvoudrwv. ‘Etol, ondfqmote xpewactei o
enekepyaotg i and tov enelepyact j (m.). va TpooaeLioel kanoo dedopévo and v
uvipun tov j) Ba to {nmioer péow unvopatog amé tov j, o omoiog mah pécw
unvoparog mov Ba ta&idéyer oto Siktvo Oa to oteilel otov eneepyact i.

[Ipbéogata, pia tpitn xamyopic amotelodv o1 Aeyduevor ouadomoinuévor
molvenelepyaotés (clustered multiprocessors) ot omoior anotedodv «Sractadpwon»
TV TOAVENEEEPYACTOV KOwvilG Kat Katavepnpévng pvipng. ITo ovykekppéva, Ta
ovonijpara eivar opyavopéva O6mwg oto Zynpa 1-18 pe ™ Swwgopd 6Tt kGOe
eneepyaotig £xerl avrikataotadei and opdda emeEepyact®dv o1 onoiot polpdalovrar
pio xown pvijun. To Stktvo Sractvdeong mhéov civar diktvo Sacdvdeong ouddwv. H
opyévewon avty @aivetat va yiverar 1 o SNUOPIANG.




1.2 lMpoypauuarnopuos mapdAAnAwyv UroAoyioTWY

Ev®d otov oeplakd mpoypappatiopd ouvifog dev  evdia@epdpacte ya v
aPYITEKTOVIKT] TOU GUCTNHATOG EKTEAEONG, OTOV TAPAAANAO APOYPAUMATIGUS Ta
npaypatra eivar woAd Sagopenikd. O mpoypappaniotig mpénet va yvopiler ™y
APYITEKTOVIKT] (KOWNG/KATAVEUNUEVIG UVAUNG KTA) Y10 VO PROPEL va EKPETAAAEVTEL
kalvtepa Tig Suvatdmrég m™c Av kar éyovv avamruxfei Sdpopa poviéia
rapdAiniov zwpoypapuancpov, xuvpiapxa eivat ta dvo mov zTEPIYpaPovVIAl OTN
cuvéxew.

10 poviédo kovod ywpov dievBivarwv Y anhd xoivijc uviuns o xale encfepyactig
axolovBel v dikn Tov poty extédeomng, ercdyovrag éror v évvola ¢ diepyasiag. H
emxowvwvia petald tov digpyaciav yivetar péow xonvav 1 diauoipalopsvav
perafintav, eved epgavifoviar mpoPAfjuata xat Quowa alyopiBuot yia ™V
dpopoAoynon, ToV oUyXPOVIGUO KAl TOV auoifaio axoxieioud tov epyaciov. ['vootol
TPONOL MPOYPAUHUATIOHOV Yia CUGTIHATA KOG pviung eivanl n yAwooa Sequent-C,
pa enéktacny mg C mov ypnowonomdnke ywa tov mpoypappaticpd tov MIMD
VROAOYIGT@V KOVIG uvAuNG TG Sequent, o1 BiflioBiixes nutovpyiag kat xepiopod
vnuatov 6nwg POSIX (pthreads) xat Solaris threads xat to System V Shared Memory
IPC tov Unix.

To poviédo uerafifiaons unvoparwv Bewpeitar 10 SuokohoTEPO POVIELO TapaAiniov
TPOYPAUUATIGHOV, AoV 0 mpoypappanctig a npéner va kabopicer enaxpiBog ta
onueia ota omoia oTAMATOVV TPOCWPIV@ o1 vacloyiopoi kot apyilouv ot
emkowvovieg. To poviélo avtd eivar apkerd dnNpo@ég apov empénel «PONVo»
napaAinhopd: €va tomkd diktvo vROAOYIoT@OV umopei va  cuvBécel évav
«OAVDIOAOYIOTI» PE MEYAAN eMEEEPYACTIKY 10D av KAl PE MIKPOTEPES TAYVTNTES
emxowvaviag petald towv enefepyactev. ‘Eva  tétoio cvompa pmopei va
npoypappanctei kavovtag xprion mg Pprobixmg twv sockets tov Unix, av xan
ouwvnbwg yia Tapdiinio TPOYPAUUATIGHO GE TOMKG SikTLO TpoTi@vTal Pifiiobrxeg
6nwg 1o PVM [Sund90] kar 1o MPI [MPI9%4]. X¢ avt6 1o poviéro BéPara dev ivan
duvaty n Vmapén xowvdv petaPAntdv avapecsa ong depyacicss. 'Etor dpwg
amOPEVYETAL KU 1) avdyKT) Yia apotfaio anokAsiopd.

Adyo ™G Snpotikémrag Tov HOVIEAOL KOwoU Ydpov dievBivoewy, yivovrat
wpoonddeieg va vrootnpileral mavroy, akdpa kat Tdve and QLKA KATAVEUTHEVT
pviun. ‘Etor pildpe na cvotipata kataveunuévng xowvig pviung (distributed shared
memory) 6mov 1} ewoviky Kowi pvipn mapéxeta eite ancvdeiag and 10 VAIKO eite
ané éva katdAAnAo eninedo AoyiOpHIKOU.
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1.3 Ti givai ro OpenMP

To OpenMP givat o1 tpodiaypagég mov £€8ece To OpenMP Architecture Review Board
(ARB) ya éva cOvoro odnywdv (directives) Tpog TOVG PETAYAMTTIGTEG, GUVAPTICELS
Bhobnkaov kar petafAntéc mepifdAloviog mov pumopovv va ypnoyonombovv y
Tov KaBopiopd TapaAANAopov kowing uvijung oe mpoypaupata Fortran xatr C/C++
[OARB98], [OARBO02]. Zxondg tov givar va mapéyel éva e0XpnoTo, anid Kat Gk
nePaAAOV TAPAAANAOV TPOYPARUATIOHOV KOWVIG HVIILTG.

To ARB mpéteive avtég Tig mpodaypogpéc emedn) or odnyieg mapaiiniov
TPOYPAUNATIOUOD KOWNG uviung oev xabopiommkav moté cav mpdTLVIO OGNV
Bounyavia. Mia mponyodpevn mpoondbewa mpotvmomoinomng, to ANSI X3HS dev
vioBemOnke moté emionpa. O1 hdgpopeg etaupieg mapeiyav 1 kabe pia to dikd ™G
obvoho oOONYIDV, TapopolwV ot ovvtaln kot -onuactoloyia, kot OAeg avtég
axohovBovoav Evav Eexmplotd TPOMo CNHAVONG TOV OdNYI@V, EiTE HE KATO10 €181k0
ox6ho (omv Fortran) gite pe odnyieg #pragma (ong C/C++). To OpenMP
CVUYY®VEVEL aVTA Ta GUVOAa odNyidvV Ge eviaia cvvtaln kai onuacioAoyia, kai
KOTaPEPVEL TEAKE VO KAVEL HETAPEPOIUO TOV TAPAAANAO KOOIKA KOV LVIIUNG.

To OpenMP, av xat givar 16N gupémg dradedopévo, dev €xet yiver akdpa amodektd
cav emionuo mpdtumo. Ovciactikd amoteel pia «ovp@viar peta&d moAddv
Brounyavikdv etapiodv ko T@v xpnotdv. Xto OpenMP Architecture Review Board
CUUUETEXOVV peydleg etaipieg vmoloywotdv, Onwg ot Compaq, Hewlett-Packard,
Intel, IBM, Silicon Graphics ka1 1 Sun Microsystems. Emiong, apxetég eivar ot
gtaupieg avantuéng loywopkod mov vmootnpilovv to OpenMP, 6mwg ot Absoft
Corporation, Edinburgh Portable Compilers, ADINA R&D, ANSYS kot ai)eg.

1.4 Avrikeiuevo mg¢ epyaoiag

H epyacia avt €xel cav avrikeipevo v vioroinor tov OMPi, evig petappacti ™G
YAMdcoag C o omoiog vmoompiler TG mpodiaypagpés OpenMP ya mapdiinio
TPOYPAUUOTICHO KOWIG HVIUNG, KOl OTOTEAEL CUVEXEID TPONYOOUEVIG TTUYLOKNG
epyaciag [LeTz02]. Zoppnva 1ig npodiaypagéc avtég, Evag TPOYPAUNATIOTIG UTOPET
va avantotet éva osE&aK() TPOYPAUMA KOl GTI CUVEXEWL VA TO WAPAAANAOTOM|OEL
npocHitoviag oTov ryaio Tov Khdika dikég odnyieg pog tov perayhottioti. O
HETAYAOTTIOTAS AapPdvoviag v’ dyn Tov avTég Tig 0dnyieg Tapdyel TO AvticToL O
napdAinio tpdypappa, To omoio eivar o€ pop@n ToAvvnuatikod myaiov kddwa C.
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‘Eva and 1o pépn tng epyaciag apopouse oThv anopdévwon g RPoYPAUHATICTIKG
oienapns (Application Programming Interface, API) yeipiouod vnuatwv mov
YPNOIHOTOI000E 0 HETaPPaoTNG. Eywve pia pedém Swedpov nakétwv moly-
VIHATIKOV TPOYPAppaTIoHod McTE va kaBopiotodv pe cagiveta ot anttioelg ntov fa
énpene va €xet 10 OMPi and ta nakéta avtd. Xt cvvéyewa 10 GUVOLO TV THTWV Kat
TOV  CUVAPTHOEWV TOL 7poéxvyav Sopnbnxe oav  Egyopion] PiPriobiixm
(othread.h) xat £€ywvav ot avriotoixeg vionotoeig yia POSIX kat Solaris threads,
eve 10 API eivar apxetd yevikd wote va puropei va vlorom0ei oto pédlov xat o€
S1aQOPETIKEG APYITEKTOVIKES.

‘Eva devtepo woppdtt ¢ epyaciag Ntav n avtdpatn evoopdroon xwdixa
rapaxolovBnans e emidoons (profiling) ota exteléopa apyeia mov napiyaye To
OMPi. O rapdAAnlog JPOYPAUMATIONOG EUREPIEXEL QpKETG@  mpoPAruata
oUYYPOVIOHOU Kat BEATIOTNG KATAVOUNG TV EPYACIOV avdpesa oTovg enckepyactés,
Eivai Aowndv arapaitym n napoyn enontikdv epyareiov mov Ba kavouv duvarti mv
aveLPEST TV  «TPOPANUATIKOV» ONueEiwv Tov K®dika, “oTe va yvopilet o
TPOYPAUHATIOTIG OV Ba MPENEL VO EMKEVIPMOEL TIg TPOSTABEIES TOL Yia TV avEnom
™G taydmtag extédeong. Melemifnkav  Aowmov  ta Sldwopa TPWTOKOAAL
napaxoAovdnong mov £xovv npotadei yia o OpenMP kau €yve vioroinen evig and
avtd, tov POMP [MMSWOL].

Mépog g epyaciag anotédece kam 1 Pektimon g emidoong TV TAPAYOHEVOV
npoypapupdtov. ‘Etol éywvav alyopiBuixés Behniwoelg ommv Pipriodixn xpdvov
EKTELEONG KOl OTOV KMOIKA 7OV RAPNYAYE O CUVIAKTIKOG avalvtikic. Emiomg,
PeAtictonomfnxav apketd onpeia Tov KMSIKA AVAAOYQ UE TNV APYITEXTOVIKI TOV
ovoThpatog extéleong, Aapfavovrag vedyn onueia dnwg n Aavldvovoa pvijpn Kai
aviilvon Tev Sbécipmv poroyi®V TOL CUGTHRATOS YIX XPOVOHETPNON.

1.5 Aoun Tn¢ spyaociag
H epyacia givar opyavopévn og e&ig:

To Kepdhoo 2 xaver ma pxpi eicaymyn oto OpenMP. Z10 1810 xepdraio yivera
gMioNg EMOKOTNON TV PHETAYAMTTICTOV 7OV T0 vROCTNPifovy, cuunepiiapPavopé-
V|G KL TG apyikilg vAomoinong tov OMPI.

10 Kepdrawo 3 mapovciaieton n eviaio mpoypappatiotia Sieraer vnpdtov mov
dnwovpyifnke ota mhaicwa g epyaciag. MapovoiGfoviar o1 ouvaptioelg xal ot
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Tomot dedopévev mov armrovviar xaddg eriong xar N evowpdtoon twv POSIX
threads xai twv Solaris threads.

Z10 Kepliaio 4 nepryplpoviar or Bedtictononjosig wov €yivav otov napaydpevo
kddika. IepihapPavovian alyopiOpkés xar apyitextovikés Pehnidoeg otov
cuvtakTiké avaivti kat oy Pifiodiqkm ypbévov ektédeons. O PednicTomonioeig
emPefaudvovral kai TEPAPATIKA.

Z1o Kepdhato 5 napovoraletan 10 tpwtéxoririo POMP yia v mapakoiodbnon mg
enidoorg (profiling) twv npoypappdreov OpenMP kat n viomofnon g dienagrg Tov
oto OMPi.

-

Téhog, oto Kepdhmo 6 yivetan avackémion mg epyaciag kabdg kar pia cvlimmon "
Y peddovrikég katevfovoerg.

Ll

W
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KegpaAaio 2

Eicaywyn oto OpenMP

Onng 1dn cinape, o napddiniog npoypappatiopds eivar ovvibug erinovn vrdBeon
Kot TPolmoBETEL YVMDON TG VAOKEIHEVIG APYITEKTOVIKTG xat Kanowg napdiining
YAwooag 1 anaipaitntov Pipriobnkodv. To OpenMP npoonadei va dwost évav mo
andd TPOTO TPOYPAHUHATIGHOU YA TO MOVTIEAO KOWVHG HVIHNG. O OT0iog palcTa £xe1
yivel evpdtata anodextos.

O mpoypappatictig dev ypewdletar va adrddger tov pbémo oxéyng tov. Mnropei va
vAomomcet pe Tig cuvndiopéves neBddovg 10 cEpraxd TPOYPappA Kat 6T} CVVEXEW
va tpocBécer 0dnyieg mapariinromoinone. To 1eAixd mpdypappa av peraylotnotei
andé évav compiler mov vroompiler tig 0dnyieg OpenMP Ba daoet éva extedéowo
mov Ba propei va extersitar mapdiinia. Emmiéov duwg o myaiog kddikag pmopet
va peTayAorniotel kat and andd compiler kat va TPoKOYEL GEIPLAKO EKTEAEGIHO.

O vioromoeig dpwg Tov OpenMP dev eivan anapaitnto va eréyyovv ya eEapmioes,
ouYKpovoelg, adiéEoda, cuvinkeg avraymviouov 1| GAa tpofAipata ta onoia propei
va £XoVV ®g arotélespa v Aavlacuévn extéleon tov npoypappdtav. Eivar evbivn
00 ypfioty va emdéel ko va TomoBemiost TG GWOTEG odmyieg kat KANGEW
GLVAPTIICEMV OCTE TO TPdYpaAppd TOL va £XEL CWOTH CUUTEPIPOPE.

2.1 loropia rou OpenMP

Ing apyéc ¢ dexactiag Tov "90 ot didgopeg £TAPiEg KATACKELNG KAl TOANGNG
ToPGAANA@V SVOTNUGTOV KOG MVI|UNG Tapeixav TApanANCIEg EMEKTAGES ™G
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yMbooag Fortran, pe Tig OMoieg Ol XPNGTEG PUTOPOVCAV VO TAPAAANAOTOHGQUV TOV
K®dwa TOoUG mMpooBiétoviag odnyieg mpog Tov petayrlotTioty. O odnyieg avtég
xafépriav tovg Bpdyovg mov €mpene va maparinionoinBoldv kat 0 UETAYAMTTIOTAG
avaidpfave ™V QUTOMATN KOTAVOUN TWV ENAVOANYEWV OTOVG ENEEEPYACTEG TOV

CLCTIHATOG.

Ot petayhottiotég avtoi tapeiyav mapduoa ALiTovpytkdémTa, ue dSaPopeTikyy Opwg
obvtaln kdvovtag ta mpoypappata un perapépowpa. H mpot) npoomadera
npoTunonoinong Hrav to mpocyédo yia o ANSI X3HS 10 1994, 10 onoio Spwg dev
voBemBnke moTé emionpa, Kupiwg Adym EArelyg EVOIAQEPOVTOG APOV TA CLGTHUATA
Kataveunpévng pviung eixav yivet mo dadedopéva.

Apy6tepa OpHWG, VEOTEPEG OPYITEKTOVIKEG KOWIG UVIUNG dpyioav va yivoviat
dnuogireic. To OpenMP Eexva v 1oTopia TOL TV AvoiEn tov 1997 (Zyua 2-1),
ovveyilovtag and ekei mov eixe otapanioer o X3HS. O kiplor o1dy01 ™G apyIKng
oV £Kkdoong NTav va evomoticel TG O1APOPEC TaAPAAraYEC TV  YAWMOOMV
TPOYPOUHATIGUOV KOG Hviiung mov PBacwidtav o 0dnyieg, opilovtag ek véov v
Aertovpyikétntd toug. H Fortran 90 ayvonifnke katd tov oxediacud, n vrootipién
yia v C frav apketd kaAn evd yia v C++ TpocTtédnke £x TV VOTEPW®V.

Me mv ékdoon 1.0 xar 2.0 Twv mpodaypapdv tov OpenMP (BA. kot Tapdypago
2.3.6) ot o601 emrevyOiKav ka pe 1o mapandavm. H vrootipién g Fortran 90 kot
mg C eivar apketd koA, av kot yia v Ci+ givar oxetikd advvar, yopic dpwg va
vrapyet Wiaitepn {mon e mv vrootipEn e Or eTaupieg mAfov oTpdenkav 6to
OpenMP xat ot didpopeg napariayés ot 0dnyieg aPaAANAIGHOD KOWVAG UvAuNG
gyovv oyedov eykatarerpOei.

To OpenMP Architecture Review Board (OARB) ctoyever omv evomoinon twv

Me peyddeg
SGI , . EMPPOES MO
Evomouifnkav, xpe}aComv PCF xat ANSI
opodmnra ota TPotdvia  — X3H5 ~
AN
Cray Fovs DEC =2
Avekdpmrog davoptag Tuyypa@t evig o,
KAI > \oywouixo0 - yperatétay » TpocyEdion yu » IBM E
ueyoAoTepn ayopd SMP API L o
9]
Eixe Ko%?ﬂactsi va Intel e
katayphoet yuu SMP’s xat O

ASCIF npotrpent 1 erarpiec yio —
TPOTLONOING

Zua 2-1 Aypwovpyia g npdrg £kdoong Tov OpenMP
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RePIOYH nepto

Iyfpa 2-2 To fork-join povréio rapdlining exriicomng

npodaypapdv yia Fortran kan C/C++ o€ éva xowvé éyypago (OpenMP 2.5, [Shah03)),
HE OTOYO0UG
* v e&dhelyn g avaykng yua suyxpoviops petald twv Tpodiaypapmv
® MV OrOPUYN UEYGAWV YPOVIKOV SACTNUATOV Y@ TV avavéwon Tev
npodaypapav
® TV EAATIOOT NG CUYXVUONG Yid TOUG MPOYPAUUATIOTEG OV HETAKIVOLVIOL
Hetaty tov dvo vroompildpeviv YAWGOOV TPOYPUURATIGUOV ’

To OARB oyeddler va enexteivel 1o OpenMP oto pélov, kat tpocavatorifetal va
ocvunepAapel apketég akdpa dvvatdémreg v éxdoon 3.0.

2.2 lNepipdaAAov exréAeonc

To OpenMP ypnowonotei 1o fork-join poviého napaiining extéieong (Zipua 2-2).
H extéleon evdg mpoypappatog OpenMP Eekiva pe éva povadiko vijpa EKTELEGTG, TO
vijua-apévrn (master thread). To wipo-a@éving extekeitar oepakd @OGROV va
ovvavtmBei n Apo™ rapalinin reproyxn (parallel construct). H mapdAinin neproyi
dniovetar oto OpenMP C/C++ API pe mv odnyia #pragma omp parallel. To
viina-a@éving téte dnuiovpyei pia opdda vnpatov (fork) ko yivetar agévimg mg
opddac. Ola ta vijpata g opddag exTeAovv TG EVIOAEG TG TapdAining reploxie,
ektég amod Tig neploxég karauepiouod epyaciag (Work-sharing constructs), 6Tig onoieg
ta VAuato ovvepydalovialt @ote 10 kabéva va extedéoel éva pépog pévo g
ouvohikic Sovdeldg. Xto TéAOG T@V TAPAAANAWV TEPIOXDV TO VIHA-OPEVING
nepuével o éva onucio ppayns (barrier) péypt va TEALOOOVY 6Aa Ta vipata Tig
gpyacicg tovg (join) kai otn cvvéxela ouvexiCel pévo Tov GEIPIAKE TNV EKTEAEST} TOV

TPOYPAUPATOG.
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Av xdnoto viipa tpomonotcel £va kové avtikeipevo, dev emnpedler pévo o Sikd Tov
nepipdrrov ektéheons, oArd xar Twv vrdlowmwv vnudtwv tov Tpoyphppatog. And
™MV OnTIKY Yovia Twv vrdlowmwv vnudtev, n adlayn avty Oewpeitan TAqpng TPV
apyioer vo extereltar n emduevn eviodn, aAld puévo av 10 avrikeipevo avtd Exel
dNAwBel wg volatile. AAMg N alhayn yivetar gpgavig pévo agov to vijpa mTov
Tpononoince 1o avtikeipevo aAld kar 10 Vijpa mov poonadei va 10 TPoomEAGTEL
ouvvavticovv pia odnyia £lush 1 onoia va ava@épel 10 avTikeipevo (eite pntag eite

éppeca).

2.3 0Odnyieg rou OpenMP yia C/C++

To OpenMP opiler éva obOvoho odnyidv Yo v mapaiinlomoinon TV
npoypappbtov, ot omoieg Pacifoviar ot 0dnyies #pragma TV YAWOOOV
npoypappatiopol C xat C++. H yevuai popen tov odnyidv tov OpenMP eivar:

#pragma omp directive-name [clause[ [,] clause]...]

210 1éhog HAwv TV 0dnyidv Tov OpenMP Oa mtpénet va vrdpyet éva téhog ypappig
(new-line). Mapovoiafovrar ot cvvéxela ev cuvropia pepikég and tig Pacikdtepeg
odnyies. Ileprocdtepeg TAnpopopieg umopei va Ppet kaveig oTig Tpodlaypagés Twv
exd6oewv 1.0 [OARBI8] kxat 2.0 [OARBOZ] tov OpenMP.

2.3.1 Odnyia parallel
Eidaue 181 oe nponyodpevn mapbypagpo v évvola g odnyiag parallel. H yevikt
™G Hopeny eivat

#pragma omp parallel [clause[ [,] clause]...]
structured-block

dnov n phon (clause) umopei va givar pia and Tig TapakdTo:

e if (scalar-expression)

¢ private (var{gple-list)

o f irstprivaté (variable-list)
e default(shared | none)

e ghared (variable-list)
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e copyin (variable-list)
e reduction (operator: variable-list)

e num_threads (integer-expression)

Mo éva vijpa cuvavtiost pia rapdAAnin neproy, dnuovpyei pia opdda wparov
(o apBudg Tovg umopei va xabopilerar and v @pdon num_threads) km yivetat
agéving ¢ opddag. Edv dpwg vrapyer @phom if mou n cwvlixm ¢ dev
enaAnBevetar, 10t 1 avrtiotoym mepox dev extersitar mapaiinia. Ot vdloweg
PPACEIG APOPOVV GTOV YEPICPO TV PETABANTAOV oL avagépovial 6TV Tapdiiniy
nePLoYT Kat TEPLypagovial ot evémra 2.3.4.

Zav napdderypa, o kodikag

#pragma omp parallel num threads(3)

{

printf("This is thread $%d\n", omp_get_thread num());

} .

Ba dnpiovpymoet tpia vijpata ta onoia Ba EKTVAMCOVV TO TAPATAVED PHVOHA KAt TOV
aptfué tov vijpatog mov 1o tHnwoe. H cuvdpmon omp_get thread_num givai
uépog g PrroBixmg ypbévov extéreong tov OpenMP kat smotpépet Tov avéovia
aplfpd ToV VPATOG OV TV KAAEI.

2.3.2 Odnyieg Karapepiopol epyaciag

Znuavuikég eivar emiong xar o1 odnyieg xarauepiouod epyasiac tov OpenMP. H
odnyia for mpoodiopilet 611 N evrods for mov axolovlsi Ba exteleotsi Tapdiinia.
O enavakiyerg tov Bpdyov for katavéuovia 6Ta Vipata mov vrdapyovv 1idn omv
opdda n onoia extedei Tv mapdAnin zmepoxn mov mepéxel v odrnyia for. H
covta&i g eivan

#pragma omp for [clause([ [,] clause]...]
for-loop

BéBaia 1iBeviar kdnotor mepropiopoi Yo tov avrictoryo Ppéyo for mg odnyiag. Oa
npénel va ExeL xavoviky popen, dMAadh o petpnTig va eival axépaa petafinti, 1
ovvOfkn Tepuatiopuod va. sivar <, <=, > 1 >=, 10 Prua va eivar otabepé x.a. H
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KAVOVIKY] HOPQY] EMTPENEL OTOV HETAPPACTI] VO KAVEL VTOAOYICHOVG GE oxécm‘pe oV
OULVOAIKO aplOud TV ENAVAAYEMV Kal TO TOG00Td and avtég mov Oa mpéner va

avaAdper kaOe vipa.

Mia and Tig ppaocelg mov emrtpénetan oty odnyia for eivar | schedule (kind/,

chunk_size) . Avtq kafopiler Tov Tpdmo pe Tov omoio Ba SravepnBovv ot emavainyelg

70V Bpodyov ota vipata g opddag. To kind propei va giva:

static: Zg aumV TNV TEPITTWOT Ot EXAVAANYELS dlapodvial o€ cuveEXOpEVE
TuApata (chunks) peyébovg chunk_size. Ta tpfpata avatibeviar otatikd oc
vijuata ™G opadag pe xukAikd tpdmo, pe Bhon v oepd apibunong twv
vnuatov. Av dev opiotel 10 chunk_size tote o emavalnyelg Sapovvral oe
TUApata oxedov ioov peyéBoug xar kabe vijpa avarapfaver éva tuipa.
dynamic: Otav opiotel n emhoy dynamic ot emavaiiyelg Saipovvial oe
pia oepd Tunpbtov 10 kabéva ond Ta omoia mepwxer chunk_size
enavaifyews. Kébe tuqpa avatifetat oe éva vijpa ov Bpiokerat oe avapovi
gpyaciag. To vipa extedei 0 TUApA EMAVOANYEWV KOt OTNV CUVEXELWX
nepéver yia véa avdBeomn, péxpt va teAewwoovv ta tppata. Puvowkd o
tedevtaio Tuqpa propei va wepiEyel pukpoTeEpo apBud emavaljyewv. Av dev
InAwOel T0 chunk_size Oewpeitou 1.

guided: Eivat mepimov cav 10 dynamic pe mv dagopd 6t 10 mAq00g
enavaiyemv wov nepExel ke tuipua perwverar exdetikd. H popen avt
Bewpeitan 6T katavéper kaAkdtepa TOV @OPTO €pyaciag avépeca oGTOUG
enekepyaotés (load balancing).

runtime: Otav opiletat schedule (runtime) m andégacn 7y TOV
KaTopePISHS TV emavaljyewv avaBdiietar yio tov xpovo extéleong. O
TOMOG TNG KATAVOUNG KAt O aplBpdg TV ETAVAAYEWV PTOPOVV VI OPLOTOVV
xatd v extéheon pe mv petafint neppdiiovrog OMP_SCHEDULE.

Mia 4AAn odnyia katopepiopod epyaciog eivar 1} sections, pe v e€fg cdvraén:

#pragma omp sections [clause[ [,] clause]...]

{

[#pragma omp section]
structured-block

#ipragma omp, section
structured-block
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Avt givar xpiiowun 6tav élovpue T VIUATA va EKTEAECOVV S1QAPOPETIKG THNPATE
xodixa. K&Ge tpipa (structured-block) extelsitar pia pévo popd and x@rolo vipa
™G opddac.

O1 0dnyieg for ka sections pnopovv va opadonoinBodv pe v parallel, hote
va unyv ypeidletar vo, ypagodv dvo Eexwpiotés odnyies. Ma napadeypa, orov kddika

#pragma omp parallel sections

{
#ipragma omp section
printf ("This is section #1\n");
#ipragma omp section
printf ("This is section #2\n");
}

01 300 printf Ba exteElecTovV and Saopenikd vijpata.

H tehevtaia odnyia xarapepiopod epyaciag eivar i singlé, n onoia xadopiler 6m
éva pévo vijua (o1 anapaimra o apévimg) Ba extedéoer 1o Tufjpa kOSIKO 7OV
axoAovlei. H cvvragn mg eivau:

#ipragma omp single [clause[ [,] clause]...]
structured-block

2.3.3 Odnyieg ouyxpoviopou

Yndpyouv emiong xar apketéc odnyieg ovyypovicuol 1 apoBaiov aroxieicuov. H
odnyio master kaBopiletl 611 10 TUHHO KOSKA MOV aKOAOVOEL Tpénel va extelEoTEl
pévo and to vijpa-agéven g opadag:

#fipragma omp master
structured-block

H odnyia critical neplopiler mv extéleon tov cuvdedepévou turpatog kddika oe
éva vijpo. v Qopa, dnladh opiler e kpiown mepoyy omnv omoia umopei va
Ppiokerat kGBe @opd. p6vo éva vijua (apoBaiog anokdeiopdc).
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#pragma omp critical [(name)] ~
structured-block

IMpoapetikd pmopei va opiotei &va dvoua ya v kpiown aepoxn. ‘Eva vijpa mov
npoonadei va e16éA0eL oTnv Kpiowun neploy Oa npénel va neppivel MOTOV Kavéva
Tufpa va unv Ppioketar evtdg kpiowung neployfs pe 1o id10 6vopa omovdnmotre GTo
npdypappa. Ot avdvoueg odnyieg critical Bewpeitar 611 Exovv dheg to id10 Gvopa.

H odnyia barrier ovyypoviler 6ha ta vipata mag opddag. Otav ta vijpata v
oVVavTiooLV, TEPHEVOLV UEXPL va PTACOLY 670 onueio Ppayng kar 6Aa Ta vrdrowna.
H odvtaén mg eivat:

#ipragma omp barrier

Agov 6Aa Ta vijpata g opddag Tacovy v VoA barrier, n avapovii oTapaTd
Kat 1 extédeon Orwv twv vnubtov ocuvveyiletar and v emduevn evrodr,. H
tonofémomn g odnyiag barrier ypeldletar Aiyn npocsoyy, enecidf dev nephapuPhver
Tufipa k@dka cav pépog g ovvragng e ‘Etol dev punopei va pmer akpipdg petd
and pia evioln if, av ev ewcayfei mponyovptvag 1o dyxiotpo.

Extdg and tg barrier mov eichyovian pntd otov kddika, oto TEMOG MOAMDV
odnyudv vrovoodviar barriers Yt ToV GUYXPOVIOHS TV WMudtwv, OmKg yia
napaderypa ot parallel, for, sections kxat single. I'a va anogevyBobv avtd
Ta VAOVOOVEVA barriers Pmopei va opiotei  Ppdon nowait.

H odnyia atomic ypnowonowitar yia my atopud extéleon piag evioric:

#pragma omp atomic
expression-stmt

H expression-stmt €xe1 nepopiopévn poper, kar propei va sivor poévo pia omd Tic
NAPAKATO:

N 4
¢ x binop= e:(f;r

* X4+

® +4Xx

21

LY

Er



6mov 10 x eivar pia petafinm) Pabuwrov TorOL XAt 0 binop évag and ta +, *, -, /,
& *, |, << 1 >>. Av ka1 atomic powdlel pe myv critical, o1 perayAwTnIOTES
7oV vrrootpilovv 10 OpenMP Propovv va EXPETAAAEVTOVV TIG ATORIKES EVIOAEG TOV
VAGPYOVV OE KATOIEG APYITEKTOVIKES Y1 TV TAPAYWYT) aT0S0TIKOTEPOL KMOIKA.

H odnyia flush xaBopiler 6T1 OTO GUYKEXPIEVO OTUEIO TOV RPOYPAUMATOS TA
vijpata Ba npéner va £ouv kot €éva yia xdnowa avaxeipeva oty pviun. Avtd
onuaivet 6Tt 6A0t 01 MPOTYOUUEVOL UNOAOYIGHOI TOV AVAQEPOVIAL OE aQuTd ta
avtikeipeva Ba mpéner va £xovv oloxAnpmBei ka1 va punv éxovv axépa Eexvijoer ot
endpevor TNa napaderypa, o1 peraylwrniotés Ba npéner 610 onueio autd va pnv
APTICIHOTOIOVV KATAYWPNTEG YA TV TPOSWPIVY) aRoBRKEVOT] TOV AVTIKEIPEVDV, EVD
10 VAIKG iGWG XpEaaTEl va EKKEVIOEL Karowoug write buffers @ote va evpepwlei n

pViUN pe Tig vedtepeg Tipg TV avrikelpévav autd@v. H oovragi g eivan

-

#pragma omp flush [(variable-list)]

Av 1a avrtikeipeva mov xpeldleral va cuyxpoviotouv givar ouykexpipéva kat eivat 6ha
petaPAntéc (oe avnidiaotod] pe ta objects mg C++), 161 propodv autéig va
opIoTOUV Cav mapapuetpog g flush. Av dev umdpyer Aicta peraPintaov téte
ovyypovifovrai 6Aa Ta KowvdypnoTa aviKeipeva.

H odnyia £1ush vrovosital (ywpig va yperdletar va dnimbei) o moArég rEpUTTOOELS,
6nwg na mapddetypa omv eicodo kat omv €£080 TV critical, ordered,

parallel, parallel for xat parallel sections.

2.3.4 NepifaArov dedopévv

To OpenMP mapéxel pia odnyia xar pepikés Ppaceg ya va ddcel my dvvatdmra
oToVg Tpoypappatniotés va eAéyEovv tig Wbt teg Srapoipaong v petaPfintdv xatd
TI RAPGAANAEG TEPIOYEG 1) TIG MEPLOYESG KATAUEPIOHOD EPYATIAG.

#ipragma omp threadprivate(variable-list)

O1 xaBohikég kar o1 otatikég petaPintéc evog mpoypapparog sivar €€ opiopod
Kowvoypnoteg yia dha ta vijpata. H odnyia avm mapéyer évav pnyaviopd na mv
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dnuovpyia Eeywprotdv avtypaewv tov petaAnTov tov dnidvovial 6TV vgriable-
list na xaBe vipa. Immv variable-list emtpénetar va avagépovial petapintég
Sroywpropéveg Pe KOPHATA, TOV OTOIMV O TUTIOG £XEL TPONYOVHEVG OPICTE TANPOG.
Kabe avriypago pag threadprivate petafAnmig apykomoieitar pia @opa, o€
KARrO10 axafOPIGTO CIUEID TOV TPOYPAPHUATOG TPV YIVEL AVAPOPA GE AVTO, KAl HE TOV
ouviifn tpémo (dnradn onwg Ba apyikomoovTaV TO KUPO avtiypago ¢ HetaPintig
O GEIPLAKT) EKTEAECT] TOV TPOYPAUHATOC).

Onwg pe 6reg i BwTkég petafintés, ta vijpata dev npénet va petaPaiiovv (péow
ava@opdc) ta threadprivate avtiypaga 1@V petafintov dhhov vpdtov. Xug
OEIPIOKEG TEPLOYEG TOV TPOYPAUUATOS Ol avapopeg Yivoviar GTO aviiypago Tov
vijuatog-a@éven. Metd 1o téhog g TpdTNG mapdAAnAng meproxng, ta dedopéva otig
threadprivate petafAntég napapévovv otabepd p6évo av o unyaviopog SuvapK®dv
vuatov éxer anevepyomomnBei (BA. v ocuvvapmnon omp_set dynamic() omnv
evomra 2.3.5) kot av o0 apiOudg twv vudtev peivel otabepdg Yo Oheg Tig
napdAinleg neproyéc.

Apketég odnyieg déyovtar clauses o1 onoieg emtpémovv oTov YpHoTH va kabopicel Tig
181078 Srapopacpo TV PETAPANTAOV Yia TNV SdpKEd aVTIG THG TEPLOXNS:

private(variable-list) -

Anldver Tig petafintég mov avagépoviat m:nv Aiota g Tomkég Yo kGBe vijpa g
opnddac. ‘Etol, pia véa perafinmy pe avtépam khdomn amobikevong (automatic
storage class) deopeveran ywa kabe vijpa g opddag. Ov véeg petafAntég éyovv
aka0opioteg apyikéc THEG €KTOG KL av WPOKETar Yo avrikeipeva, OmoTE
APNOWOTOtEiTal O TPOEMAEYHEVOG Kataokevaotig (default constructor). H apyw
petaPAnti £xer akabopiomn T kaTd v €icodo kot ££0do and v mEPOYN KAt dEV
npénel va petafarieton péca otnv Suvapikn £KTacT g TEPLOYXNGS.

firstprivate(variable-1ist)

H firstprivate clause mapéyel éva vnepohvolo TV AEITOVPYWDV NG private.
Extég and v mpoavagepOeica OSnpovpyia véwv tomkdv petafintdv, xabe
petaBinty apyikonoweitar pe TV Ty Tov gixe N apyia) petafinti npv TV gicodo
oV TEPIOYN. 2

(24

lastprivate(variable-list)
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H lastprivate clause napéyet éva vreEpoUVOAD TV AEITOLVPYIOV TG private.
Otav avti] xpnowonoieitat oe pa odnyia xarapepiopod epyaciog, n tpn xGle
lastprivate petafAnmig ané v axolovbiakd Ttehevtaia emaviinyn ToV
ocuvdedepévov Bpoyov, 1) Tov Aektikd tedevtaiov section, avarifetar omy apyuah
petafinni. O petafintég mov dev avagépoviar omyv tedevtaia enavéinyn 1 to
televtaio Aextikd section &xouvv akadépiom) T puetd to 1éhog ™G aEPOXTG.

shared(variable-1ist)

KaBopiler 61 dAa ta vipata mpoonelaitvovv myv idia zmepoyy) uviipung na kade
petaPAnm g variable-list, Snhadi dn dev vrapyouv modanrrd aviiypaga.

reduction(op:variable-1list)

H reduction ekteel avayoy pe Baon tov 1eheoti op ywa 6Aeg Tig peraPAntég mov
avagépoviar oy variable-list. ZvviiBwg opiletar yia evioléc mov €xovv pa and Tig
napok@re popeéc: .

® X = X Op expr

¢ Xx binop= expr

® X = expr op X (ExTdg and v apaipeon)
®  X++

®  +4X

Mia and mig reduction petafAntés mov avapépoviar oTnv
variable-list

variable-list Mia Mota BoSpwtdv petafintodv Srayopiopévev ue kOppata

expr Mia ékppacn BaBpwtod Tomov mov dev avapépetat oTo x
op "Evag and 1o +, *, -, & ~, |, &1 | ].
binop "Evag and toug +, *, -, & “1 |.

. | o
o e

.
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AvdAoya MHE TOV TEAEOTH] MOV YPIOCIMOTMOEITAL YIVETAL KOl 1} QPYIKOTOINoN TOL
aBpoicparog (oe 0), Tov yivopévov (oe 1) kTA. :

copyin(variable-1list)

Mapéyer évav pnyoviopd yia mv avdbeon g idwag Tipng o threadprivate
netafAntég yia kabe vijpa g opdadag mov exterel pia mapdAinin neproyxy. INa kade
petafAnm mov ava@épetar oV AioTa, avTiypd@eTal N TP TG avtioToymg
petafinTiic TOov VNHOTOG-aQEVIN otV apxn) ™ TapdAAnAng meploxig, oav va
xpnoporomBnke o reeotig avddeong Tiung.

copyprivate(variable-list)

[Mapéxet Evav pnxaviopd yia v ekaopm piag wnikig petafintig and éva pélog
™G opadag oe dhdha péln. Eivar po evalaxtiki): Adon avti yia v xpion Kowav
puetafintav, otav n mopoyn TETOWWV KOwMV petafAntodv sivar dvokoAn (Y
napaderypa, oc o avadpoun] mov yperdlerar Sugopetiky petafinty Y kGle
eninedo). H ppdon copyprivate pnopei va eppavilerar uévo o€ odnyieg single.

2.3.5 Zuvaptioeig BIBAI0BAKNG XpOvou exTéAEONG

To OpenMP, extdg and tig odnyieg #pragma 7oV opilel, amowtel kv TV Ymapén
BiprioBnkmg xpovov extéleong (run-time library) 1 omoia emitpénel ota npoypappaTa
va TpocappoécovV e Bhomn Tig avaykeg Toug 1o nepaiiov tapdiining extéieone H
Biprobnikn ovt) ovopdletar <omp.h> kar €KTO¢ amd TNV TPOGUPUOYH TOV
TEPIPAALOVTOG TapEYXEL KL GUVAPTHOELS XPOVOUETPNONG Kot apotBaiov anokAEIoHoD
HETOED TV VIHATOV.

void omp_set_num_ threads (int num threads);

Oéter Tov mpoemeypévo aplBpud Twv wypdtov tov 8a SnpovpynBodv otig endpeveg
napdAinies mepoxés. O apBudg twv vnudrov pmopei emiong va opistei pue v
ROpAPETpO num_threads TG odnyiag parallel kot pe TNV petofinm
nepiBdAloviog OMP_NUM_THREADS. H mpotepaidmta tov pebddwv avtdv eivau
TPOTA 1 num_thre:g.ds, petd m omp_set_num_threads kat televtaioa n
OMP_NUM_THREADS.

int omp get num threads(void);
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Emotpéper Tov apiBud tov mpdrov mg tpéxovoag opddas.

int omp_get_max_threads(void):

Emotpéper tov péyioto apiBuéd tov wmpdtev tov 8a propovoav va dnprovpynbovv
av vmpxe pia odnyia parallel oto onucio avtd tov x®@dika. Xpnowedet nia myv
déopevon pviung ya 6Aa ta wijpara g opddag mpv v €icodo o mapdiinieg
TEPOYEG.

int omp_get_thread_num(void);

Emotpéper Tov avEwv apiBud tov vijpatog péca oty opdda tov, and 0 (dnhadd to
VIHa-aQEVTNG) péxpt omp_get _num_threads() - 1.

int omp_get_num procs(void);

Emotpiper tov api@ud tov enelepyactdv mov eivar Siabéoyor oto npdypappa v
otypf g KhAomg, ]

-

int omp_in_parallel(void);

Emotpéper un undevikn tipf av kAnlel and pia neproyn] mov exteleitar rapddinia.

void omp_set dynamic (int dynamic_threads);

H ocuvépmon avmi av xAnBei pe pn pundevikn mapduerpo evepyomolel v Suvapkn
gmioyf] Tov apiBpod vnuparewv ya ™V extéieon TV TapdAAniwv REPIOYQV,
apnvoviag 1o cvotnua va emA&gel v katahAnAotepn THR avdioyo HE TOVG
Sdabéopovg népove. To dynamic_threads xaBopilel Tov uéyioro apBué viipdrwv, evae
av gival ico pe pndév n coureprpopd avty) anevepyonoieitar. ‘Evag devtepog tpdmog
kafopiopod g Suvapikng smhoymig aplBpol viudtwv sival péow g petaPinnig
nepipdiioviog OMP_DYNAMIC.

int omp_get_dymnamic(void);

Emotpéper pn pndevuc tipn av n Suvapkty eroyn) tov apiBuod vnudtav eivan
EVEPYOTOUEVY.
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void omp_set_nested(int nested):

H ovvapmon avt evepyonotei (yia pn pundevikég Tipéc) ) anevepyonoiel (nested =
0) 1oV guPwAEVPEVO TaparinAiopd. Av péoca oe pia odnyia parallel vmapyet
debvtepn parallel, 10te cuviiBwg 1 televtaio exteleitar and €va pévo vijpa. Av
gvepyonoinBei o eppwievpévog mapariniiopuds kar av 10 vrootnpiler n vAomoinon
16t Ba OnpovpynBei véa opdda wmudtov yia ™V extéleon ™G dedTEPNG
napdiining nepoyns. Evepyomoinomn tov eppwicvpévov maparAnAiopov pmopei va
yiver kar pe v petafinm neptBdAloviog OMP_NESTED.

int omp_get nested(void);

Emotpépel un pndevuch Tipf av €xel evepyomondei o eppwievpévog napariniicpdc.

Emiong, omv Pipriobikn xpévov ektéreong opiloviai ko déka ouvapticew
YEWPIONOD KAEWDapLDV:

#include <omp.h>

void omp_init lock(omp_lock_t *Ilock);
void omp_ destroy lock(omp_lock t *lock);
void omp_set_lock(omp lock t *lock);
void omp unset lock(omp_ lock_t *iock);
int omp test_lock(omp_lock_t *lock);

void omp_init nest_lock(omp_nest_lock t *nest_lock);
void omp_destroy nest lock(omp nest lock_t * nest_lock);
void omp set_nest_ lock(omp_nest lock t * nest_lock) ;
void omp_unset nest_ lock(omp nest lock_t * nest_lock);
int omp_ test_nest_lock(omp nest lock t * nest_lock);

Ot omoieg pe ™ oepd apykomoodv, katactpépovy, kKiewddvovy, Eexdelddvouy 1
doxipdlovv va Krewddoovv pia amifi f| eppoievuévn (nested) xhewdapid. Tinv
1edevtaia nepintoon, av 1 Khewapud eivanr Eexdeidwtn, 16t THY KAEWBdOVOLV KO
emoTpéPovy un undevik Tpn, aAhidg emoTpépovv undév ywpic va prhokdpovv Tnv
eKTEAEOT} TOV npcypdp&a‘tog.

Or eppurevpéveg kKhewapég emrpénetoan vo Eavakheldnbodv and 10 vijpa mov Tig
£xer 19N Khewaoer. ‘Etot Statnpodv évav uetpnmh o onoiog avEdvetar kGbe popd mov
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10 vijpa Béter v Khewdapld ko peiwverar of kGe Eexieldopa. Eva o wijpa
unopei va KAEWOMOoEL TNV KAE18ap1d HOVO av 0 ECOITEPIKOG HETPTITIG TG Eivan undév.

Télog, onv PirioBnxm <omp . h> opilovrar ko dvo cuvapmoeig ypovopustpnong:

double omp_get wtime(void);

Emotpéper Evav npaypatikd apiBud o onolog exppaler ta deviepérenta mov €xovv
nepacel and xanowa avBaipetn adra otabepn) apempia 610 TAPEABOV.

double omp get wtick(void);

Emotpéper évav npaypanixé apiBpéd ico pe tov apifud twv devteporéntwv peraly
8V0 cvvexOpEVOV XTORWY TOV POAOYLOD.

2.3.6 Alapopég tng éxdoong 2.0 arrd tnv 1.0

H éxdoom 1.0 twv npodaypapmv tov OpenMP eixe oav xipio o160 va evononiost
T S1dgopeg mapallayds TV YAWGOMV MPOYPAPMATIGHOD KOWHG UVAMNG 7OV
Bacilétav oe odnyieg, opilovrag ex véov v Asttovpyikdmtd touvg. H npdt éxdoon
TOL TPOTVMOL APOPOVCE 6TV YAwooa Fortran ko dnpocievmke tov OxtdPpn TOL
1997, evid petd and évav ypévo akorovdnoe n avrictoym éxdoon yia C/C++.

Zmv ocvvéxewa tov Iovvn tov 2000 Byike n éxdoon 2.0 tov OpenMP y1a v Fortran
xat tov Aznpidio tov 2002 n avrictoym éxdoon yia C/C++. O Pacikdtepeg alhayée
7oL £ywvav cuvoyilovia TapaxdaTe:

e [lpootébnke n ¢@pdon num threads mOV emMIPERET OTOVG XPNOTEG VA
nticovv cuykexptpévo apipd mpatov na v extéheon pag napdiining
TEPLOYNG

e H odnyla threadprivate emekt@Bnke @ote va déyerar Kot OTATIKEG
petaPAintég tomking epPéderag

e Emrtpénetar n yprion mvikev petafintov peyéBouvg g C99 oe Aioteg
petafAntov tov gpaocswv private, firstprivate, lastprivate KtA

e Ot private petafintéc TV MAPAAANAWV TEPIOXYDV  HEOPOVV  va
EavadnlwBoldv mg private o€ ENPOAEVUEVESG 0ONYiEg

o [Ilpoctébnke n @phon copyprivate n onoia mapéxer évav pnyavicud
exknopmic prag 10wnikig petafAntic and éva péhog ping opddag ota
vrélowta pédn, kar propei va ypnoponomBei pévo o€ 0dnyia single
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o IlpoctéBnkav ot ovvaptijoelg xpovopsrpnong omp_get_wtick kat
omp_get_wtime, mapdpowr upe ovtég mov ypnowpomoovviar oto MPI
[MPI94]

e Télog, GYOAACTNKE KAADTEPQ 1] COUTEPIPOPE S1aPdp®V GUVAPTNCEWV

2.4 Ymapyouos¢ uAomoinjoeic

Ynapyovv moAroi eumopikoi petayhmtniorég mov vmoompilovv to OpenMP. Ot
TEPIGGOTEPOL AMO AVTOVG VIOKEIVIOL GTA KAACGOIKE HUEIOVEKTNHATA TOV EUTOPLKOV
Aoyiopikov: 0 k®dKdg Toug givar KAEIOTOG kat dev emTPENOLY ™MV EVOWUATMOON
dwgpopetik@v aryopiBpmv yio epguVNTIKOVE OKOMOVG, TO KOGTOG Mpopundelag eivan
ouwvilfwg vynAd, moAdoi amd avTOVG Eival TPOGAVATOAICPEVOL HOVO OE CUYKEKPIHEVA.
TapdAANAQ cvuoTpATa EV@ apketoi vroompilovv pévo v mponyovuevn €kdoom
(1.0) Tov OpenMP. Evdeixtikad ava@épovrat:

e Fujitsu/Lahey Fortran, C kat C++ yia Asitovpywka Linux kot Solaris

e HP Tru64 Unix yw Fortran, C ka1 C++

o Merayhottniotég C++ kot Fortran g Intel yio ovotipata IA32 ko Itanium
Kot yia Asirovpykd Linux kot Windows

e Guide Fortran xat C/C++ ané to Intel's KAI Softare Lab yio Acirovpyika
Linux xon Windows )

o Merayrotniotég PGF77 kot PGF90 andé to Portland Group, Inc. (PGI) yia
Aertovpywkd Linux, Solaris kow Windows

e Mertayhwtriotég SGI MIPSpro 7.4 yia cvotipata SGI IRIX

Yrépyovv Opwg xar kdmoot epeuvvnTiKoi pPeTaylTToTég avoytod kmdika. Ot
TEPIGCOTEPOL anmd avTovg €ivar  source-to-source HeTOQPACTEG, Onhadh dev
petayAwttifovv tov myaio k®dka oe yAdooa unxovig, aAAd oe YAbooo vynAiod
emnedov. o nopaderypa to OMPi petagpdalel éva ceiplakod nbéypappa oe C pe
odnyieg OpenMP oe oodvvapo mapdiinio mpdypappe méAt oe yiwooa C. To
EVOIGUECO TPOYPAUUA OTT) CUVEXEW UETATPENETOL OF YAMOOO HUNYAVAS amd TOV
HETAYAMTTIOTY} TOV CVGTHLATOC,

And toug epevvNTIKOVG HeTayAwTTIOTEG OV vIooTnpilovy T0 OpenMP o pévog mov
cuvexiCetar evepyd (extd Tov OMP) givor 0 Omni (Omni OpenMP Compiler Project
for C and F77, [SSKY99]), o onoiog eivar évag apketd olokAnpwuévog source-to-
source PeTo@paotng mov vrootnpilel Solaris threads, Linux threads, POSIX threads,
IRIX sproc, Stackthreads ka1 mapakorovOnon g enidoons péow Tov TPOYPEUMUOTOG
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tlogview evd Aoyw ™G xpMong Java givan Afyo apy6g katd v petayAortion. Mégpt
otiypng vrosmpiler pévo to OpenMP 1.0.

O Odin [BrBr00] eivan évag petayrottiomg aning C (ot C++) mov vrootmpilel 10
OpenMP. Evoopat®bnke oto INTONE project 10 omoio &xet miéov Anger
Yroompiler tig apyrtektovikég Origin 2000/3000 pe Aeitovpykd IRIX kar x86 ue
Linux. ‘Exei vhiomompévn v dierapn evopmorpwong OMPI [MMHS02] aAld ywpig
va ypnowonoeitar kdrnow Pifrodikn  arobriikevong kar  gpghviong TV
anotedeopdtov. Aev vroompiler 6A0 10 OpenMP 2.0 xai emumdéov ovte TIg
threadprivate perafintég rov 1.0.

O perayhotuionis Nanos [MLNA96] vmoompiler pévo Fortran 77 «an
npocavatodiletar xvping oe apyitextovikés SGI. To xvpo Bapog dd0nke omv
avantuén kat xprion mg Piprodnkmg NthLib vipdrov emnédov ypriotn. Alatifetan
pali pe ypagwkd mepiBarrov  mpoypappatniopod (HTG-DT) xkat epyareia
napaxoAlovBnong g emidoong (Paraver), dpumg n avantvél tov &xer mAov
OTAUATICEL -

o
-

2.5 OMPi

To OMPi eivau évag epevvnTIKGG PHETAPPAGTIG ANYAIOV KOSIKA 7OV petaTpénel Eva
oeploxd npdypappa C pe odnyieg OpenMP oe 10080vapo mapaiinio npdypappa.
ITpoéxvuye g amotéleopa mPONYOLUEVMV RTUYIOKOV EPYACIOV Kal HTAV O TPATOG
petagpactic mov vroothpiEe ™mv £xdoon 2.0 tov OpenMP [LeTz02]). H apyw
vhomoinon Tov OMPi Ntav hettovpyiky, €ixe dpwg xanoeg eEMEiyelg kol o€ mOAAG
onueia dev Nrav Pektiotonomuévn, evd EKave amrokAEoTiKG xprion g Prpirodnxmg
vnuarwv POSIX.

Zvykexppuéva 1 ékdoon 0.8.1 tov OMPi vrootpile dheg Tig mpodiaypagég ™G
éxdoong 2.0 tov OpenMP extd¢ and kamoo MPOMPETIKA oToKEia, OmwG TOV
EPPOAEVPEVO TAPAAANAONG Kat TN SuvapkT| Tpocappoy Tov apiBpol twv vipdtev
OV EKTEAOUV TG MapAAANAEG meproxés, Kar kamow eAmi onueio Onwg ™mv
vrnootipiEn eEwtepikdv threadprivate petafintov. Eixe emiong pepwd pixpd
cEAALaTO KAl £KAVE XPHOT OPICHEVOV T amodoTiK®@V aAyopibpwv, yevika Spwg
uropovoe va ypnotponowmbei yia v kotaokevn) napdAAniov tpoypappdtov Ko oE
opiocpéveg mEPWMTOOE vo Eemepdoer v emidoom  aképa KAl EUTOPIKDV
petayhwtniotdv [DLTz03].
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Xe onpavtikd mocootd 1 apyiki] vAomoinom tov OMPi dev diébete Aerzopepn
oxohacpd/rexunpioon. I'a tapadetypa, 0 GLVTOKTIKOG AVAAVTAG ATOTEAOVVTIAY A0
3600 ypappég k®OKa Kal EKAVE TAVTOYPOVA GUVTAKTIKY AvAALCT KOl TAPAY@YT| TOV
TapaAAnAov K@dika, Ywpig oxoMaoud ovte TV emnpdodetwv fondntikdv oToyeinv
™G YPOUHATIKNG 00TE TG peBodoroyiag mapaywyng Tov kddika. Apyiké poag péAnpa,
10 onoio Oua amotelécer kal mopakatadikn ya PeAAOVTIKEG E£pYasies EMAvV® GTO
OMPi, rav n avadounon xar TEXUNPinct) oAOKATIPOV TOL NETAPPACTY).

To emdpevo Prila a@opovoe OTNV ATOPOVEOCY] TNG TPOYPAUUATIOTIKNG OIETaAPNHS
(Application Programming Interface, API) yeipiouod vyuarwv mov ypnoiuonotovoe o
HETAPPAOTNG, Wote va pnv zepopiletarl oe vijpata POSIX. Mehetifnkav Aowtdv
ddpopa TOKETA MOALVIUOTIKOD MPOYPOHUUATIONOY OAAG KOl Ol QGVAYKEC TOV
HETAPPUCTH MOOTE va KaBopioTovv He capniveia ot anaitioelg tov Ba mpene va €xel
10 OMPi ané ta maxéta avtd. 1 GUvEXEIM TO GUVOAO TWV TUIWV KAl TOV
owvapticenv mov mpoékvyav dopnBnke cav Eexwpioth PiPriobrikn (othread.h)
Kot éywvav ot avrtiotoixeg vAomomoelg yia POSIX kauv Solaris threads, ev 1o API
glval apxetd yevikd dote va pmopel va vmootnpifel pelhoviikd kot GAha makéta
VI HATOV.

Mia axdépo Pertioon tov OMPi fWrav n  avtépatn evowpdtwon kwdika
mapaxoiodBnons g emidoons (profiling) ota mapaydpeva exteréopo apysia. O
TapGAANAOG TPOYPAUUATIGUOG EUTEPIEYEL APKETA TPOPAHUATA GUYYPOVIOHOD Kot
Péltiomng xatavopng twv gpyacudv avapeca otovg enefepyactéc. Eivar Aowrov
anapaiTnIN N TAPOYN EMONTIKAV EPYUAEIMV TOV B KAVOLVY duvaTi) TV AVEDPEST] TV
«TPOPANUATIKDV» GUEIWV TOV KDIIKA, BOTE Va Yvwpilel 0 Tpoypaupatiomg tod Oa
MPENEL VO EMKEVIPOOEL TS MPOCTABEEG TOv Y@ TNV avEnon G TaXLTNTOS
extéheong. MelemOnkav Aowmdv ta Siagopa mpmTOKOANA TapaKoAoVONONG MOV
éxouv mpotafel yia to OpenMP xar £éywe viomoinon evog and avtd, tov POMP
[MMSWO01].

Zto miaicwo g epyaciag éywav kar apketég aryopiOpkés Bedtiwoslg, Omwg M
npooBnkn Aoywmg Yo aviyvevon kai a@aipecn TV TEPITTOV OMUEIOV QPayns, N
Kataokevr] akyopiBpov ywr v odnyia ordered ywpig v ypfon condition
variables, n XpPNOWOTONON TOV EUPOAEVUEVOV KAEWSOPIDV TTOL TPOCPEPOLY Ta
pthreads ka1 0 Sﬁ)\,wqa}) TV CUVAPTNoE®Y XEPIGHOY TV barriers wg weak symbols
Y10 VO HTOPEL EVKOAQ. 0 xPNoTNG va doxpudler dikovg Tov akyopiBuovg. Télog, Eyvav
S1dpopeg BeATIGTONOMOES VALY PE TNV OPYITEKTOVIKT] TOV GUGTIHUATOS, ONMG Yo
nopaderypa n vAomoinon g odnyiag £1lush Kol TG CLVAPTIONG omp _get_wtime,
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KepdaAaio 3

Napaywyr} TTOAUVIHATIKOU KW3IKA

O oxondg tov OMPi elvan  pstatporsy cvog ocipraxod apoypappatog pe odnyleg
OpenMP ot 100dOvaio rapdAAnio apdypappa, to onolo va propel va extecheotel oo
VROAOYIOTEG pE REPIOaOTEPOVG ard tvav srcéepyaath, avkavoviag ot Thv Taxitnta
cktédcong tov. Drwg avapéplnke oty nupaypagpo 1.2, vadpyovy noAdbg péodo
RPOYPAHHBTIGHOD RAPAAANAWY CLATNUATWV KOIVIG UVITING.

To OpenMP guoikd dev kaQopilet pe rotov tpono Oa vhoromOul Tedikd n TapdAininy
extéheon tov apoypappatog. H ouvapmon fork tov Unix mouv dnpovpyet
avtiypapa puag dwpyaolug, ot chapplés dwpyacicg (lightweight processes) kat ta
vijuata civar pepikol povo and tovg tpdmoug pe toug onolovg Gu proponce va
emtevyOcet n raparinronoinon. Quokd Oa érpere va cmieyel 0 mo anodoticdg and
10V Tapanave Tpomovg, pe kpitipua ™V cAuxiotonolnon g xutavédmong twv
nOpwY TOV CUOTHNATOG Kat TV peyiotonoinon g TaxdTyTug.

H xotaoxkeu kau Swayeipon dwepyacihv clvar yevikd ypovofdpa Siadikaolu, upod
anatel ™MV kaTaokev avaypaeomv yue v pvijn oty onola puAdooctat 0 kHdiKug,
mv otolPa, v pviun tov Sedopévay, 1ov owpd kalking kut v novpyla tov
oxLTIKOV Sopdv und 10 Acitovpyikd ovotua (Process 1D, Group 1D, User 1D, File
Descriptors, Locks, Sagkets). Avtilcta, 1 Snuiovpyla vnpdtov clvae dekadeg popég
yonyopdtepn: v tva vijpa ypetabetar povo va Snpovpynlel n otolfa kar ot
avtiotoyeg dopég gpovodpopordmong. EEGAA0L 1 smikowvevia petagd dwpyuotiv
elvar Mybtepo amodotikny und v emkowovia peta&h wmpdtov, apod o Asvtalo
potpaoviar tov {810 ydpo dwubivocwv. Téhog, N evalduyfy petubd wpdtov clva
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Ypnyopdtepn andé v evallay petofd diepyacidv eredn dev yperdleran va yiver
allayn tov xdpov dievbivoewv aldd ko Adyw AydtEpwV TANPOPOPIAV TOL
nep\Bdilovrog (context).

‘Etcr n vlomoinom tov OMPi npocavatohiomke om xpYion wvnudrev. Tmy
wponyovuevn £xdoot tov to OMPi rpoiinéBete v vrap&n g Bipriodixng mpudarwv
POSIX. Av xa1 ta nepioodtepa cvomipata vrosmpitovv tiéov ta vijuata POSIX,
A6ym g YEVIKOMTAG TOUg dEv expetaliebovial TGvIa MANPWG TV APYITEKTOVIKY
TOV CLOTHHATOG. Oa unopovse Aowtdv Kaveig va yprnoiponooel Giieg Pifiobnxeg
viiudtov | pnxaviopolds mov va Eival anodoTikOtePOl yia KGOt cvyKexpiuévo
ovompua. [’ avtdv tov Adyo anopacicKe N anOUGVMOOT) TOV GUVOAOV TV TURWV
dedopévov xat T@v ovvaptoewv mov arairovoe to OMPi ané mv Pifiiodnxn
vudtov oe pa Eexwpioty Pifriobixm (othread.h). Me avti mv doun n
vrootpin emurhéov PiAiodnxdv vnpatwv uropei va yiverat ywpic va yperatetal o
RPOYpAUpATIOTG va EREPPeL 1) va yperdletan va E€pet Tov vrdrowmo myaio kMdKa..

-

3.1 lNpoypauuanorikn disra@n voudrwy

O oyedracpdg mg evomompévng Biriodxmg wmpdtov npoékuye and Tig aviykes tov
petappacti. Xpewalopaote TOMOUG KAl CUVAPTNOES Y TV Snuiovpyia Kat Tov
Xepopud vnudrwv, yia tov opiopd tov Pabuold mapaiinriac, yia ™v Sayeipion
dapopwv £18@V KA1dapidv alld kat karoov punyavicud ya npécBacn o tomkd
anofnxevtikd yopo. Omov Nrav duvatd, Siampidnke n onuacioloyia twv vijudtev
POSIX, av xat apapédnxav ta nedia Twv THROV Kat 01 TAPAUETPOL TWV CUVAPTHTEWV
7OV Oev XpricHOTOOVVTIaL and Tov peTappacti). O otdxog fitav n dienagn va givat
QPKETA MIVIHOAMOTIKY] Kat €VEMKTN DOTE va pmopei va vAomomBei evkoAa pe
dapopetikd makéta vipdtwv, yopig OuwG va yavovtar TOAVTIHEG SuvatoTNTE
BeAticTomoinong xatd mv rapaywyn Tov TOALVHATIKOD KOSIKA.

O tonot Sedopévmv mov opilovrar oy Bifriodikn othread. h givar:

Tomog ‘Evvoia

othread t Avarapiotd éva vijpa

othread_attr_t O 1816meg dnpovpyiag evég vijuarog
othread key t Kiedi mpdopaong o€ romkd anobnkevtixd xhpo
othread lock_t Anln xiedopra

othread nest_lock_t | Eppwlevpévn kiaidapia
othread_spin_lock_t | Kiedapié pe busy-waiting
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O thnog othread_spin_lock_t Oua mpéner va ypnowponoteltal o nepITOOELg
6mov n avapovr apv v andktnon mg kAcwapibg etvar haltepa pikpn kar dev
dikatoroyel Tov pOpTO TG CVOOTOANG TOV VIIHATOG KAt TNG APocHNKNG Tov o€ ovph
xpovodpopordynong. H viomoinon tov (kat tov avtictolywv ouvapticenv)
gkapratar and v apyitektovikn tov kGde ovompatog, kat Ba mpémer eite va
ekpeTarAevETar avtioToleg KAEISapIEg Tov TPooPEpeL To Aettoupyikd cvotnua, elte
va yivetat oe yMdooa assembly, 1}, omv xewpdtepn nepintwon va eEopotbverar pe
anAn kiewbopid.

O1 ovvapmioeig nov opiloviat otnv PiPAlodfkn othread. h patvovrat Tapakatom:

int othread create(othread t *thread, const othread attr t
*attr, void *(*start_routine) (void *), void *arg);

H ouvéptnon othread_create dnuiovpyel éva véo vijua extéleong pe tig 1616t 1EG
attr, 1o onofo Ba exteréoet TV poutiva start_routine pe napapeTpo arg. Av 10
vijpa dnpuiovpynOnke emTuyhg EMOTPEPEL undév.

int othread_equal (othread_t tl, othread t t2);

Emotpépet 1 av ot mapapetpor avagépoviat oto {510 vijua, dragopetikd 0.

void *othread_getspecific(othread_key t key);

H ovvépmmon avti avaxté v tomikn anobnxevtiki uvApn evog vijpoatog Tov Exet
avtiotoynOel pe to KAewdf key. Av 1o kKAedl Sev eivar €ykvpo emotpépel NULL.

int othread_key create(othread key t *key,
void (*destructor) (void +));

H othread_key_create dnuoupyel éva khedi Toniknig amobnkevtikig uviung y
v depyacio kat cuvdéer pe avtd v cuvipnon kataotpogfig destructor. Metd
mv dnuovpyia tov, to krewdl pmopel va ypnopomomndel yiu v avéBeon kot
avaktnon evlg deiktn o Tomka dedopbva yia khde vipa, Emotpéper 0 o emrtuyia.

&)
4}

othread t othread_self (void);

Emotpéper Tov aptBud xepiopot (handle) Tov kalbdvrog vApatog.
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int othread setconcurrency(int concurrency);

Anidver 610 cUGTHA OTL | EQAPUOY TPOTIHG va EXTEAECTEl G0 concurrency
apiOud emetepyactdv. Me pndevia napdauerpo to cvommua emthéyetl pévo tov Tov
BaBud rapariiniicpov.

int othread setspecific(othread key t key,
const void *value);

Oéter mv TR tomuayg anobrikeuong mou £xer avniotoymBel pe o xhewdi key.
Xpnowonoieital 6note ta vijpata ypeialovial hiwtiké anodnkeutikd xdPo.

Eniong opiloviar apketés ovvapmioelg yewpiopod xiedapiov, ot onoieg Eyovv
napopolo vonpa pe Tig avristotyeg cuvaptios tov OpenMP rov napovciaomrav
omv napdypago 2.3.5:

int othread init_lock(othread_lock_t *lock); .
int othread_destroy_lock(othread lock t *1ock) ;
int othread set_lock(othread lock_t *lock);

int othread unset_lock(othread_lock_t *lock);
int othread_test_lock(othread lock t *lock);

int othread_init_nest_lock(othread nest_lock_t *lock);
int othread_destroy nest_lock(othread nest lock_t *lock);
int othread_set_nest_lock(othread_nest lock_t *lock):;

int othread_unset_nest_ lock(othread lock t *lock);

int othread test nest lock(othread nest lock_t *lock):

int othread_init_spin_lock(othread_spin_lock_t *lock):
int othread destroy spin_lock(othread spin lock t *lock);
int othread_set_spin lock(othread spin_lock t *lock);

int othread unset_spin lock(othread_spin_lock t *lock);
int othread_test_spin lock(othread spin lock_t *lock);

3.2 Posix threads

H Biprobixn twv vnuatwv POSIX [IEEE96] npodwaypager nepiocdtepeg and 60
ouvaptiocelg ywo. v Snuiovpyia, xpovodpopordynor, déopevon tomikmg HVIiHNG,
anoovvdeon and v KOpa depyacia, akipwon Kal GUYXPOVIOHO METASD TV
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vnudtwv. Eivar miéov evpvtata Siadedopévn, y' avté kar 1 5181[0.(2’(] ™mgs
ypnoponomOnke cav yvopovag Katd tov oxedioaoud g othread. h.

Extég 6pwg and tov xeipiopd vnudtwv, n IEEE éxet opicet k1 @Aa tpdtuna, 6nwg 10
Real Time Extension [IEEE93] xa1 T0 Advanced Real Time Extension [IEEE00], 1o
onoia mpocpépovv vrooTPEn ywa barriers, recursive locks, spin locks kT, dniadn
TOMOVUG KAl Ouvoptoelg mov xpelalOuacTte yia v vAomoinomn g eviaiag
BiprobnKng vnuatwv. To mpdéPAnua sivar 6Tt avtd ta tpdtuna dev vrootnpilovral
and OAo Ta CUGTNHATA, EVM KATOWX AEITOVPYIKA TapEXovv pepikég un @opntés (Non
Portable, NP) enextdoeic. INa mapdderypa to IRIX vmoompiler spin locks
(PTHREAD_ SPINBLOCK MUTEX) kai To Linux vrmoompilel avadpopikés kiedapiéc,
oAMd pe pun @opntd TPOmMO (PTHREAD_MUTEX RECURSIVE_NP). Emopéveg
vhomoinon g PiPAodnkng othread.h AapPdaver vréyn ™g 1O A£iTovpyIKO
CUOTNHA, YPNOHOTOIDVTAG OCEG OOUEC KAl OULVOPTAGEIS AAPEXOVIAL KOl
e&opoidvovtag TG VTOAOLTES, :

Eneidn o noAké ocvotipata dev eivar Srabéopo to mAnpeg pthread API, emAéyOnke
TPOCEKTIKA £va VTOGUVOAO 10 omoio ouvijdwg vrootpiletar. Emiong, emeidy ot
molvvnuatikés epapuoyés Oa  mpémer va  ypnowomolobv  pdévo thread-safe
cuvaptioel;, dnhdvetal (pe #define) 10 cOpBoro _MULTI THREADED @pwV THV
ocupunepiAnyn TtOV <pthread.h> . ®0Te va enexteivetal Katd to Svvatdv 1
VROCTNPEN Yia TOAUVNPATIKEG EPUPUOYEG QMO TIG CUVOPTAGELS TOV GUCTHKATOG.
Télog, 10 Tpdypappa peTayAdTTIONG ompicc @PovTilel va GLUVSECEL TO AVTIKEIUEVO
(object) mpdypappa pe v Brirodnkm pthread.

3.3 Solaris threads

To wvipora Solaris [SUN02] mpobmipyav kar pdhota eanpéacav apketd tov
xafopiopd Tov potvmov POSIX threads. H dienagh kar Asirovpyikémré tovg eivan
apketd mapopown pe avtég twv pthreads, av xar ta Solaris threads vrootnpilovv
oLVaPTIHOE OV dev VAdpy oLV ota pthreads kar avtifeta. [apdra avtd sival dvvati
n pign xiqoewv og Solaris kar POSIX threads.

Or Baoikdtepeg Sragpopéc peta&d tovg cuvoyilovial 6Tov TapakdTw mivaxa:

K
Solaris Threads (libthread)

POSIX Threads (libpthread)

[Ip6Oepo thr  yuw to ovépata twv | [IpdOepa pthread 7yio ta OVOHOTA T®V
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GUVOPTACEOV VMUATWV KOl sema_ | GUVAPTIHGEWY VIUGTOV KAl sem_ & TG
Y TG CUVAPTITELG CTIHATOPOPOV CUVAPTIHGELS CNUATOPOPWV

Avvatémnta dnuovpyiag vnudtwv-

Avvatémreg akl
Soupévav (daemon threads) drnreg axbpuong vijpdrov

[Tavomn kat cuvéyion vnpatwv MoMtikég xpovodpopohdynong

Ta Solaris threads vmoompifouvv avadpopkd mutexes, ta omoia pmopovv va
xpnoponomnfoiv yia mv anodotiki} VAOTOINCT TV EPPWALVHEVAOV KAEBAPIOV OV
opifovtar oto OpenMP. Dpwg, petd and nepapanicpud Samordcape 6T av kat 6TV
ékdoom 5.9 tov Acitovpyikod SunOs ot eppwAisvpéves xAedapiég mov viorowdnkav
pe avadpopikd mutexes dovievav kavovikd, otnv éxdoon 5.8 eixav apofAiuara: av
éva vijpa mpoonadodoe va KAEWBDOEL £x vEou pia eppuisvpévn KAESapd mov eixe
N kKAewmoer mponyovpévag, ditkorte v extédeot) tov en’ Gmewo. ‘Etor omy
nepintwon tov Solaris threads anopiyaue ta avadpopikd mutexes xat VAOROW|CAME
TG ERPALVpEVES KAEWDapLEG HE peTaPAntés ouvBiikmg,

H erdoy) tov vnudtov Solaris yiverar xaté v eyxatdotaon tov OMPI.
Avodlvtikég 0dnyieg divovrar oo naphptnpa A.
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KepdAaio 4

BeATIOTOTTOINCEIG

Avtd 10 KEQAAO avaEépeTal e OPLoUEVOLS adhyopifpovg Tov PerTioTomor)Onkav
OTa TAQIOL0 TNG GUYKEKPIUEVT|G epyaoiag, KaBdg kan o BeATiOOEIG OV Eyvav GTOV
TapayOHEVO KMOIKO OVAAOYQ HE TNV APXITEKTOVIKN] TOV OCUCTNHOTOG EKTEAEOTG.
ZUYKeEKPUEVa, TPOTOTOMONKE O NETAPPOOTIG DOTE VO AQUIPEL Ta MEPITTA ompeia
Qpoyng, emrTaydvoviag €101 TNV eKTEAEOT), evd 80Onke kan 1} duvatdtta oTOUC
xpAoteg va doxpalovv tovg dikoldg toug alyopibuovg xwpic va enepfaivovv otov
mnyaio k®dka tov OMPi. Emiong, epapudomke dagopeticdg alydpiBpog yio mv
vAomoinom ¢ 0dnyiag ordered, OCTE va UTV YIVETAL YPTIOT] TOV CPYDOV PETARANTOV
ouvOnkng (condition variables). Axéun, €ywav opxetég BEATICTONOMGES GTOV
Tapayopevo kadika dote vo Aopfhver vadéyn tov v Aavldvovoo pviun, Eved
vAomotOnke opBa n odnyia £1lush.

4.1 Znueia ppayrig

O xepropds twv barriers, gite pn1dg Mnropévov eite vIovooOuEVMV, VAOTIOEITOL pe
KAGELS OTIG TPELG TOPAKATM GUVAPTIOELS:

void omp_barrier init(ompi_barrier_t *bar, int n)

Apycomoiei To onpeio epayng bar. OvolooTticd deopedet n kAeWdaplég oTig onoieg Oa.

«kon8o0v» Ta VAT TOV CUHPETEXOVY 0TO barrier péxpt 6L TOVG VO PTACOVY GTO
onueio avtd. O kKhewapiég Krewddvovtar e€apyng dote pOMG kamoto and ta VijHaTa.
Eavanpoonabioet va Tic KAEWSMGEL, Vo, kowunBe.
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void omp barrier destroy(ompi_ barrier t *bar)

Anodeopueiel 10 barrier, EAgvBep@vovTag TNV ViKY TOL SECUEVTNKE.

void omp barrier wait(ompi_ barrier_t *bar)

Kaleitan and ta vijpara yia ovyypovioud. O arkydpiBuog tov onueiov payig ivat
apkerd andds. Karapydg xafe mpocfaon otg eowtepikés petaPintég tov barrier
ceponoteitarl pEcw piag xAcwwapag. Kabe vijpa mov @rtaver 6to onueio @payig
HEIDVEL évav ECOTEPIKO HETPNTY, O Omoiog £xel apyrkonombei o€ n, ka1 6T GuvéXEl
npoonafel va kKAEW@MOEL ™MV 1jdn Kicidwuévy mpocwmKY TOV KAEWapd GGTE va
xoyunfet. TeAdwkd 1o TEAEVT@IO Vijpa OV QTaVEL GTO onpeio @Ppayng undeviler tov
ECWTEPIKG peTpnTY, ONOTE KA avaiapPavel va Tov Enava@épel GINV apyiKy TOL Ty
(1a va pmopei va EavaypnowonomBei 1o barrier) xat va Eunvijoet 6Aa ta vadhouta
vijnata, Eexierdmvovrag Tig KAEWBAPIEG GTIG OMOIEG KOLHOVVTAL.

O napandve cvvaptmoelg £xovv dniwlel wg weak symbols, ®cte va pmopei o
xpomg av Bker va xpncporomcet Tov dikd Tov alydpiBpo barrier ywpig va enépPer
ota evdotepa tov OMPI. Apkei va dnidoel kar va vAormonjoel oTov dikd Tov KOdKa
TI§ TAPUKAT® CLUVAPTIOELS:

void omp barrier init(void *bar, int n);
void omp barrier wait(void #bar);
void omp_barrier destroy(void *bar);

To bar &dd dnhdvetar wg void * agoy o ypiotng dev €xer mpdofacn ooV
£0WTEPIKO TUTO ompi_barrier_t. Oa npénel howmdv va dnidcer v Sy Tov dopn
barrier t kaiva K@vel typecasting o€ void * 6mov yperalerar. Pvoikd o ypriomg
givar vrevBuvog yra v opBéTa TOV AAyopiBuov MOV YpPTCIMOROLEL.

4.1.1 A@aipeon TepITTWYV ONUEIWV PpaAyrg

Mepikég BerticTonoroerg o€ apoypaupata OpenMP mov propovv va yivouv and v
TAEVPa ToV petaylmtniot £xovv tpotaldei ato [Mull01]. Mia moAd Bacikh and avtés
givar 1 apaipeon tov nepitt@v onpeiov ppayis. MNa napddeypa, o1 xprioteg apketd
ouxva uropei va ypayouv kddika e TNV TapaxdTo popen:
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#ipragma omp parallel ~

{

[xOS trac)
#ipragma omp for
{

[x&S t kac)

}

6mov dnhadf dvo odnyies ue vrovoovueva barriers tEAEIdVOLY oTO {610 akpPig
onuelo. Zro téhog dniad avtov Tov KMdika o1 petayiwrtiotég mov vrostpifovv to
OpenMP 0a napayovv 0o barriers, kal guoiké 1o éva and avtd etvar nepitd.

Mioa Adon efvan va petateBel to Phpog otov mpoypappatiomy, o omofog oto
ovykekpuévo napdderypa Ba propovoe va tpocsBécer ™y gphon nowait oy for
Yo va aropUyel to emnpdobeto barrier. Dpwg o nupdAinlog npoypappatiopds eivan
) apketa dvokoAn vréheon kar o petagpactés Ba wpénel va avarappdavouv ot {dot
T0V TEPIo0OTEPO POPTO, 6oL avtd eivan duvatdv. ‘Etol, o cvvraxtikdg avolvmig
tponomot|Onke dote va Oupdtal Tote napiyaye tov tedevtaio kmdka yua barrier, kat
xatd 1o kieicipuo Twv odnyrdv av dmotdoet 6Tt Exer 11dn ewcaxdel onpelo ppayig
axpipag npv 1o kKAeloo ™g odnylag td1e amopevyet vo napdyet kot GAho barrier.

Zmv nepimrwon g odnylag parallel PéPaia n viomoinom nrav elagpig
dvoxorotepn. Tumikd, oto t€hog TV mapdAindlwv neploxwv Ba npénel va vdpyel
éva onuelo @payng kol o1 CUVEXEIR VO KOTAOTPagpoLY OAo TO VMOt €KTOG TOL
apévn. INa mv Peitioon opwg g enidoong, sto OMPi akolovBfoape Sapopetik
npocéyyion: avti va koatactpépovial, T vipota praivouy o évav  ympo
avakvkAwong (pool) 6mov katl kowovviat uéxpt T oty wov Ba Eavaypelaotel va
dnuovpynBel éva véo vipa, ondte kat Euavape karolo and avtd. Me avtiy v
néBodo apevdg amopevyovpe ™V xpovoPdpa katactpoen Kar Snuovpyla vipdtov
xat apetépov dev yperaldpacte onpeio ppayng oto 1€A0g TV TaplAANAWY TEPLOY DY,
aQov N avopov péxpt vo umovv OAa Ta vipata (ekTOG TOV aQEVTN) OTOV YOPO
avakbkdwong ooduvauel pe onpelo gpayic. ‘Etor mpootédnke kdhdikag yia v
apaipeon Tov aponyovuévov onueiov ppayng to onolo elxe 118N eloayBel, SnAadh Tov
for oto mapadetyud pog.

H Pehtioon towv emdboewv elvar onpaviikny 6rwg Oo Sodpe mapaxdto ota
nepapatikd anoteréopata (naplypagog 4.5.2).
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4.2 Ordered

H odnyia ordered umopei va ypnopomomdet pévo oto ecwtepixd odnyndv (xa
Bpoéxwv) for km n Aertovpyia ™G pmopel va reprypagei kaivtepa péoa and éva
napadeypa:

#ipragma omp parallel for ordered

{
for (i = 0; i < N; i++) {
statements...
f#fipragma omp ordered
printf("This is loop %d\n", i):
statements. ..
}
}

O enavaliyerg g eviolig for tov napadeiypatog Oa xatavepnBoiv petakd twv
daftoipwv vnuarov. Xwpic mv odnyia ordered, o1 enavaiyelg extehovvral
napdAinia xar eNOpévg Ta UNVOHATA TG EVIOAG print £ HROPEL va EPPAVIGTOVV
ue onowadnnote oepd. H ordered xabopiler 61 av xar o1 emavadiyeg ™mg for
MUOPEL V& EXTEAECTOUV pE omoladfinote oelpd, o1 eviorés mov Ppickoviar oTO
eowTEPIKG ™G ordered Oa eKTEAECTOVV OEPIAKG (KAt ENOPEVRG TG pNVOHATA TG
printf Qa eppavictovv pe avéovoa oelpd). Avtd Quokd weelei nepiocdTepo dtrav
ot evioAég YOpw and v ordered givar mo ypovofdpes and 10 E6WTEPIKO NG,

H nponyodpevn vhomoinomn mg odnyiag ordered PBaciiétav ot uerafinrés ovvbnkng
(condition variables), o1 omoigg yevika eivar apyég ko emPpadvvav v extéieon.
Emn\éov avaykalav v Biprio6ixn othread. h va araitei v vmapén petafintov
ovvikng and 1o vmokeipevo maxéto vmuatav, ywpic avtd va civar anapaimro.
Eniong vmipyav apopfripata o€ kanoleg ex3G0EIG AE1TOVPYIK®OV GUCTNHATMV 6TTOV Ot
perafintég ovvOikmg Sev ftav cwotd vionompéves. ‘Etot £yive avrikatdotaon tovg
pe anhég kKhedapiés, coppwva pe Tov alydplOpo mov EPIYpAPETaAL GTY) CUVEXELQ.

INa kGBe ordered deopevovue duvauikd apiBpd kiedaprdv ico pe Tov apOué twv
vnudtov g opddag. H Suvapua) déopevon yivetar yia va xakvrretan n nepintmon
oV  Swupopetikés opadeg vmuhrov extehodv  tavtéypova v b ordered
(avagépovtat wg SSF rounds otov myaio kddika). H xpion twv kieidbapidv avtav
gival @ Y1a va KOWHOVVTAL Ta VIIHATA OV TEPIHEVOLY TNV OElpa tovg. H oepd tawv
wpbtov kabopifetanr pe Baon v «kaBoAuci» petaPinty ordered_1b (lower

42



bound) ™ avtiotoymg for, n onoia ekPpdlel ™mv Tpéyovoa TP TOV usrpn‘n'] me,
KOl TG thTikég petafAintég 1b mov ekppalovv v Tpéxovoa eravaAnyn tov eKTeAel
kd0e vijpa.

Apycomoovpue 6Aeg Tig kAewdapiée. INa va kowndei Aowmdv éva vijpa Ba mpénel va
kAewdwoer dvo gopég Vv kAewapid tov. Ta vijpata mov umaivovv otv ordered
K@vouv pe  oepd ta e&ig Pripara:
1. Kietddvouv mv kAewdapud atopikig mpdoPacng otig mAnpogopies ™G
ordered.
2. EAéyyouv av éxet £plet n oepd toug (b < i > TOV ordered_1b). Av vai,
anyaivouy oto frjpa 8.
3. Aoxwpalovv va khewddoovv v kAewdapid tovg. ‘Etor Befardvovian 6T €xer
KA WOEL Ywpic akdpa va kotunoiv.
4. Eexierdmvouv v kAewdapid atopikig npdoPaong
5. Khiewddvovv mv kAedapid Tovg yia va mpooralbiaovy vo, kotunBoiv.
6. Zexhewddvouv v KAewdapid TOUG Y& va gival ETOun yia EMOpEVES

EMAVAAYELS,

7. Kiewdavovuv v kAewdapid atopkng mpodofacng kot mmyaivouv Eavd o10
Pripa 2.

8. Zexiewddvouv v KAewoapld atokig npdofacng kar TPOYWPOLV ME TNV
eKtéAeong MG ordered. .

O Adyog mov o mapamdve alydpiBpog £xer moAholg eréyyovg Ppioketaun avapeoa and
T Ppata 4 kot 5. Enedn dev eivar duvatdv va EexhedmBel n kheidapid atopknig
npdoPaong ko Tavtoypova va koundei kdrolo vijpa, avapesa and Ta fripata avtd
glvan mBavo va £xer EpBer 1 el TOVG KAt Vo unv mpémer va kowunBoivv. Te vtV TV
nepintoon 1o vijpa tov polg tekeiwoe v TEAEvTaia eravainyn g ordered fa
avéfioer pev 10 ordered_1lb alhd emiong Ba Eexhewdboer Tig Khewdapiég dhwv Twv

wnudtwv. ‘Eror 10 endpevo vipa dev Ba kowunlei @ravovrag oto Bua 5 aAra Oa
RPOYWPNOEL 0T0 Pripa 6.

Anladn Ta fpata mov kdvovv ta vijpata katd Ty ££080 and TV ordered sivat:
1. Kiewavovv mv kAewdopid atopikng npdoPaong otig mAnpogopies Tng
ordered.
2. Avgavouv 1) perpvouy 1o ordered_1b avéroya pe o fipa g for.
3. Zexied@vouvy )n’a popd Oheg TG KAEWapiég mov mOavdg Kowolval Ta
vrélowma vijpata
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4. Sexheidovouv mv kAewapid atopiktig npdofacng xar cuvvexiCovv pe mv
EXTELEDT) TOV LVRIGLOITOV KMAIKA.

4.3 BeAriorormroinjoeig o€ oxéon pe rnv Aavlavouoa uviun

Zta ouCTHHATA KOG UViiung o pdlog ¢ AavBdvovoag puviung (cache) twv
enelepyactav eivar Wiaitepa onpavrikdg: extdg and mv ouviBn Pertiwon mov
EMPEPEL AOY® THG PEYAAVTEPNG TAYVTNTAG TG ANMO TNV KLPIA HVIUN, HEIDVEL TOV
avtayovicpo petald tov eneepyastav yia v apoonélacn mg idag pviung aAid
Kat 1ig xabuotepnioelg Adyw Tov JiKTOOL SacHVIESG TV ENELEPYACTOV PE TNV
pviun.

H AavBavovca pvijun givar ouviiBwg opyavouévn ot ypapupés peyéOoug pepixav
dexadwv N Afyov exatoviadmv bytes (Zyqua 4-2). Le xdbe ypaup nepiéyovian
woapBua kar cuveydpeva bytes g pvipung. ‘Etot 6tav évag enelepyactig petaPaiiet
éotw kat éva and ta avrictoyya byte g xupiag pviung, Ba npénet va onpueiwBoiv wg
axvpeg oloxAnpes ot cache lines tov dAwv enefepyactdv mov avapépovial oy
nEPIOYN auTov TOL byte. -

‘Eoto ywa mapaderypa 6Tt évag ypfiomg dnidver évav mivaxa axepaiov, 6mwg

paivetar oto Zynpa 4-1. 'Ecto 6m 10 péyebog twv axkepaivv givar 4 byte kat n ke
ypapun mg Aavlavovcag puviung 16 bytes. Av ) CPU 1 Bedjoer va petafairer tov
axépaio 14 nov Ppiokerar oy Béom 12, tot1€ N avrictoym ypauun (epdoov vrapyst)
m™¢ Cache 2 0a BewpnOei axvpn. Av Aowtév n CPU 2 Beknjoer va Swafacer mv tipn
g Béong 20, t6te mapdro nov avty dev £xer tpononondei Ba npéner va SwPaoctei

Kopia pvijpn
®éoeig w | 8 112116]120]24 |28 32| 36
Iepieyépeva | ... | 32 114 [ 54 | 0 | 77 | 55 | 88 | 91

4

v v

32141541 0
77 | 55 | 88 | 91

32114154 0
77 | 55 | 88 | 91

weitrn

Ixipa 4-1: AapBavovrag va' 6yn v Aavlavovoa pvijun

Cache 2

Cache 1




CPU L2 L1 (data)
LineSize [Way| CacheSize [LineSizeWay/CacheSize
486 (unified L1) 16B | 4 | 8/16KB

PS5 (L2 external, typical}y 32B 4 | 256/512KB 32B |4/2] 16/8KB
P6 (most/old models) 32B 4 |128KB -2MB| 32B |4/2| 16/8KB

UltraSparc lle 64B 256KB

UltraSparc Ili 64B 256KB-2MB| 32B | 2 | 16KB

UltraSparc I1li 64B 4 IMB 32B | 4 | 64KB
UltraSparc Illcu |64 —-512B| 2 1/4/8 MB 4 | 64KB

Inmua 4-2 XapaxtipiotikG Tig Maviavovoag pvijyg pepixdv encepyacstov

and v pviun, pali pe tig vmdrouteg Boelg Tov aviicToy oy oty idia cache line.

To pawobpevo avtd eivar yvwotd wg false sharing [Schi94] xar pmopei va em@épet
ueyéhn empPpaduvon oe mapddinia mpoyphupata. H Avon siva amhd va pnv
tomofeTovvral Kovtd ommv pvijun dedopéva mov umopei vo  petafdilovion
Tavtdypova and dwapopetika vipata. Onwg kataraPaivovpe avtd givar evBivny ka
TO0V HETAPPacTN aArd Kat Tov Tpoypaupatiot). Eywvav apketég BeAtictonomoeig Tov
apykoV kmdika Tov OMPi mpog avth) ™V KatevBuvon pe kadd anoterécpato OnwG
0a dovpe omv noapaypago 4.5.3. Tvykekppuéva o false sharing emnpéale dwitepa
™mv anddoon Tov oNpeiwv Qpayig alld kot TV KAEWSapLdV YEVIKOTEPD: EMeldn Ta
onueia @payng viomolovviar pe kAedapiég ot onoieg Ppickoviar og Simhavég Béoeig
omv pviun, ot oAlemdAAnieg mpoomdbBeieg TV Vnudtwv va KAEWB®oOUV TIg
avtictoeg kKAcWbapiég puropel va mpokarovv Suapkeig avavedoelg g AavBdvovsag
pviung. Ia va aropiyovpe avtd 1o eavopevo avficope (padding) 1o péyebog tmv
KAeapidv dote va punv givar duvatdv va copmécsovy dvo khewdapiég 6to idio cache
line. Ta vijpata POSIX ypnowomoodv v ida texvik) Yo v vAomoinon twv
KAEWaPLOV TOVG,

4.4 YAomoinon rn¢ odnyiag Flush

H odnyio £1ush tov OpenMP eivai, cuviifrg, TapapeAnpivn OTIC VAOROWGELG TGOV
EPELVITIKOV TOVAGYIGTOV peTappactdv. H cwoth vionoinon g nepthapfaver dvo
Oépata (BA. xar mapaypago 2.3.3): katapydg 0o npémer va g1doromnBei To VKOS yia
mv exkévoon tov buffers oy pvijun kot katd dedtepo Bo npéner va eidomomBei o
HETAYAWTTIOTG (M. 8CC) MOV YPNGINONOLEiTAL VA PNV MHETAPEPEL TA TEPIEXOUEVA
O¢ccwv pvpung 6Toug KataxmpNTEG 68 0TO 10 ONUEiO.
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H avipctomon tov apdtov Bépatog efaprarar anmd mv apitektovikny Tov
ovotuatog extéreongs. I'a napadetypa ota Origin 2000/3000 dev yperaletan va yiver
Tinota, agol dabétovv oeiplaxt} cvvénewa (av xa o erelepyactic MIPS mov
xpnowonowovv dev éxel). H éxdoon V8 twv Sparc vroommpiler dvo poviéla
cvvéneuag, to TSO (Total Store Order) xat to PSO (Partial Store Order). Avaloya pe
T0 povtédo Ba mpéner va emhéEovpe ™MV kat@Inkn eviorn (Ilivaxag 4-1), av xa
MTOPOVE ankd va eKTEAEGOVE Kat Tig 300 evIorEs, agol oto povtédo TSO n eviors
STBAR avriotonei 6 NOOP. Zmyv éxdoon V9 twv UltraSparc vroompiletan éva
akopa povtédo ovvéneiag, 1o RMO (Relaxed Memory Order). Zta UltraSparc  mo
evxoAn péBodog eivar iy extédeon g evioAjg MEMBAR #Sync.

Xe apprextovikég [A-32 (x86) pmopovue va YPNGIHONOWCOVHE Kamol ORG Tig
EVIOAEG MOV AVAQEPOVIAL OTOV TAPAKAt® wivaxa, avéhoya ME TOV TOMO TOV

Sparc
Evrol] CPU | Ordering model(s)
SWAP / LDSTUB V8 TSO
STBAR V8 PSO

MEMBAR #LoadStore | V9 TSO/PSO/RMO
MEMBAR #LoadLoad V9 TSO/PSO/RMO
MEMBAR #Storeload | V9 TSO/PSO/RMO
MEMBAR #StoreStore { V9 TSO/PSO/RMO

MEMBAR #Sync V9 TSO/PSO/RMO
Origin 2000/3000
[ Aev sivan avaykoia kémow EVIOAY], dwaBétel GEIplax) GUVEREIR PVIUNG |
486/Pentium

Evrolg 4862 | Ileprypagii

IRET (D) | var | pmopei va yperaletal mpovopia o8 PEPIKEC TEPIGTACELG

unopei va exterestei povo eviog SMM (System Management
Mode)

CPUID Oyt | Un mpovoulaxm

LGDT Ms [ 6yt | mpovopiaxn

LIDT Ms | oyt | mpovopaxn

LLDT Ms | Oyt | mpovoulakn

LTR Ew Oyt | mpovouiaxkn

INVLPG M | 6yt | mpovopak), kakag vionomuévn otovg Intel PS xou P54

RSM vat

INVD oyt | mpovopiak, Sev ypaeer ta nepieydueva g write-back cache
WBINVD val | Tpovopakn
WRMSR A/Y | mpovopiakn

un mpovoptak, aArd amaitei SSE (Streaming SIMD

SFENCE AR Extensions)

MFENCE A/Y | un rpovopakt], aArd anaitei SSE2
LFENCE A/Y | un nmpovouiakty, alrd anoitei SSE2

IMivaxag 4-1: Evrolég cerpronoineng oc S14@opes apyirexrovikig
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enelepyaot. Evarlaxtikd pmopei va ypnowponomnBei n eviod) xchg pe tov éva
TEAECTN NG v AvaQEPETAL o€ kamola Béom pviung. Avti mapdyet aptépa‘%a éva
onua #LOCK xieidwvovrag Tov SiCVAO TOV GUCTIMATOG KOl MEPIUEVEL OAEG TiG
TPOTNYOVHEVEG EVTIOAEG va TEAEIDGOVY Kat OAeg Tig buffered eyypagég va kataypagpodv

oTNV puvijun.

H oavretdmon tov devtepov Oépatog e€aptdtar amd TOvV YPNGILOTOIOVUEVO
petayAotniom kot pmopei va yivel pévo éupeca oe source to source PETAPPUCTEG
6nwg o OMPi. O petayrwtriotég mg Microsoft mapéxovv v odnyia #pragma
optimize {on | off} yw Tov éAeyyo tov mote Ba yiverar BerticTomoinon (kat
Gpa méte Ba ypnopomolovvial KataXWPNTEG Yia TG MeTafAnTéC) aAld autd dev
propei va epappootel yevikd. Mia anhoiky) Abom 8a fTav va anayopedGovpe eviehne
m™mv Behnictonoinon péow command line endoydv, aAld avtd Oa ékave apyn v
ektéleon tov mapaydpevov mpoypapupatos. H pévn yevikiy Adon mov pével givar va
OnaYOPEDOVUE HE KAMOOV EUUECO TPOMO OTOV HETAYAWTTIOT| va SoTnpel ta
nepLEXOpeva peTafAnTdv o€ Kataywpntég katd v didpkeia g £ lush.

INa tov gee tovAdyiotov avtd yivetar avtdpata katd v kAfon onolwcdnnote
ovvaptnong, epdoov avtrj Bpioketar oe ewrepixny Piflio6nkn, apol 0 PHETOYAMTTIGTAG
dev €xel mpooPacn OTOV KMOJIKA TNG CUVAPTNONG Yo VO JEL MO0VE KATAXWPNTESG
XPNOHOTOLEL Kat V& TPOoTadnoEL Vo «SECUEVCEL KATOL0VG KATOYWPNTEG KATE TNV
KAjon e EmmAéov, emedi n viomoinon g flush Ppioketar oy Biprobixn
libompi.a 8¢ev givar Suvatév va kaver inlining kat BeEATIGTONOMOEL.

4.5 MNepauara

Zmv evomra avt) mapovcialovial Ta AMOTEALCHATE SaPOPOV TEWPOUATIKOV
HETPOEDV OV eXTEAEGONE Y TNV pétpnon g emidoong Tov OMPiI peth mig
npoavagepBeioeg alhayég oTov KOSKa.

4.5.1 NepifdArov Treipapdrwv

Na mv dwebaywyn tov nepopdrov eiyope omv didbeon pag 1pia mapdiinio
ovotmpata. O Ilivakag 4-2 cuvoyiler Ta yapaktpiotikd Tou. H atlantis xat o zeus
givar koA pvAung xan ol Eneepyactég Toug cuvdéoviat pécw diaviov, evd o helios
givon xaraveunuévng '})vripr]g allé pmopei va mpoypoppatiotel kar pe Paon 10
UOVTELO KOVIG HVIIUNG, KaOMS vITooTNPILeL EYYEVHG KOTAVEUNUEVY) KOV PVviuY).
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‘ A 6
Zoompa Movtého Encetepyaotic Mwijpy ev'm\)p'yuc
cvoTua
helios Silicon 64 MIPS
(cc.uoi.gr) Graphics R12000 @250 32Gb IRIX64 6.5.17
YOLED 1 Origin 2000 MHz
atlantis Compaq ML | 4 Xeon @700 1.5 Gb RedHat Linux
(cs.uoi.gr) 570 MHz, 1Mb cache ’ 9
2 Dual Ultra
Sun Ultra .
zeus ; Sparc 2i @336
(cs.uoi.gr) En;%rg(r)lse MHz, 1Gb SunOS 5.9
4 Mb cache

Mivaxag 4-2: Meprfddiov nerpapbrov

4.5.2 Agaipeon TeQITTWV onueiwv Qpayis

INa va doxipdoovps v eridoon g teYvikig agpaipeong Tov emnhéwv barriers,
exteAéoape ta tpoyphppata pétpnong emddcewv EPCC microbenchmarks [(Bull99).
Le xGnowa omd Ta TECT MOV EKTEAOUVE TA MAPANAVE TPOYPAUHATA VIAPYEL KMDIKAG
HE TNV TApPAKAT® HopEN:

Evapén xpovouérpnong ... .
#pragma omp parallel private(j)

{
XOd KOG ...
#pragma omp for
for (i = 0; i < nthreads; i++) {
KOS LKaG ...
}
}

TéAlog xpovouétpnong ...

BAénovpe 6Tt péoa omv odnyia parallel vadpyer sppwisvpévn pia for, n onoia
TEAEIDVEL 01O id10 onpeio pe v parallel. Tmv odnyia for dev £xel oprotel n
ppaon nowait. H éxdoon 0.81 eiodyer dYo vrovoodpeva onpeia @payig eved n 0.82
Kpataer pévo éva, avtd Mg parallel. Ta anotehéopata pePIK@®V and Ta TECT AOL
nepiapfdvory kOO He ™V mapandve popeny @aivovtar oto [pagnpa 4-1.
BAémouvpe 6T 1} a@aipeoyy Tov wEPITTOV onuciov @payis empéper Bedtiwon otov
xpbvo extédeotng ov @Téver kat To 15% o€ KANOES EPUTTAOGEL,
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E
g 00.81
2 00.82

for dynamic4 guided 8 private 2187
EiSog Teor (2 emreepyaocTécg)

Ipaonpa 4-1 Agaipeon teprerdv onpueiov gpayfic ato EPCC (zeus)

" 4.5.3 Atroguyn Tou @aivopevou false sharing
Onwg eidape omv naphypago 4.3 10 pavépevo tov false sharing xéaver éviovn mv
napovsia Tov Otav MOAMG vApata 7Tpoomelovvouy Tavtdypove Sedoupbva mov
Bpiokovrar oty idia cache line. Na va embeiEovpe koddtepa v Pertioon oe oyéon
ue 10 pawdpevo avtd enAéEape Tov RAPOKATO KDOIKA:

omp_lock t *locks;
#ipragma omp parallel
{

long 1, t, i4;

{ Aéonevon uvAung xaL apytxonmoinon xAetdaplbv ... }
#pragma omp for schedule(static,l)
for (t = 0; t < omp_get_num_threads(); t++) {
id = omp_get_ thread num();
for (1 = 0; 1 < 100000000; 1++) {
omp_set lock(&locks([id]);
global++;
omp_unset_lock(&locks [id]) ;
}
} ;
{ Kataotpoofi kAe1daplbdv ... }

}
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A R4

60-

50+

40+

0o.81
20- 00.82

Xpdvog (sec)
&

1 2 3 4
EwelepyaoTég

Ipaonpa 4-2 Anoguyt) Touv paivépevou false sharing (atlantis)

O kddikag avtdg mapayet orabepo popro o kGBe emelepyacti: n eEwtepiy odnyia
for kavel Alyeg emavaliyerg kot iceg xdbe @opd pe tov apifpo tev udtav. oy
ovvéxeln o xGOe emeEepyactig extehei moOAAG KAEBOpATE KOt Eexdadopata
oragopetikwv kAedapiav. Idavikd lowmdv o napandve kadikag ypealetal orabepo
xpovo extéleons aveEapmra and tov apiBud twv snekepyactav.

To mpocwpwvdé kieidwpa piag kAedapiag yia v petaforny xamolag petafintig
anavtdral cvxvd GTovV KMIKA Kat TOV HETAQPACT GAAG Kai TV Ypnotav, av Kat
OTNV GLYKEKPIMEVT TEPUTTOT Ot KAEWSapiEg eival Eexwpiotég yia kabe vijpa kat dev
vnapyer aporPaiog anoxkieiopde.

To Ipaonua 4-2 deixver xatapyag 6T n enidoon g xavovpyiag €xdoomng péver
oxeddv otabept] aveEdptmra and Tov apiBpd t@v vpdtov, apobd xabe enefepyactic
avolappaver cvykekppévo @dpto. O ypdvog extédeomng g maiidtepng €xdoong
6pmg avEaveral Adyw tov false sharing. duowkd ywa Eva vijpa dev vdpyet Stagopd.

INa §%o vijpata ko enedn or dvo Kredapiég méptovv oto ido cache line, to false
sharing mpoxolei peyaln emPBpdduvvon, agod dtav to éva viapa petafarier mv
Kotdotaon g KAewdapidc tov Ta mEPEYOpHEva ™g cache tov aldov vijpatog Ba
npénel va avavewBovv. Zta tpia vipata dev vrdpyer Wiaitepn addayh, mpopavag
enedn n tpitn xAewdapld «énece» o Sagopetikd cache line. Zto ovykexpipévo
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0o.81
0o0.82

Xpbvog (sec)
8

1

0-

1 2 4 8 12 16
EnrelepyaoTég

Ipaonpa 4-3 Bedrimon Twv barriers pe aropuy| false sharing (helios)

ovotmua 1 cache line eivar 64 bytes, evd ot kAewdapiég mov xpnoiponoiel n nalé
éx8oom éxovv péyeBog 32 bytes' kar étor ywphve pévo Svo Khedapiés oy S
ypoppn g cache. H npooBikm evdg akdun vipatog oe dapopetikd eneEepyaom
épie Aiyo axéun v emidoom, apod mAéov téooepig kKhewdapiég Ppickovial o dvo
cache lines avé Levyog.

To @awopevo tov false sharing empealer kot v enidoon Twv onueiov epayic: Yo
MV vAoroinot tovg ypealopacte pia kAedapid yra kGOe vijpa. Avtég o1 kKAEWbapiég
deopevovrat cuviBwg oe KovTivég BECEL pVIUNG, €ite pe EexwpioTil malloc yua kKGOe
viipa (otmv mponyoduevn €kdoom) eite pe pio cuvoAki malloc yio 6o Ta VijpaTa
pali (omnv éxdoon 0.82). ‘Etor xabdg 10 vijpata poonaboiv va kiewddoovv Tig
KAeWapiEg Tovg axvpmdvouv ovyva 115 cache lines twv vrdhowmwv encEepyactav, ot
onoicg unopei va nepiExouvv kanowa kKhewapid dAlov vijuatoc.

To Tpaenuo 4-3 deiyver ta mepapatikd omotedéopata. To mpdypaupo mov
doxipdoape extehovoe anhl TOAEG @opég pia odnyia barrier. H ektéleon éytve 3
popéc yia kaBe opOpd wmpbtwv ko e€aybikav ot pfoor dpor 1ov ypévev. H
Bertiwon mov nopatnpricaue EpTave o€ opropéveg Tepntdosi; To 20%.

',’y’ S

! Avt6 amotedel amlobotevon: oto cbomue avtd ta pthread_mutex_t mov ypnowonoel n mold
éxdoom &xouv uéyeBog 24 bytes, adrb Snuovpyoiviar pe malloc ko érotl kKarakpatovvial aképa 8
bytes yta THV 0pYAVOOT) PVAKTC TOV CVGTHNATOS,
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O xddikag wov extehboaps fitav: T -
s sammmmgo, |
: o #ipragma omp parallel
A { N .
int 1, ‘ oo ]
for (1 = 0; 1 < 1000005 144) { - ' : :
#pragma omp barrier . . ]
R A E TR, AR . -
} LT - . 3
} ¥ oSS R .
EndTiming();
ReportTiming() s : o b gy g e e . ie
,‘ L a. - 1 A R
ki R
o " .,
F{’i ; , = B g .g [+ CR B
?‘5%. »T. - Ny - 7 31 [ SR
P e R |

e b BT itk g anldeed

SRR T SO 0 e A sredd
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KegpdaAaio 5

BiAio0kn MNapakoAoudnong Etridoong

H Beitioon g enidoomng evog mapdiiniov mpoypappotog eival, cuviibwg, erimovn
epyacia. Aev apkel 1 emhoyn tov PéATiaTov oeplokod alydpiBpov. Mepikd and ta
onpeia ta onola Ba mpénel va TPOGELEL 0 MPOYPAUNATIOTHG EIVOL VO ICOKATAVEIUEL
TOV QOPTO GE OAQ TO VIHATA, VO EAXYIGTOMOMOEL TNV Ypion KAEWopIdV oAAa Kot Ta
OEIPLAKA PEPT) TOV TPOYPAUHATOS, TO OMOia GMOTPEMOVV TNV EMTEVEN YPAPMIKIG
emrdyuvong. )

And v dAAn, n mapakorovBnon mg emidoong katd mv ektédeon TV TOPIAANAOV
npoypappdtov givar ddckoro va yiver and tov ypiiom). INa wapaderypa, oe évav
napdAAinio Ppdxo for evoQEPOUAGTE Y1 TOV YOPTO TPOETOLNAGIAG TNG 0dnyiag,
TOUG XPOVOUG KATAVOUNG TWV EXAVOAYEWDV KOl THG EKTEAECTIG TOVG ATO TA AVTICTOL(A
vipata, Kal Tov xpovo avopovig Tov kabe vijpatog o1o onueio gpayng Katd to téAog
™m¢ for. H pedémn avtdv twv ypbévev pmopel va Ponbiicer tovg ypiotes va
TOPAAANAOTOGOVY amodoTikdTEPE T0 TPSYPappd Tovg cAMd Kat Tovg idroug Tovg
RPOYPUPNOTIOTEG TOV PETAYAMTTIOTOV OpenMP va gvtoricovv vroBéitiora onueia
otov mopayopevo kddika. Avtd 1o kevd £pyoviar vo KoADyouv Ta mpoTULTQ
nopakorovdnong g emidoong, 6nwg eivar to PMPI [MiGe97] ywa 1o MPI ko ta
POMP [MMSWO01] xart OMPI [MMHSO02] yia t0 OpenMP.

Méypt ofjuepa to Atchitecture Review Board (ARB) tov OpenMP dev £xer
vioBetioel emionpa kamwow npwTékoAlo mapakorovdnong enidoong (profiling). ‘Exet
opmg Epumpakto ekdNAOCEL EVOPEPOV HE TOV OYXNHUATIONG TNG VRO-ERITPOTNG
"Tools", n omoia Ba eivar vaevBUVN Y10 TNV evoudTOOT EVOG TETO10V TPOTVTTOV GTO
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OpenMP. To np@to vraoyngo elvar 1o OMPI "performance instrumentation
interface" 1o omoio avantoydnxe and v Pallas GmbH ora nhaicwa tov épyov IST
INTONE xar vroomnpiletat and 10 ovomua petaylorriong INTONE yua mv
yMdooa Fortran xat and tov petayroruiori INTONE C o onoiog avartioyfnke and
mv KTH omv Zovndia. To dedtepo vroyngio eivar to POMP "performance tool
interface” mov oyedidotnke ka1 viomomBnke and to Forschungszentrum Julich, 1o
Mavemotiuio tov Oregon xar 10 epyactmipo royiopikod KAI (KSL) g Intel.
Eneidn 1o ARB pmopei va vioBemoel pévo éva npwtdxorro mapaxoroibnong, ot
TAPANAVE® OPYAVIOHOi £XOUV KAVEL KAMOIEG TMPOCTABEES Y@ TNV £VOROINGT TWV
TPOTEWVOHEVV TPWTOKOAMWY, Ywpig duwg va kataiiouv axdpa 6€ pia OPIGTIKY
npotaon. Ervélape va viomomoouvpe to mpwtékorko POMP a9’ evog eneidn n
diemagn ™mg P1pArioBixng mov mpoteiver ivar taxdtepN, Mo Sdounuévn xat Mo Kovtd
OTO MPOTEIVOUEVO Eviaio TPOTLMO, Kat aPeTEPOL Enedn vrosmpiletal and avoiyTov
xmdika epyaieia ypa@ikng avanapdcTacng 1wv anoTEAECUATWY, OTWG TO TPOYPaupd
avalvong mg enidoong EXPERT [MoWo02] xat 10 gpyaleio napovaiacng CUBE
[SoWo004], oe avtidiaotodn pe to Vampir mov ypnowonowitar andé 1o OMPI ko
givan TAov eUnopike.

5.1 Meraoxnuariopoi rov POMP

H Baocun 8éa tov POMP civar 0 petraoympaniopds tov mmyaiov xddika evig
npoypappatog OpenMP mote va cuvpmeplngBoldv xifoelg oty Piflodnim
napakorovdnong enidoong pomplib. O 6tdy0g eivar va ypovopetpnBoiv o emmhéov
@OptOg MoV e10dyetar and KGOe odnyia Adyw ¢ maparindomoinons o xabapdg
xpdvog epyaciag yia xdBe vijpa kabdg kat ot ypovor avapovig o KAEdapiég kat 6Ta
onueia @payns. ‘Etor eiodyovrar xhioeig tpv myv €icodo xar petd mv é€odo and
kGBe odnyia OpenMP, ev®d oe odnyleg pe peydro @opto 6nwg n parallel
gwo@yovial kKAoelg Kat akpiog ueta mv gicodo, @ote va petpndei n emPapuvon
eaitiag TG ocvykekpiuévng odnyias. Emmifov ypovoperpodviar 6Aa ta onpueia
epayns, eite pntdg dnhwpéva eite vrovoodpeva (KATL OV AvTICTOWE! € MOAALG
YPOVOUETPNOEL, pia yia xdBe vipa), 6nwg eriong xar ot kAnceg ong mbavag
xpovoPlpeg cuvaptioel; XEPIoHod KAswdapidv mov opiloviar oty Pifiobnxn
omp.h.

O mpotevdpuevog (Kat VAOTONHEVOS) TivVoKag HETACYNHATICU®Y sivat:
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Oényia OpenMP

Merasyypnaniopés POMP

#ipragma omp parallel
structured-block

POMP_Parallel_ fork(d):

#pragma omp parallel

{
POMP_Parallel_begin(d);
structured-block
POMP_Barrier enter(d):
#pragma omp barrier
POMP_Barrier_exit(d):
POMP_Parallel_ end(d):

}

POMP_Parallel_ join(d);

#ipragma omp for
for-loop

POMP_For_enter(d);
#pragma omp for nowait
for-loop
POMP_Barrier_enter(d);
#pragma omp barrier
POMP_Barrier_exit(d);
POMP_For_exit (d);

#pragma omp sections
{
#pragma omp section
structured-block
#pragma omp section
structured-block

POMP_Sections_enter(d);

{

#pragma Smp section

{
POMP_Section_begin(d);
structured-block
POMP_Section_end(d);

}

fipragma omp section

{ .
POMP_Section_begin(d)
structured-block
POMP_Section_end(d);

}
}

POMP_Barrier_enter(d);
#pragma omp barrier
POMP_Barrier_exit(d);
POMP_Sections_exit (d);

#pragma omp sections nowait
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#ipragma omp barrier

POMP_Barrier_enter(d)}

#ipragma omp barrier
POMP_Barrier_exit(d);

f#ipragma omp critical
structured-block

POMP_Critical_enter(d):
#pragma omp critical

{
POMP_Critical_begin(d);
structured-block
POMP_Critical_end(d):

}

POMP_Critical_exit (d);

#pragma omp single
structured-block

POMP_Single_enter(d) ;
$#pragma omp single nowait
{
POMP_Single_begin(d);
structured-block
POMP_Single_end(d);
}
POMP_Barrier_enter(d) ;.-
#ipragma omp barrier
POMP_Barrier_exit(d);
POMP_Single_exit (d);

#pragma omp atomic
atomic-expression

POMP_Atomic_enter(d);
#ipragma omp atomic
atomic-expression
POMP_Atomic_exit (d);

#pragma omp master
structured-block

$#ipragma omp master

{

POMP_Master_begin(d);
structured-block
POMP_Master_end(d);

}

Ka yia 116 ""miktés" mapalinleg odnyieg or peraoympaniopof sivan:

#ipragma omp parallel
for clauses ...
for-loop

POMP_Parallel_fork(d);

{

POMP_Parallel_begin(d);
POMP_For_enter(d);
#ipragma omp for nowait

#ipragma omp parallel other-clauses ...

schedule-

clauses, ordered-clauses, lastprivate-
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clauses
for-loop
POMP_Barrier_ enter(d):;
#pragma omp barrier
POMP_Barrier_exit (d);
POMP_For_exit(d) ;
POMP_Parallel_end(d);

}

POMP_Parallel_join(d);

#omp parallel section

clauses ...

#omp section
structured-block

POMP_Parallel fork(d);
#pragma omp parallel other-clauses ...
{
POMP_Parallel begin(d);
POMP_Sections_enter (d) ;
#pragma omp s8section lastprivate-
clauses
#pragma omp section nowait
{
POMP_Section_begin(d);
structured-block
POMP_Section end(d) ;
}
POMP_Barrier_enter(d);
#ipragma omp barrier
POMP_Barrier_exit(d);
POMP_Parallel _end(d);

}

POMP_Parallel_join(d);

Iivaxag S-1: Meraompaticpoi Tov odyndv OpenMP xatd ro POMP

H xopio Srapopd g viomoinong and v mpotevopevn péBodo agopd ota barriers.
Ou dnpovpyoi tov POMP avéntuéav 1o gpyodeio OPARI Y v extéheon Tov
TOPORAVE SOUrCE tO SOUrce PETACYNUATICHAV. XTh cvvéxela N ££080¢ Tov OPARI
npénel va nepdoel and Evav OpenMP compiler. ‘Etol dev gixav v dvvatétnta va

enépPouv otov "kdduo OpenMP", Sndadi va. amopoVAGOUVVY Kat VO YPOVOUETPHOOVV

yia TapEdEypo T0 VTOVOOLUEVO @payua TNG #pragma omp for. AvaykooTikd

Aowév mpoteivovy va a@apovvTal 6Aa T0 nowait Kot vo praivet Evo emmAéov pntd

barrier @ote vo HTopQUV var To ypovopetpioovv. Epeic 6pmg péow tov parser.y
éyovpe mpdoPacn ota "evdotepa” tov OpenMP, kot emopévag ano@hyape aVTOvg

TOVLG TEPLOPIGHOVG.
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Mia axdépa dwagopd omv viomroinom sivar otig cuvdvacuéveg napdAinieg odnyieg
(parallel for/sections), 6mov eiyaue v duvarémra ancvbeiag viomoinong
TOV LETAcNHATICUAV X0pig va xpeidletat Sidonaon o€ Hvo Ecxwprotés odnyics.

5.2 lapaxoAoubnon run-time BiBA106rkn¢

To npéromo POMP opiler 6m o1 xAfoelg 6T mapaxdrw cvvaptioelg Ba mpénel
gniong vo mapakoiovBovviar, Gote va anoxkahvmroviar TUX6V  YxpovoPopa
KAcwopata. Avtd vionoieitat andd pe ™y npoodixn cxetikdv odnyyidv #define
oV apyn TOV TaPaAyOUEVOL KMdIKaA.

Zuvapmon g <omp.h> AvtioToyn cvvaptnon g <pomplib.h>

void omp_init_lock( void POMP_Init_lock(
omp_lock_t *s8); omp_lock_t *s);

void omp_destroy_lock ( void POMP_Destroy_ lock(
omp_lock_t *s8); omp_lock_t *s);

void omp_set_lock( void POMP_Set_lock(
omp_lock_t *s); omp_lock_t *s8);

void omp_unset_lock( void POMP_Unset_lock(
omp_lock_t *s); omp_lock_t *s);

int omp_test lock( int POMP_Test_lock(
omp_lock_t *s8); omp_lock_t *s);

void omp_init_nest_lock( void POMP_Init_nest_lock(
omp_nest_lock_t *s8); omp_nest_lock_t *s);

void omp_destroy nest_lock( |void POMP_Destroy_nest_lock(

omp_nest_lock_t *s); omp_nest_lock_t *s);
void omp_set_nest_lock( void POMP_Set_nest_lock(
omp_nest_ lock_t *s); omp_nest_lock_t *s);

void omp unset nest_lock( void POMP Unset_nest_lock(

omp nest_lock t *s); omp _nest_lock_t *s);
int omp_ test nest_lock( int POMP_Test_nest_lock(
omp_nest_lock_t *s); omp_nest_lock_t *s);

Hivaxag 5-2: Avrikardoraoct cvvapnijeeov kiadapidv xaré ro POMP

3
;
3
3
1
i
:
1]
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5.3 MapakoAoubnon kwoika xprorn

To POMP avagépet 611 0 xpiotg pmopei va kabopicet dikég Tov meployés kmdika
TPOG MaPAKOAOVONOT, HECH TV TAPAKATW 0dNYIDV:

AvticToiyeg ouvapTOEIS

Odnyia ypi} .
e xpRoT ¢ <pomplib.h>
#pragma omp inst begin(region name) POMP_Begin(d) ;
arbitrary user code arbitrary user code
#pragma omp inst end(region_name) POMP_End(d) ;

AvtO ypnoiluedel 6TOV EVIOMIOUO onueimv ovpEOpnong tov mmyaiov Kmdka.
EmnAfov, T0 TpdTLUTO MPOTEIVEL OTL Ol HETAPPAOTEG mOL VAoToovv 70 POMP 6a
TPEMEL VA EVOPYNOTPOVOLY QUTOHATA OAEg TS opllopeveg amd TOV XpHoTN
CUVOPTAGELG UE TIG AVTIOTOIEG GUVOPTNHGEIS POMP_Begin (d) kat POMP_End(d).
Agite ™V mopdypa@o 5.5 Yo TEPICCOTEPES AEMTOUEPELEG CXETIKA HE TNV AUTOHAT
EVOPYNOTPWGT) TWV CUVAPTI|CEMV.

5.4 Evepyomoinon kai amevepyorroinon rou POMP

H noapakorovOnon g emidoong Oev eivar ypfioun o€ Oha 1o pépn €vog
npoypappatoc. Na peydAa mpoyphupota, €KTtd¢ amd TV ATOOYN OTNV €Tidoom
TOPAYETAL KOl KATAYIoUOG TANPOPOPIOV, KATL TOV SVCKOAEVEL TOV TPOYPAUUATIOT
otov evitomopd twv onueiov mov yperdfovrar Bertiotonoinor. I'V avtdv Tov Adyo to
npoétono POMP mpoteiver tperg tpdémovg yia v smpépovg 1| v kabohikn
QMEVEPYOTOINGT] TOL.

5.4.1 Odnyieg amevepyorroinong g mapakoAoudbnong

KdaBe ovvapmmon g BipAobijkng pomplib, 6tav kodeitar, katayplget 1a dedopéva
napakoAoVlnong g emidoong oe éva apyeio pe eméxraon .elg. Avté @uoika
emeéper TTOON NG €midoong kar avénon g kataypa@opevng mAnpogopiag. O
TpoypappaTIoTig umopei va gwdomomoetl v PAodikn vo oTopatiogl TpocwPvi
™V Kataypa@t) Sedo0pEvav GTO apyEio XPNOIHOTOIOVTAG TIG TAPAKAT® 01 Yies:

Odyyia s Avtictoym ocuvapmon tng <pomplib.h>
#ipragma omp inst on void POMP On() ;
#pragma omp inst off void POMP_Off ():;

59




"

Mo mv évapln xa tov teppoTiond g mapaxorovbnong kabopiloviar o1 edig
odnyieg:

Odnyia Avticroiym cvvaptnon g <pomplib.h>

#pragma omp inst init void POMP_Init();

#pragma omp inst finalize |void POMP_Finalize();

Ouwg dev anateitar and tov mpoypappaniotq v ypricyonoinod tovs, agod
napayoviar avTopata and Tov HETAPPACTH.

5.4.2 Odnyieg amevepyotmroinong tou POMP

Ze pepikd omueia 0 TPOYPOUHATIOTIG MROPED va Ypewoctel & anha va
AnEVEPYOMOM|CEL TRV Kataypa@n Oedopévowv mov xaver n pomplib, adld va
otapamoe teieing v rapaywyl POMP xddixa. Avtd pmopei va yiver pe Tig
napaxatw odnyies: -

Odnyia IMepyypagn
#pragma omp instrument O peragpactic rapdyet kwdixa POMP

#pragma omp noinstrument |O pcragpactig dev napayet kddika POMP

Ynapyouv duwg opiopéva onueia mov npéner va npooeyfovv and ™mv mhevpd oV
HETAPPUCTH KATA TNV VAOTOiINoTN aVTAV TV 0dnYwav, deite v mapaypago 5.5 na
MEPLOCOTEPEG AETTOUEPELES,

5.4.3 NMapdpuerpol amrevepyotroinong tov POMP

H napaywyn x@dixa POMP pnopei va apocappootei kat and v ypapupun evioimv,
HEG® TNG Tapapuetpov --pomp-disable=... tov petagpacti. Ov Tipég g
mapapiTpov umopei va eivar atomic, barrier, critical, for, master,
parallel, section, sections 1 single y@ TNV OREVEPYOMOINOT MG
napaxolovfnong twv avtictoywv odnywdv, region Y@ TG AEPIOYEG MOV
xaBopilovtar and tov xpHot kar sync ya mv kabohi) anevepyomoinon
napaywyig xd®diwa POMP.
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Y1ov OMPi dragoporomnBrikape Aiyo and to mpdtumo ya xpnotikovg Adyovs. Emedn
og ouviiOn xp1iom N Tapaywyn kddika rapakorovBnong dev ypeidlerar, anopddicaue
and mpoemihoyiic To POMP va gival azevepyomoiuévo kol y1a TNV EVEPYOROINGT| TOV
va divetal n mapdueTpog - -pomp-enable. o mapdderypa yia va evepyomounjcel
kamowog 10 POMP kot cuyypdveg va amevepyomoujoel TNV mapaxoAovOnon twv
neEPOYOV atomic Ba mpénel va dboel

ompicc filename.c --pomp-enable --pomp-disable=atomic

5.5 YAomoinon rou POMP

IMa mv vrootpitn TV TOPATAVEO HETACYNHOTIOUOV YPERCTNKE Vo TpocTedolv Ta
KatdAAnia tokens oTov AekTikd avoALT] KOU O QGVTIOTOL(OG XEWPIGUOG KOl Ot
npooBnkeg kddka otov cuvtakTikd avaivty. ‘Eva onueio mov ypiler oyxoriacpod
gival 1 KATAOKEL TOL TWapayOpevov KmMOKe o€ omnpeia  gvepyomoinong /
anevepyonoinong tov POMP. ‘Eva napddeypa:

#pragma omp parallel

{
statements... _
#pragma omp inst off X
#pragma atomic

atomic expression

®dvowd apol 1 odnyia #pragma omp inst off amEVEPYOMOLEL TNV EVOPYNOTPOCH,
dev Oo mapayfei kddwag mapakorovbnong g odnyiag #pragma atomic. To
npoPfAnua mapovoraletol katd to KAeiowwo ™G #pragma omp parallel, 6mov 7
gvopynotpwon eival anevepyomompuévn kot dev Ba émpene va- mopoyfel kddkog
noapaxoroddnone. ‘Etor dpwg Oa £peve «avoryt» 1 #pragma omp parallel, agov
nopakoiovBeitar n apyh g aAld oyt To T€hog ™G,

Mia Avon oto mpoéPAnpa eivar va kpateitan otoifo pe OAeg T 0dnyieg, koL av
EVOPYNOTPWOT NTAV EVEPYT KOTA TO GVOLYHA KATOLAG TOTE VA EVOPYNOTPOVETAL KL
70 T6h0g NG aKopa kay av tote eivar avevepyn. Mali pe mv otoifa BéPaia npénet va
QUAACOETOL KO TO «B&Oog» ka0 odnyiog Y va amopevyOei to e&ng npofinua: av
€xovpe 800 mapdrinieg odnyieg, KoL 1 EvoPYNOTP®OT Eivan Evepyn Katd 1o Gvorypa
™G TPATNG Ko KALIoTH Katd v devtepn, 1o1E Mpéner va E€povpe Ge mowa odnyia

61




A1)

avapépetat Mol «TEAOG» TG KGOe mapdiining mepopts. H vlomoinom miéov
Aappaver vroym g Oheg AVTEG TIC TEPTTMOGELS,

5.6 lNapadeiyua rapaxkoAoubnong ue ro POMP

Kotapyég va emonuavovpe 6t n vdomoinon ™mg Priobnxng napaxorovdnong dev
eivan pépog tov OMPi, apo¥ avtd mapdyer anAia 11§ xinoeis npog ™V Pifriodnxm. H
libpomp.a mov dwatiBerar pe to OMPi epgavifer anhd xdrow pnvopara omv
006vn, dev xataypager Tig thnpoopieg oe apyeio. [a va propéoer Aowdv xanorog
va napoxkolovBicel pe ypapikd tpémo my enidoon TV npoypappdtev tov Ba npénel
(BA. xat Zypa 5-1):

I. Na mpoun@evtefl ka1 va peraylwrricer mv PBifliodixn yxpdévov extédeong
EPILOG (Event Processing, Investigating and LOGging). H BifA108rxn avt
napéxetar pali pe tov myyafo xmddika tov gpyarciov KOJAK and toug
dnuiovpyodg tov POMP. To avrikeipevikd apyeio 1ibelg.omp.a Ba npéner
va petovopactel xar va avrikataotioer v PifAodnxn libpomp.a 10UV
OMPi. ‘Erot xaté mv extéheon tev mpoypappdtwv OpenMP Oa
dnuiovpyeitar avtdpata éva apyeio filename.elg.-pe g mAnpo@opisg
EKTEAEGNG TOV TPOYPANPATOG,

2. Xm ouvéxewa Ba mpémer va yiver PETATPOM) TOV TUMOV TOL APYEIOV MHE TG
nAnpogopisg extéreong and .elg oe .cube, ®OTE va UROPEL va EPPAVIOTEL pe 10
ypagixé nepifddiov amewdviong. H peratpomy yiveran pe 1o epyaleio
EXPERT 10 onoio eniong diatibetar pali pe 1o KOJAK.

: libelg.omp.a 1
[E »é —» ppi.out | ppi.clg
I ompicc l expert
ppi.cube
cube

Ipipe 5-1: Bijpara and v perayidrrion evég npoypépparog (ppi.c)
pExpr v ypagixiy avaraphaortact g exréleoii Tov
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3. Téhog Oa mpéner va eykaractadei, va PETAYAWTTIOTEL KAt vo EKTEAECTEL TO
ypapikod mepipdrrov anewéviong CUBE (CUBE Uniform Belravioral
Encoding, [SoWo004]), 1o omoio sivar éva yevikd epyadeio mapovciaong
HETPIK®OV €midoong Y mapdAinia npoypdpupata mov vrootnpilet MPI
[MPI94] ka1 OpenMP epappoyés. H eykatdotacn tov mpoimobérer v
Orapén tov makétov wxWidgets xat libxmil2.

Yav mapaderypa profiling emAéEape pia epappoyn vmoroyiopod tov apibpod =«
(ITivaxag 5-3). Ta va emdei&ovpe Vv dvvatdémra mapakorovOnomng meproydV
opiopévav and tov ypniotn arrd kat ta avevepyd (idle) vijpata mpocBicape otov
K®dwka v mepoy sleeping, katd v omoia poévo to vijpa agéving OBewpeital
gvepyo (na 2 devteporenta).

To npdypappa extedéomke pe 1€ooepa vipata o€ 1oaplBpovg enetepyactéc. Onwg
mapatpovpe omv Ewoéva 5-1 ta vipata epyalérav ye 193 abpootika
SevtepOAenta, oTO OMOiM TPOGPETPATAL KAl O avevepydg xpovoc. duocikd o
TPayUaTIKOg xpovog ekTéleong elval o péyotog and ta vijuata (4.8 devtepdiental),
tov onoio Ba pmopovoape va mapaxorovBicovue and v mepoyn Locations g
idag ewdvag av emiéyope v cuvdpmon main oty zmepoy Call Tree. I'evika
dniadn emAfyovrag kamowov kopPo PALmovpe Tov GuVOAKSO TOL QPOpTO OtaV Eivar
«KALIGTOG» Kal TOV AMOKAEISTIKO Tov QOpTO (YWPiG TOVG VIOKGUPOUS) dTav eivar
«avoytéc». Awadéyoviac Aowtév 1o !$omp for amé to Call Tree BAémovpe oto

#ipragma omp parallel
{
#pragma omp for reduction(+: pi) private(local)
for (i = 0; i < N; i++) {
local = (i + 0.5)*w;
pi += 4.0/(1.0 + local*local);
}
#ipragma omp master
{
printf("pi is %1.201f\n", pi*w);
#pragma omp inst begin(sleeping)
sleep(2);
#pragma omp inst end(sleeping)
} k)

IMivaxag 5-3: Ipéypappua vroloyispot Tov x
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CUBE: ppl.cube

File Vieu Help
iPerf ornance Hetrics J Call Tree ] l.ocoti_o;u;m-‘_— l
rm “Y1s.3 Toral & 0.0 nein = [ 0.0 Generic
i i @ [ 0.0 1tonp parellel Voo O 0.0 stlentis
; [ <0 = [0 0.0 Process 0
O 1.6 1tonp ibarrier 01.8 Thread 0

8.0 18onp mester 2.5 hreod 1
: 0 2.8 Thread 2
0 2.5 hread 3

Tuvohikd
«afporoTixd»
devtepdrenta

To for yperaocmmxe
9.7+1.6
devtepddenta

®dpror Tov for
avd vijpa yopis
10 barnier

« . ;
Fﬂli’ﬂlﬂllﬂllllﬂﬁ!ﬂ!ir‘.i?”' B ' 4 mmmm

9,66 o . 19.31 | :
]

Ewoéva 5-1: [TapaxorotBnen mkrodv xar xadaodv yoévov
Locations Tqv mpaypaniki pyacia voAoyIGHOU TOL &t ov éxave to kabéva and ta
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barrier. IIpayparn, av emiégovpe 1o barrier oto Performance Metrics xai oto Call
Tree, @aivetar omv Eiwéva 5-2 6t 10 vijpa agéviyg nepipeve 1 ohdxinpo :
devtepoiento oto barrier. O ypriomg Ba mpénet va okeptel 6T icwg va neETOYAIVE

2y A

X CURE pul sube -'0 X :
File View Help 3
iLPer(‘omnce Hetrics J,c«u Tree J‘:Locoum
@ [ 0.0 Total ;'@ O 0.0 nain * & [ 0.0 Generic |
= O 11.7 Execution ¢ @ [O0.0 1%onp porallel = {3 0,0 atlantis '
@ [ o.0 onp | @ [J 0.0 I$onp for ' 3 [J 0.0 Process 0
) 0 0.0 Flush f BN err for | 2 1.0 Thread 0
[ 0.0 Fork _ - ~ Od 0.0 [$onp naster ) H 0.3 Thread 1
: & [ 0.0 Synchil Source code viewer i 01 0.0 Thread 2
; (1.6 Bal 0.3 Thread 3
| 1 0.0 Lod Module nane: ppi.c
i

O 6.0 Idle Thre{ Line nunber: linc# undefined, callee is
M6oo nmepipeve xade

[ " agne vrp Lkl vogstnoaN s

- — - vijpa oto barrier;
pi =03
Moy BP{GKGI“‘ o fpragna onp parallel \_Ka\brepa guided:
| vrovooupevo barrier | | € ’ for reduction(s: pi) private(local) | |
, . pragna onp for reduction(e¢: pi) private
{\__oTov xddixa; | for (1 =03 4 < N3 dee) €
Fﬁlll \ ! local = (4 + o.s»lmx Lelocal} |
i e gy P /L0 Tocalelocelds | o
fpragna onp naster ! 19.31
fra | t .
printf("pi is X1.201f\n", pisw)s

Ewxéva 5-2: ®6prog t1g vrovoovpévig barrier kar 0éon otov mnyaio kddika




X CUBE Pl siby - 0 X

[ File View Help ~ i
IPerfornance tetrics ||cord Tree J[Lmuom . |
i
@& O 0.0 Total |ElU0.0ndn ‘E)D0.0Gemlc
= 3 11.7 Execution ® [0 0.0 1sonp parallel & [0 0.0 atlentis
@ 0O o.0 onP 2 O 0.0 13omp for l ® [ 0.0 Process 0
0 0.0 Flush {3 0.0 1sonp ibarrier | 0 0.0 Thread ©
0O 0.0 Fork 2 [ 0.0 1Sonp naster ! 0 2.0 Theead 1
@ O 0.0 Sunchronization (m] : 0 2.0 Throod 2
O 1.6 Barrier : Tepioy ; £ 2.0 Threod 3
3 0.0 Lock Conpetition opild anb
(] PILOKEV
TOV YPNoOM

Description: Unused CPU reservation tine during single-threaded execution

O avevepybg xpbévog 1 Yﬂeotwawﬁ i
TOV Vpdtov va perpucig «Idle
ehanoctonoieital O Threads» >

A

Ewéva 5-3: Avevepyd vijpata xan neproyts opiibpeveg anéd tov ypfiotn

kaAvtepn eniboon av npbdodete v @phon guided omyv odnyia for, doTE va yivel
KaADTEPOG KATAUEPIGUAG POPTOV.

Téhog, umopovpe va mapatnpicovpe Tov Ypdvo 7oV Ta VAMaTa fHTaV avevepyd,
entiéyovtag Idle Threads and to Performance Metrics (Ewéva 5-3). Xto Call Tree
BAémovpe ™v opwldpevn ambd v ypriot neplox sleeping, kat oto Locations 6t
pévo to vipa agéving epyaldtav xath v gepoxn sleeping, evéd ta vréhoura omhd
nepipevav yua 2 devtepdienta.

)
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KegpdAaio 6

2UMTTEPpACHATA

Zmyv gpyacia avty acyoAndixape pe Bépata vhomoinong evég peta@pactiy ™G
yhdooag C, o omoiog vmoompiler mig mpodaypagéc OpenaMP yia map@Anio
TPOYPAUUATIONS KOG UVITUNG.

Ze onpavtikd wocootd N apyw vAomoinon tov OMPi dev 81€0ete Aemtopepny
oyohacud/texunpioomn. To tpdTo uEANua pag Aowmdv frav o oxoiacuds Tov kadixa
ue Paon 1o oTVA mov ypnowonoei 10 mpdypappa doxygen ya TV mapaywyn
avtopamg tekunpioons. Zm cvvéxeia pehetifnkav dapopa maxéra vparwv énwg
ta POSIX xar Solaris threads xaiv amopovabnke n apoypappationky demaeh
YEPIGHOD VIUATOV OV  XPNOHOTOOVGE O pETaPpacTils oty Pipriodixm
othread.h, evo éyive kar vAOTOINON ™S Yia Ta TpoavaPepBévia makéta. Axdun,
diepevvinkav ta dYo yYvwotdtepa mpwTOKOAAM TapakorollBnong g emidoong
TPOYPAupaT@OV IOV £xouvv mpotabei yia To OpenMP xat éywve mapaywyh kddika ya
éva and avtd, to POMP.

Zta mhaicia ¢ epyaciag ywvav xar apketég alyopibuikég Peitivoeig, dnwg N
npocONKn Aoy Y aviyvevon kal a@aipect TOV REPITTAV onueiov @payng, 1
Katackev] aiyopiBuov yia v odnyic ordered ywpic v yprion condition
variables, 1 xpnowonoinon TOV EUPOAEVUEVOV KAEWBAPIOV MOV TPOCPEPOVV TA
pthreads kot 1 dfjAwon TV cuvapTioEWV XEPIoHOV TV barriers wg weak symbols
Y va pmopei e0koia o ypriotng va doxiualer dikovg Tov aryopiBuovg. Térog, Eyvav
Suapopeg BEATIOTONOMGELG AvAAOYQ HE TNV APYITEKTOVIKY) TOV CLCTIHATOG, ONMG Yia
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napdderypa n viomoinon g odnyiag £lush kat g cuVAPTNONG omp_get wtime,
ev@ TpomontomBnke o k@dikag dote va Aapupavet vdyn tov ™MV AavBdvovoa puvipn
TOV GUGTIHPATOG, .

Olkeg o1 mapandve alhayéc NTav EVEPYETIKEG YO TIG EMOOCEG TV TAPAYOUEVOV
npoypappdtev, avEavoviag v tayvmra extéAeong péxpr kar 20% oc opiopéveg
NEPWTAOCELG.

6.1 MeAAovrikéC Kareu@uvoeIS

Mia onupavnikn éAetyn tov OMPi eivan 1 dapén evdidpeong avanapdotacng Tov
KAJKO LETE TNV GUVTOKTIKY aVAALGY. AvTH T GTIyuR| TO apyeio parser.y mepiéxet
nepimov 5000 ypappég kddika ol omoieg TAVTOXPOVA KAVOLV KAl TNV GUVTOKTIKN
avaAlvon aAAG Kol TNV UETATPONN TOL KMOIKA OF 1603UVAUO 7OV XPTCIUOTOLEL
vijpata. ‘Etor o1 510pBdcelg, Tpomonomoelg kat o1 TpocHikeg VEMV AEITOVPYIOV givan
gEapeTikd eminov, eved amautel yvdoewg Bison/Flex. Oa fjtav mo e0kolo 6& Kamolov
va £pBet oe emagn ko va BeAtiwoel to OMPi av to parser.y €ixe cav amOKAEIGTIKT
gvBivn ™V peTatpom TOL KMAIKA O GUVTOKTIKG dévrpa Kat £va Eexwplotd apyeio
kodika avordpPave ™v maparinromoinon. EEdAlov n tpéyovca Aoyikh Tov
CUVTOKTIKOD avoAvTh dev emTpémel peydieg avaiioelg Kat PEATICTOTOMOELS, APOD O
xodikag mapdyetar ancvbeiag pe to TPOTO MEPaCHA XWPIG va divetar i duvatdTnTa
npoPAeYN 1| petafolrfig onueiwv Tov Exovv /N nEpdoel.

Axoun, 6a mpémer va viomonBovv Kol OpIGUEVA TTPOALPETIKA YAPUKTNPIOTIKA TOV
OpenMP, 6nwg eppoievpévog Tapariniiopds, Suvapuikn Tpocapuoyn Tov aptduod
TV VI|HATOV OV EKTEAOVV TIG TAPAAANALS TEPLOYES KAl KGO EAMTT] OTUEIR OTTWG
N vrootpign eEwtepikdv threadprivate petafintdv. Eriong kald 6a firav va
diepevvnOei €vag amodoTKOTEPOG TPOMOG Y TNV NPOCTEANCT GE KOIVOYPNOTES
TomIKES petafAntés mponmyoduevwv emmédwv, WOV QLT TN OTYUR YiveTar pEc®
dEIKTAV. '

Mia evalhoxtikh Tpoontikty eivan va Eg@iryovpe tedeing amd 100G TEPLOPICUODVE TWV
source tO SoUrce HETOQPAUCTAOV KAl VA OTPUPOVUE GTNV UETATPOTY] UETAYAWITIOTOV
avoytov K®MdOwKa, Kar cuykekppéva tov gec. O gee avamapiotd tov Kddika o€
evdiapeco eninedo (LeTd TV GUVTOKTIKY aVAALOT)) pe TA gCc-trees, Kal GE TEAEVTaiES
exdooelg pe ta ssa-trkes. Ot duvatdieg avadounong Tov KOdika Kar 0dNyLdV Tpog
Tov assembler mov MPOCPEPOVTAL O AVTO TO EMinedo €ival KATA TOAD HEYOADTEPES
OTO0GdNOTE PETAPPACTG TrYaiov KddiKa, 660 amodoTiKh Kt av sivatl.
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Téhog, éva Oépa mov Oa mpémer va Sepevvndel agopd oy dvvarémria npo-
ypappaTicpod clusters vroAoyiotd@v ue faon o povidho kowvilg uvijung, péow evig
gmnédov Aoyispikod 10 onoio Ba eEopoudver v ko puviun (software DSM).
"Exovv 187 yiver xroieg npoonabeieg extédeong npoypapudrwv OpenMP ot clusters

~ [HLCZO00] xpnowonowbvtag evdidpeco Aoywouiké 10 onofo vrootnpiler didpopa
"

povtéda cvvong. Ta cvompata avtd sivon xvpiog page-based xar Bacilovrar ota
cpdAipata oehidag Tov VAIKOY Y@ TNV VAOROINGCT) ™G KATAVERTHEVNIG KOWVIIG UVIuNG,
av xai &govv mpotabel kal aviikeypevootpagig npooeyyiceg or onoieg £xouv cav

paon tig petaPintés kan o g oeAiBeg ™G uvijung, kat enopéveog dev anarrodv mv
avéoyn vrooTipiEn Tov VAIKOD. '

Lo B
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Napaprnua A

Odnyieg eykaraoTaong Kai xpRong

EykatrGoeraocn km npocappoyr} rov OMPi .
INa mv eyxatéotaon tov OMPi 10 TpdTo Pripa givar n Afym g tekevtaiag éxdoong
(ompi-0.8.2.tar.gz) and v 1otoceida http://www.cs.uoi.gr/~ompi. H gyxatactao
0V Elval apkeTd amAn kat pmopei va yivel pe Tig Tapaxate KAacOIKEG EVIOALC:

1. gunzip ompi-0.8.2.tar.gz (amoovumnieon tov apyeiov ompi-0.8.2.tar)

2. tar xvf ompi-0.8.2.tar (eEayo 1oV tepreyopévev tov ompi-0.8.2.tar)
3. cd ompi-0.8.2

4. ./configure (pvBuion avéroya pe To cHGTNHA)

5. make (petayhdrTion)

6. make install (eyxaraotaon)

Av 0élovpue va gykatacticovpe 10 OMPi oe xanoov katGAoyo Sta@opetikéd Tov
npoemAgypévov 161e Oa mpénet va adlddEovpe to Prua 4:
4. ./configure --prefix=<katdloyog eyxataotacng>

Av mpotdpe va xpnowwonomcovpue ta Solaris threads avti tov apoeniieypévaov
POSIX threads 8a npénel va ddcovpue TV mapduetpo
4. ./configure --enable-solaristhreads

T

Mia dAAn emhoym Tov configure eivat
4. ./configure --enable-debug

VA Tin e s s ARtk s L m R 47
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n onoia gpgavifel ddpopa eomtepikd unvopata tov OMPi katéd v perayAdTTion
TPOYPAUHATOV., ~

Qo npéner BéPara va mpootEovpe MOTE 0 KaTaAoyog eykatdctaong tov OMPi va
Bpiokerar oo PATH tov cvompatog.

Eyxataotaon Tov epyaleiov profiling

H Bihobnxn mapakorovBnong g anddoong dev eival uépog tov OMPi, agod avtd
anid mapdyel TG kAjoeis mpog v Pprodxm. I'a v eykataotact g 6o mpénet
Katapyds va yiver Ayn tov gpyaieiov KOJAK 2.x and mv dievBuvon http://www.fz-

juelich.de/zam/kojak. H petaylwrtnion tov EXPERT, tov Bonbnuatog petatpomig
Tov dedopévov mapakoAovBnong oe katdAinio format, amoitei 10 ako6AovBo
Aoyiopko:

o wxWidgets (http://www.wxwidgets.org)

e libxml2 (http://www.xmlsoft.org) A
Aol yivouv ot amopaityteg puvBpicelg, petaylotticelg ko eykatactacelg Oa

dnuovpyndei n Ppiodnkm libelg.omp.a. To apysio avtd Ba mpéner va aviiypagsi
nave and to libpomp.a tov OMPi. H BifAo01kn libpomp.a mov napéyetan pali pe 1o
OMPi anhd epgaviler dSuyvootikd punvopota, eved n libelg.omp.a kotaypager Tig
TANpOYopieg oto apyeio <dvopa exteréoov.elg>.

Na v ypagwt avarapactacn ﬁg emidoong ™G eKTEAEOTC TV TPOYPOUNATOV
(profiling) eivan amapaitnto 10 Aoyiopiké CUBE, 10 onoio punopei va Anedei and v
otoceAida http://icl.cs.utk.edu/kojak/cube.

Extéleon tov OMPi

To OMPi exteleitan pe TV VIO
ompicc [ompi parameters] [compiler parameters] [filenames]

Xpnowponoteitar 0 mPOEMAEYUEVOG HETAYADTTIOTAG TOV GUOTHMATOS, EMOUEVAG Ol
[compiler parameters] egaptdvial and avtév. O maplpepol Tov vrootnpilet
10 OMPi givau:
e -k: dwmipnon tev evdiduecnv apxeiov mov Snuovpyodvial Katd TV
KOTAGKEDT TOV AVTIGTOOL TOAVVIUATIKOD TPOYPAUHATOG
e --enable-pomp: evepyomoinon tov profiling. Amd mpoemhoyng eivar
QaveVEPYO 8na§§{1 emPBpadivel TNV EKTEAEOT TV TPOYPAUUATOV
o --disable-ﬁomp:atomic | barrier | critical | for | master

| parallel | region | section | sections
| single | sync
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Anevepyonoel v napuxolovdnon xérowwv and 1 odnyieg tov OpenMP,
ovppuva pe g podiaypapés tov POMP (rapaypagog 5.4).

Extéleon tav epyareiov profiling

r  Av xamoo npdypappa HETAYAMTNGTEL HE TNV TAPAUETPO - -pomp-enable, Katd v

extéheon) Tov Ba dnpovpyndei éva apyeio <dvopa exteréoipov.elg> ue ta Sedopéva
tov profiling. v cvvéyea Ba npénet va eXTEAEGTOUV Ot TapaKATW EVIOALG:

* expert filename.elg: uetatpomnt) Tov apyeiov o .cube format

e cube filename.cube: Gvorypa Tov Ypaguov epyaleiov profiling cube

AvartvEn Tov OMPI

O mpoypappatniopdés tov OMPi pmopel va dwevkohvvlel pe mv ypiom Tov
orokAnpwpévov mepiBddioviog avamtvEng kdevelop (http:/www.kdevelop.org).
Mali pe tov amyaio x@dixa tov OMPi mapéyovrar ta avaioya project apyeia
OMPi .kdevelop ka1 OMPi.kdevelop.filelist. H cuyypagn xddika, n petayhornon, n
gykat@otaon aAld xar n dnuiovpyia tov Swavepduevov cuvpmiecpévov apyeiov
umopovv va yivouv péca and to kdevelop. .- ’

O cyoliacuds Tov kddIKa YiveTar £161 MGTE V& uropolv avtdpata va dnpoupynoiv
apyeio texunpinong tov OMPI ue 1o npdypappa doxygen (http://www.dogygen.org).
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ompi-0.8.2/configure.in

00001
00002
00003
00004
00005
00006
00007
00008

dnl OMPi OpenMP Compiler
dnl Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas
dnl Alkis Georgopoulos

dnl

dnl This file is part of OMP{.

anl

dnl OMPi is free software; you can redistribute it and/or modify

0000%fdnl it under the terms of the GNU General Public License as published by

00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073

76

dnl the Free Software Foundation; either version 2 of the License, or
dnl {at your option} any later version.
dnl

dnl OMPi is distributed in the hope that it will be useful,

dnl but WITHOUT ANY WARRANTY; without even the implied warranty of
dnl MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
dnl GNU General Public License fcr more details.

dnl You should have received a copy of the GNU General Public License
dnl along with OMPi; if not, write to the Free Software
dnl Foundation, Inc., S9 Temple Place, Suite 330, Boston, MA 02111-1307 USA

dnl This file must be processed by autoconf
dnl Configure.in file for OMPi

dnl AC_PREREQ(2.5)
AC_INIT (ompi/ompicc.c)
AM_CONPIG_HEADER (ompi/config.h)

PACKAGE="ompi ®
VERSION="0.8.2"
AM_INIT_AUTOMAKE ($PACKAGE, $VERSION) -

dnl Standard stuff
AC_PROG_CC
AC_LANG_C
AC_ISC_POSIX
AC_PROG_MAKE_SET
AC_PROG_RANLIB
AC_PROG_YACC
AM_PROG_LEX ..
dnl Check for functions (will generate approrpiate #defines)
AC_HEADER_STDC

dnl Give a debugging option
AC_ARG_ENABLE (debug, [ --enable-debug turn on debugging {(default is no)],
if eval "test xS$enable_debug = xyes®; then
DEBUGFLAG="-g"

fi, DEBUGFLAGe"")

dnl Give an option to select Solaris threads
AC_ARG_ENABLE (
(solaristhreads),
{ --enable-solaristhreads use Solaris threads instead of pthreads (default is no)],
[ case "${enableval}" in
yes) solaristhreads=true
DEFINETHREADLIBe«* -DSOLARISTHREADS" ;; .
no) solaristhreads=false
DEFINETHREADLIB="" ;;
*)  AC_MSG_ERROR(([bad value ${enableval} for --enable-solaristhreads))
esac],
{solaristhreads=false
DEFINETHREADLIB=""])
AM_CONDITIONAL (SOLARISTHREADS, test x$solaristhreads = xtrue)

-
-

dnl The following variables should be substituted in Makefile.in
AC_SUBST (VERSION)

AC_SUBST ( PACKAGE)

AC_SUBST (DEBUGFLAG)

AC_SUBST (DEFINETHREADLIB)

#AM_CONDITIONAL (OS_IRIX, test x“uname™ = XIRIX64)

* Error! Style not defined.
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00074

00075 dnl Finally, output the makefiles

00076 AC_OUTPUT (Makefile 1ib/Makefile ompi/NMakefile pomp/Makefile) -
ompi-0.8.2/Makefile.am .
00001 #

00002 OMP{ OpenMP Compilex

00003 ¥ Copyright 2001-2003 Vaseilios V., Dimakopoulos, Eliam Leontisdis, Georye Taouman,

00004 # Alkis Georgopoulos

00005 #

00006 « This file is part of OMP{i.

00007 #

00000 # OMP{ ir free moftware; you can redistribute {t and/or modity

00009 # it under the terms of the GNU General Public License ar published by

00010 the Free Software Foundation; either version 2 of the Liceuse, or

00011 # (at your option) any later version.

00012 #

00013 # OMPi is distributed in the hope that it will be useful,

00024 ¥ but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 # MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPORE. Haee the

00016 # GNU General Public Licenae for more detaila,

00017 # J
00018 # You should have received a copy of the GNU General Public Litense \
00019 # along with OMPi; if not, write to the Free 8oftware "
00020 4 Foundation, Inc., %9 Temple Place, Suite 330, Bouston, MA 021111307 UBA

00021 W

00022 ##  This file must be processed by automake

00023 . .
00024 AUTOMAKE_OPTIONS = gnu
00025 SUBDIRS « ompi 1ib pomp
00026 EXTRA_DIST = BUGS OMPi.kdevelop OMPi.kdevelop.filelist Doxyfile

ompi-0.8.2/lib/generic_othread.c

00001 /+

00002  OMPL{ OpenMP Compiler

00003  Copyright 2001-2004 vassilios V, Dimakopoulos, Eliae Leontiadis, George Txoumas,
00004 Alkis Georgopoulos.

00005 .

00006 This file ie part of OMP{,

00007 .

00008 OMPi is free software; you can redistribute it and/or modify "
00009 it under the terms of the GNU General Public License ae published by .

00010 the Free Software Foundation; either version 2 of the Licenee, or
00011 (at your option) any later version.

00012

00013 OMPi is distributed in the hope that it will be useful,

00014  but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOBE. Oee the

00016 GNU General Public License for morae details,

00017

00018 You should have raceived a copy of the GNU General Public License
00019 along with OMP4i; if not, write to the Pree Software

00020 /Foundntion, Inc., %9 Temple Place, Buite 330, Boston, MA 02111-1307 USA
00021 * '

00022
00023 /+) \file generic_othread.c
goo:A y \brief The wrapper function implementations for POSIX threads.
0025 «
00026
00027 #include <othresd . h» .
00028 #include <pthread.h»
00029

00030 /** Create Thread.

00031 The othread_create() function creates a thread with the specified attributes and runs the C
00032 function start_routine in the thread with the single pointer argument specified. ‘fhe new thread
00033 may, but does not always /‘pegin running before othread_creste() returns. 1f othread_oreate()
00034 completes successfully, tﬁo Othread handle is stored in the vontents of the locatien refarred to
00035 by thread. Returns 0 if successful,

00036 */

00037 int othread_create(

00038 othread_t *thread, /**< (Out) Othread handle to the oreated thread */
00039 const othread_attr_t *attr, /**e (In) The thread attributes object containing the attributes to
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00040 be associated with the newly created thread. If NULL, the default thread attributes are used. */
00041 void *(e¢start_routine) (void *),/*¢< (In) The function to be run as the new threads start routine */
00042 void varg) /**< (In) An address for the argument for the threads start routine */
00043 {

00044 rrturn pthread_create(thread, attr, start_routine, arg):

00045 }

00046

00047 /+** Compare Two Threads.

00048
00049
00050

The othread_equal() function compares two Othread handles for equality.
Returns 1 if the Othread handles refer to the same thread, 0 otherwise.

*/

0005%fint othread_equal(

00052
00053

othread_t ti, /**< (In) Othread handle for thread 1 ¢/
othread_t t2) /**< (In) Othread handle for thread 2 */

00054 {

00055

return pthread_equal(tl, t2);

00056 }

00057
00058
00059
00060

/** Get Thread Local Storage Value by Key.
The othread_getspecific() function retrieves the thread local storage value associated with the
key. othread_getspecific() may be called from a data destructor. The thread local storage value is

00061 a variable of type void * that is local to a thread, but global to all of the tunctions called
00062 within that thread. It is accessed via the key. Returns NULL if key out of range.

00063 */

00064 void *othread_getspecific(

00065 othread_key_t key) /**< {In) The thread local storage key returned from othread key_create{) */
00066 {

00067 return pthread_getspecific(key);

00068 }

00069

00070 /** Create Thread Local Storage Xey.

00071
00072
00073
00074
00075
00076

The othread key_create() function creates a thread local storage key for the process and associates
the destructor function with that key. After a key is created, that key can be used to set and get
per-thread data pointer. When othread_key create() completes, the value associated with the newly

created key is NULL. Returns 0 if successful. .-
*/
int othread_key_create(

00077 othread key_t *key,/**<(Out) The address of the variable to contain the thread local storage key ¢/
00078 void (*destructor) (void ¢)) /**< (In) The address of the function to act as a destructor for */
00079 { /* this thread local storage key */
00080 return pthread key create(key, destructor);

00081 }

00082

00083 /*+ Get othread Handle.

00084 The othread_self () func¢tion returns the Othread handle of the calling thread. The othread_self ()
00085 function does NOT return the integral thread of the calling thread. You must use

00086

othread_getthreadid_np() to return an integral identifier for the thread.

00087 */

00088 othread_t othread_self (void)

00089 {

00090 return pthread_self();

00091 }

00092

00093 /*+ Set Process Concurrency Level.

00094 The othread_setconcurrency() function sets the current concurrency level for the process.
00095 A concurrency value of zero indicates that the threads implementation chooses the concurrency

00096
00097
00098
00099
00100
00101

level that best suits the application. A concurrency level greater than zero indicates that the
application wants to inform the system of its desired concurrency level.

Returns 0 if successful.

*/

int othread_setconcurrency( .

int concurrency) /**< (In) The new concurrency level for the process */

00102 {

00103

return pthread_setconcurrency {concurrency) ;

00104 }

00105
00106
00107
00108
00109
00110
00111
ooi12

/** Set Thread Local Storage by Key.

The othread_setspecific() function sets the thread local storage value associated with a key. The
othread_setspecific{) function may be called from within a data destructor.

*/

int othread_setspecific(
othread_key_t key, /**< (In) The thread local storage key returned from othread_key create{). */
const void *value) /**< (In) The pointer to store at the key location for the calling thread. */

00113 {

00114

rveturn pthread_setspecific(key, value);

00115 )

00116

78
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00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00123
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149

/J* SINELE LOCKS %/

IO‘
The othread init_ lock functiom imitializes the simple lock associated with the pl.r\mt&t lock for
use in subseguent calls. -

*/
int othread init_lock( .
othread lock_t *lock) /**< (In} The address of the variable to contain a lock object. */
{

rezurz pthread satex init (&lock->mutex, MUILL);
}

/ot
The othread destroy lock function ensures that the pointed to lock variable lock is uminitialized.
*
/
int othread destroy_lock(
othread lock t *lock} /**< (In) Address of the lock to be destroyed */
{
rezvrn pthread mtex destroy(&lock->matex) ;
}

/.t
The othread set_lock functiom blocks the thread executing the functiocn until the specified lock is
available and then sets the lock. A simple lock is available if it is unlocked.

*/
int othread set lock( . t
othread lock t *lock) /**< (In) The address of the lock to s& */
{

rezurn pthread mutex lock{&lock->mmtex]);
} : N

/”
The othread umset_ lock function provide the means of releasing ownership of a siwmple lock.

00150 +/

00151 int othread umset_lock(

00152 othread_lock_t *lock) /**< (In) Address of the lock to unset ¢/
00153 {

00154 retirr pthread wmutex_unlock (&lock->mutex);

00155 }

00156

00157 /=* .

00158 The othread_test_lock function attempts to set a lock but does not block execution of the thread.
00159 Returns a nonzero value if the lock is Successfully set; otherwise, it returns zero.

00160 */

00161 int othread test_lock( - -

00162 {ot.hxead_lock_t *lock) /**< (In) Address of the lock to sets */
00163 -
00164 c-eturr pthread mutex trylock{&lock->mutex);

00165 }

00166

00167 /* NESTED LOCKS*/

00168 #ifndef PTHREAD MUTEX_RECURSIVE

00169 #define PTHREAD MUTEX_RECURSIVE PTHREAD MUTEX_ RECURSIVE NP /* Linux */
00170 €endif

00171

00172 /[=+

00173 The othread init_nest_lock function initializes the nested lock associated with the parameter lock
00174 for use in subsequent calls.

00175 */ )

00176 int othread_init_nest_lock( )

00177 (othread_nest_lock_t *lock) /**< (In) The address of the variable to contain a nested lock */
00178

00179  static pthread mutexattr_t recursive_attr;

00180 static int firstCall = 1;

00181 .
00182 :f (firstCall) {

00183 firstCall = 0;

00184 pthread_mutexattr_init (&recursive_attr); /* TODO: check results and halt on error %/
00185 pthread smutexattr_settype (srecursive_attr, PTHREAD_ MUTEX_RECURSIVE) ;

00186

00187  return pthread mutex_in{fi(slock->mutex, &recursive_attr);

ooies } ’

00189

00180 /+*

00191 The othread destroy_nest_lock function ensures that the pointed to lock variable lock is

00192
00193

uninitialized.
*/
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00194 int othread_destroy_nest_lock( -

00195 othread_nest_lock_t *lock) /**< (In) Address of the lock to be destroyed +/
00196 {

00197 return pthread mutex_destroy(&lock->mutex);

00198 }

00199

00200 /**

00201 The othread_set_nest_lock function blocks the thread executing the function until the specified
00202 lock is available and then sets the lock. A nestable lock is available if it is unlocked or if it
00203 .is already owned by the thread executing the function.

00204 */

0020%4 Int othread_set_nest_lock(

00206 othread_nest_lock_t *lock) /**< (In) The address of the lock to set */
00207 {

00208 return pthread mutex_lock (&lock->mutex);

00209 }

00210

00211 /*+

00212 The othread_unset_nest_lock function provide the means of releasing ownership of a nestable lock.
00213 +/

00214 int othread_unset_nest_lock(

00215 {othread_nest_lock_; *lock) /**< (In) AMddress of the lock to unget */
00216

00217 return pthread_mutex_unlock{&lock->mutex) ;

00218 )

00218

00220 /**

00221 The othread_test_nest_lock function attempts to set a lock but does not block execution of the

00222

thread. Returns the new nesting count if the lock is successfully set; otherwise, it returns zero.

00223 +/

00224 int othread_test_nest_lock(

00225 {othread_nest_lock_t *lock) /%*< (In) Address of the lock to set */
00226

00227 return pthread_mutex_trylock (&lock->mutex); .

00228 } .

00229 .

00230 /* SPIN LOCKS v/

00231

00232 [+

00233

The othread_init_spin_lock function initializes the spin lock associated with the parameter lock

00234 for use in subsequent calls.

00235 *+/

00236 int othread_init_spin_lock(

00237 {othread_spin_lock_t *lock) /**< (In) The address of the variable to contain a spin lock */
00238 .- o

00239 #ifdef PTHREAD_MUTEX_SPINBLOCK_NP /* e.g. IRIX */
00240 #warning "OMPi INFO: Using PTHREAD_MUTEX_SPINBLOCK_NP for spin locks...”

00241  static pthread_mutexattxr_t spinblock_attr;

00242 static int firstCall = 1;

00243

00244  if (firstCall) {

00245 firstCall = 0;

00246 pthread_mutexattr_init (&spinblock_attr); /* TODO: check results and halt on error */
00247 pthread_mutexattr_settype (&spinblock_attr, PTHREAD_MUTEX_SPINBLOCK_NP);

00248

00249 recurn pthread_mutex_init (&lock-smutex, &spinblock_attr);

00250 #Helse

00251  return pthread_mutex_init (&lock->mutex, NULL);

00252 #endif

00253 }

00254 .

00255 /*+

00256
00257
00258
00259
00260
00261
00262
00263
00264
00265
00266
00267
00268
00269
00270

80

The othread_destroy_spin_lock function ensures that the pointed to lock variable lock is
uninitialized.

*/

int othread_destroy_spin_lock{

othread_spin_lock_t *lock) /**< (In) Address of the lock to be destroyed */
{

return pthread_mutex_destroy{&lock->mutex) ;

}

/tt
The othread_set_spin_lock function blocks the thread executing the function until the specified
lock is available and then sets the lock. A spin lock is available if it is unlocked.

*/
int othread_set_spin_lock(
othread_spin_lock_t *lock) /**< (In) The address of the lock to set */
P
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00271 {

00272 return pthread_mutex_lock(&lock->mutex) ;

00273 } -

00274

00275 [w+ -

00276 The othread_unset_spin_lock function provide the means of releasing ownership of a spin lock.

00277 / .
00278 int othread_unset_spin_lock(

00279 othread_spin_lock_t *lock) /**< (In) Address of the lock to unset */
00280 {

00281 return pthread_mutex_unlock {&lock-s>mutex) ;

00282 }

00283

00284 /[**

00285 The othread_test_spin_lock function attempts to set a lock but does not block execution of the
00286 thread. Returns a nonzero value if the lock is successfully set; otherwise, it returns zero.

00287 */

00288 int othread_test_spin lock(

00289 othread_spin_lock_t *lock) /**< (In) Address of the lock to set */
00290 {

00291 ) return pthread mutex_trylock(&lock->mutex) ;

00292

ompi-0.8.2/lib/generic_othread_types.h

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
ooo1s
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00C38
000389
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050

/* ®

OMPi OpenMP Compiler

Copyright 2001-2004 Vassilios V. Dlmakopoulos, Elias Leontiadis, George Tzoumas,

Alkis Georgopoulos. . -

This file is part of OMPi.
T“OMPi is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by

the Pree Software Foundation; either version 2 of the License, or

(at your option) any later version.

OMPi is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with OMPi; if not, write to the Pree Software

Poundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA s
t/ -
/*! \file generic_othread_types.h

\brief Thread types. Implementation for the generic pthread library.
*/

#ifndef _ GENERIC__OTHREAD TYPES H_ _
#define __GENERIC__OTHREAD TYPES H__

#include <pthread.h>
#define OTHREAD_LOCK_INITIALIZER {PTHREAD_MUTEX_ INITIALIZER)

typedef pthread t othread_t;
typedef pthread_attr_t othread_attr_t;
typedef pthread key_t othread_key_t;

/** othread_mutex_t is equivelant to pthread mutex_t, except for its size. It is declared as a.
64-byte union to ensure that TWO locks can't fit in the same cache line. If two or more locks’
happen to be in the same cache line, then polling gets their value from RAM instead of cache,
causing high bus traffic.

In Solaris threads, mutex_t is already padded to 64 bytes, so there is no size loss.
DEVELOPERS NOTE: unions are initialized based on their FIRST declared member, i.e. mutex.
In order for the PTHREAD. X_INITIALIZER to work, the order of members should not change.
Nevertheless, in Solarisrthreads, padding is declared first, because no THREAD MUTEX INITIALIZER
is defined, and initialization is (according to the manuals) done by zero- filled memory .
*
/
typedef union {
pthread mutex_ t mutex;
char padding[64]; /**< 64 bytes is »>= than most cache line sizes */
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00051 } othread_lock_t; .

00052

00053 /** .

00054 The othread_nest_lock_t is an internal type, the public type osp_nest_lock_t is declared in oap.h.
00055 A nested lock is an object type capable of represending either that a lock is available, or both
00056 the identity of the thread that owns the lock and a nesting count.

00057 */

00058 typedef othread_lock_t othread_nest_lock_t;

00059

00060 A=+

00061 othread_spin_lock_t locks are faster than othread_lock_t but they keep the processor busy.
00068{ They are used in cases where something must be locked for a very small period of time.

00063 (For now they are implemented as simple othread_locks, except for IRIX)

00064 +/

00065 typedef othread_lock_t othread spin_lock_t;

00066

00067 #endif

B

ompi-0.8.2/lib/Makefile.am

00020
00021
00022
00023 lib_LIBRARIBS = libompi.a

00024 AM_CFLAGS = @DEBUGFLAGS® @DEFINBTHRRADLIB®

00025

00026 1f SOLARISTHREADS

00027 libompi_a_SOURCES = ompi.c omp.c sparc_othread.c

00028 EXTRA_libompi_a_SOURCES = generic_othread.c generic_othread types.h
00029 include_HEADERS = omp.h ompi.h othread.h sparc_othread types.h
00030 elxe

00031 libompi_a_SOURCES = ompi.c omp.c generic_othread.c

00032 EXTRA_libompi_a_ SOURCES = sparc_othread.c sparc_othread types.h
00033 include_HEADERS = omp.h ompi.h othread.h generic_othread types.h
00034 endif

|

00001 # ;
00002 & OMPi OpenMP Compiler J
00003 # Copyright 2001-2003 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas
00004 4
00005 # This file is part of OMPi.
00006 &
00007 & OMPi is free software; you can redistribute it and/or modify
00008 # it under the terms of the GNU General Public License as published by
00009 4 the Free Software Foundation; either version 2 of the License, or '
00020 {at your option) any later version.
00011 #
00012 # OMPi is distributed in the hope that it will be useful,
00013 # but WITHOUT ANY WARRANTY; without even the implied warranty of .
00014 # MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the .~
00015 # GNU General Public License for mcre details.
00016 #
00017 ¢ You should have received a copy of the GNU General Public License
00018 # along with OMPi; if not, write to the Free Software
00019 # Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-31307 USA

#

#

# This file must be processed by automake

~ ompi-0.8.2/lib/omp.c

, 00001 /* . 1
‘ 00002 OMPi OpenMP Compiler A
\! 00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas, 3
‘ 00004 Alkis Georgopoulos. ;
. 00005 f
! 00006 This file jis part of OMPi.

1 00007

00008 OMPi is free software; you can redistribute it and/or modify

i 00009 it under the terms of the GNU General Public License as published by
4 00010 the Free Scoftware Foundation; either version 2 of the License, or
00011 {at your option) any later version.

: 00012

i 00013 OMPi is distributed in the hope that it will be useful,

00014 but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

00016 GNU General Public License for more details.

00017
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00018 You should have recsived a copy of the GNU General Public License
00019 along with OMPL; if not, write to the Free Software

00020 Foundation, Inc., 359 Temple Place, Suite 330, Boston, MA 02111-1307 USA <

00021 ¢/

00022 /*1 \tile omp.c '

00023 \brief The cpenmp specification functions implementations.

00024 +/ .
00025

00026 #include <omp.h»

00027 #include «ompl.h»

00028 #include <stdlib.h>

00029 #include <time.h» /* tor clock_gettime, clock _getres */
00030 #include <othread.h>

00031

000323 /+*

00033 Returns true if we are in a parallel section. _OMP_THREAD is another macro that returns the

00034 ourrent thread identifier (pointer).

00038 ¢/

00036 #define _OMP_IN_PARALLEL {_OMP_THREAD le _omp_master_thread)

00037

00038 /+¢

00039 The omp_{n_parallel function returns & nonzero value if it is called within the dynamic extent
00040 of a parallel region executing in parallel; otherwise, it returns 0.

00041 ¢/ .
00042 int omp_in_parallel (void)

00043

00044 10turn _OMP_IN PARALLEL;

00045 }

00046

00047 /*9 . .
00048 The omp_get_thread_num function returns the thread number, within its team, of the thread executing
00049 the function. The thread number lies between 0 and omp_get_num_threads()-1, inclusive, The master
00050 thread of the team is thread 0.

00081 </

00052 int omp_get_thread_num(void)

00083 {

00054 return _OMP_THRBAD->thread_num;

00055 )

00056

00057 /*e

00058 The omp_aet_num_threads function sets the default number of threads to use for subsequent parallel
00059 regions that do not specify a num_threads clause,

00060 +/ *

00061 Yoid omp_set_num_threads (int num_threads)

000632 .

00063  if (!_OMP_IN_PARALLEL && num_threade » 0) { /* Can only be called when not in parallels */
00064 _omp_modules_reoize_tp_vars(num_threads) )
00068 omp_max_threads » num_threads;

00066

00067 }

00068

00069 /e*+

00070 The omp_get _num_threads function returns the number of threads currently in the team executing the
00073 parallel region from which it is celled.

00072 ¢/

00073 int omp_get_num_threads(void)

00074

00075 return _OMP_THREAD->parent-snum_children;

00076 ) ‘
00077

00078 /*+

00079 The omp_get max_threads function returns an integer that is guaranteed to be at least as large as
00060 the number of threads that would be used to form a team if a parallel ragion without a num_threads
00081 O}OUIO were to be encountered at that point in the code.

00082 .
00003 int omp_get_max_threads (void)

00004 {

00085 raturn _omp_max_threads;

00086 }

00087 .

00080 /#* N

00089 The omp_get_num_procs function returns the number of processors that are available to the program
00090 at the time the function is called.

00091 ¢/

00092 int omp_get_num_procs (void)

00093 { 4

00094 return _omp_num_procs)

-
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00095
00096
00097
00098
00099
00100
00101

) C : :

/.o

The omp_set_dynamic function enables or disables dynamic adjustment of the numbex of threads
available for execution of parallel regions. No implementation required.

*/
void omp_set_dynamic(int dynamic_threads)

00102 {

00103

00104 ).

00105

return;
=

0010847/ 4+

00107
00108
00109
00110

The omp_get_dynamic function returns a nonzero value if dynamic adjustment of threads is enabled,
and returns 0 otherwise.

*/
int omp_get_dynamic(void) ‘

00111 {

00112

return 0;

00113 }

00114
00115
00116
00117
001186

/at .

The omp_set_nested function enables or disables nested parallelism. No implementstion required.
*/
void omp_set_nested(int nested)

00119 |

00120

return;

00121 )

00122
00123
00124
00125
00126
00127
00128
00129

00230 }

00131
00132
00133
00134
00135
00136

/c'
The omp_get_nested function returns a nonzero value if nested parallelism is -enabled and 0 if it
is disabled.

*/
inc omp_get_nested (void)

return 0; - “

VAR

The omp_init_lock function initializes the simple lock associated with the parameter lock for use
in subsequent calls.
*/

void omp_init_lock({omp_lock_t *lock)

00137 {

00138

00139 }

00140
00141
00142
00143
00144

othread_init_lock(lock);

[ee

The omp_destroy_lock function ensures that the pointed to lock variable lock is uninitialized.
*/

void omp_destroy_lock{omp_lock_t *lock)

00145 {

00146

othread_destroy_lock(lock) ;

00147 }

00148
00149
00150
00151
00152
00153

/ao

The omp_set_lock function blocks the thread executing the function until the specified lock is
available and then sete the lock. A simple lock is available if it is unlocked.
*/

void omp_set_lock(omp_lock_t *lock)

00154 {

00158

othread_set_lock({lock) ; v

00156 }

00157
00158
00159
00160
00161

VAL 4, )
The omp_unset_lock function provide the means of releasing ownership of a simple lock.
“/

void omp_unset_lock(omp_lock_t *lock)

00162 {

00163

othread_unset_lock(lock);

00164 }

00165
00166
00167
00168
00169
00170
00171

84

/ﬁﬁ

The omp_test_lock function attempts to set a lock but does not block execution of the thread.
Returns a nonzero value if the lock is successfully set; otherwise, it returns zero.

*/ I
int omp_test_lock(omp_lock_t *lock)

( S
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00172

return othread_test_lock(lock); _ U

00173 }

00174
00178
00176
00177
00178
00179

~
/c » . _ i
The omp_init_nest_lock function initialigzes the nested lock associated with the parameter lock for
use in subsequent calls. .
*/ , , .
void omp_init_nest_lock (omp_nest_lock_t *lock)

00180 {

00181

othread_init_nest_lock(lock) s

00182 )

00183
00164
00185
00186
00187

/OQ

The omp_destroy_nest_lock function ensures that the pointed to lock variable lock is uninitialized.
*/

void omp_destroy_nest_lock (omp_nest_lock_t *lock)

00188 {

00189

othread_destroy_nest_lock(lock);

00190 }

00191
00192
00193
00194
00195
00196
00197

00198 {

00199

VAL
The omp_set_nest_lock function blocks the thread executing the function until the specified lock is
available and then sets the lock. A nestable lock is available if it is unlocked or if it is
already owned by the thread executing the function.

*/
void omp_set_nest_lock (omp_nest_lock_t *lock)

-

othread_set_nest_lock(lock);

00200 }

00201
00202
00203

-

/nc .
The omp_unset_nest_lock function provide the means of releasing ownership of a nestable lock.

00204 ¢/

00205 Y°1d omp_unset_nest_lock (omp_nest_lock_t *lock)

00206

00207 othread_unset_nest_lock(lock);

00208 )

00209

00210 /¢

00211 The omp_test_nest_lock function attempts to set a lock but does not block execution of the thread.
00212 Ricurnl the new nesting count if the lock is successfully set; otherwise, it returns zero.

00213 +

00214 :nt omp_test_nest_lock (omp_nest_lock_t *iock)

00215

00216 return othread_test_nest_lock(lock); . -

00217 } s
00218 .
00219 #ifdef CLOCK_SGI_CYCLE /¢ Irix */
00220 #define CLOCK_OMPI CLOCK_SGI_CYCLE

00221  4warning "OMPi INFO: Using clock_gettime (CLOCK_SGI_CYCLE) for timings..."

00222 #lelae .

00223  #ifdef CLOCK_HIGHRES ' /* Solaris */
00224 #define CLOCK_OMP1 CLOCK_HIGHRES

00225 #warning "OMPi INFO: Using clock_gettime (CLOCK_HIGHRES) for timings..."

00226 #else

00227 #ifdef CLOCK_REALTIME /* General solution */
00228 #define CLOCK_OMPI CLOCK_REALTIME

00229 #warning "OMPi INPO: Using clock_gettime (CLOCK_REALTIME) for timings..."

00230 Helge ‘ )
00231 #define CLOCK_OMPI 0 /* Last option */
00232 #warning "OMPi INFO: Using clock_gettime(0) for timings..."®

00233 #endif

00234  dendif

00235 #Hendif

00236 /+* .
00237 The omp_get_wtime function returns a double-precision floating point value equal to the elapsed
00238 wall clock time in seconds since some “time in the past”. The actual “time in the past” is

002:9 n;bicrnry, but it is guaranteed not to change during the execution of the application program
00240 +

00241 double omp_get_wtime(void)

00242 { P

00243 struct timespec ta; ’

00244 double t;

00245

00246 clock_gettime (CLOCK_OMPI, &ts),

00247 t = (double) «£8.tv_sec + (double) ts.tv_ngsec * 1,0E-9;

00248 return t;

Error! Style not defined. . 85




R

R

00249 } .

00250

00251 /**

00252 The omp_get_wtick function returns & double-precision floating point value equal to the number of
00253 seconds between successive clock ticks.

00254 */

00255 double omp_get_wtick(void)

00256 {

00257 struct timespec ts; 4
00258 _ double t; - : a :
00259 © T
oozsgt» clock_getres (CLOCK_OMPI, &ts); H
0026 t = (double) ts.tv_sec + (double) ts.tv_nsec * 1.0B-9; ’

00262 return €; o H
00263 } _ ‘ :

A e

At

; ompi-0.8.2/lib/omp.h

00001 /*
00002 OMPi OpenMP Compiler

H 00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Bliss Leontiadis, George Tzoumas,
; 00004 Alkis Georgopoulos.

* 00005

i 00006 Thie file is part of OMPi.

j 00007

00008 OMPi is free software; you can redistribute it and/or modity

00009 it under the terms of the GNU General Public License as published by

00010 the Free Software Poundation; either version 2 of the License, or

00011 {at your option) any later version. y
00012

00013 OMPi is distributed in the hope that it will be useful,

VL 1RGP PAY e DSR2 N (

3
00014  but WITHOUT ANY WARRANTY; without even the implied warranty of . . ;
00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the ' ) A : }
00016 GNU General Public License for more details. o :
00017 ]

00018 You should have received a copy of the GNU General Public License
. 00019 along with OMPi; if not, write to the Free Software
; 00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

00021 +/ _ ;
00022 . P
00023 /*{ \file omp.h .
00024 \brief The cpenmp specification functions declarations. o ¢
00025 */ L i
00026 N 3
00027 #ifndef _ OMP_H__ k
00028 #define __OMP_H__ o

i 00029 :

ﬁ 00030 /*

i 00031 The following definitions are just for "safety”, since they are already declared in the command

{ 00032 line: gcc -D_OPENMP=200203 -D_POMP=200203 )

| 00033 Thie is so that user code like ‘ {

i 00034 #ifdef _OPENMP

3 00035 #include <omp.h>

o 00036 #endif

i 00037 works OK. _

| 00038 */ o

00039 #ifndef _OPENMP

00040 #define _OPENMP 200203

00041 flendif

00042 .
00043 #ifndef _POMP

00044 idefine _POMP 200203
00045 #endif ) ‘ _
00046 L . SR LA
00047 #include <stdlib.h> T R . ] ,
00048 #include <string.h>
; 00049 #include "othread.h" - )
i 00050 o -

i 00051 fifdef __cplusplus -

; 00052 extern "C" { ‘ . ,
00053 #endif -

00054

00055 /* execution environment functions */
00056 int omp_in_parallel (void);

00057 int omp_get_thread_num(void); .

B
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00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070

00071 void omp_destroy lock (omp_lock_t *lock);

00072 void omp_set_lock(omp_lock_t *lock);

00073 void omp_unset_lock (omp_lock_t *lock):

00074 int omp_test_lock(omp_lock_t *lock);

00075

00076 /* nestable lock fuctions */

00077 typedef othread nest_lock_t omp_nest_lock_t;

00078

00079 void omp_init_nest_lock (omp_nest_lock_t *lock):

00080 void omp_destroy_nest_lock(omp_nest_lock_t t*lock);

00081 void omp_set_nest_lock{omp_nest_lock_t *lock);

00082 void omp_unset_nest_lock (omp_nest_lock_t *lock};

00083 int omp_test_nest_lock(omp_nest_lock_t *lock);

00084

00085 /* timing routines */

00086 double omp_get wtime({void);

00087 double omp_get_wtick(void); - .

00088 *

00089 #ifdef __ cplusplus

00090 }

00091 #endif

00092

00093 f#lendif

ompi-0.8.2/lib/ompl.c

00001 /+ .

00002 OMPi OpenMP Compiler

00003  Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadie, George Tzoumas,

00004 Alkis Georgopoulos.

00005 -

00006 This file is part of OMPi.

00007

00008 OMPi is free software; you can redistribute it and/or modify

00009 it under the terms of the GNU General Public License as published by

00010 the Free Software Foundation; either version 2 of the License, or

00011 (at your option) any later version.

00012

00013 OMPi is distributed in the hope that it will be useful,

00014 but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

00016 GNU General Public License for more details.

00017

00018 You should have received a copy of the GNU General Public License

00019 along with OMPi; if not, write to the Free Software

ggggo /Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
1 «

00022

00023 /*| \file ompi.c

00024 \brief Private runtime library implementation.

00025 +/

00026

00027 /* This is just for debugging: */

00028 /*#idefine DD fprintf (stderr, "LINE: %d, thread = %d\n", _ LINE_ , _OMP_THREAD->thread_num)+*/

00029

00030 #include <stdio.h> .

00031 #include <stdlib.h> A

00032 #include <string.h>

00033 #include <unistd.h>

00034 #include <stdarg.h>

00035 #iinclude <time.h>

00036 #include “"othread.h"

i
:
'

void omp_set_num_threads(int num_threads);
int omp_get_num_threads(void);

int omp_get_max_threads{void);

int omp_get_num_procs (void);

void omp_set_dynamic (int dynamic_threads);
int omp_get_dynamic(void);

void omp_set_nested(int nested);

int omp_get_nested(void);

/* lock functions ¢/
typedef othread_lock_t omp_lock_t;

void omp_init_lock (omp_lock_t *lock):
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00037 #pragma weak ompi_barrier_init « _omp_barrier_init . » |
00038 #ipragma weak ompi_barrier_wait = _omp_barrier_wait

00039 #pragma weak ompi_barrier_destroy = _omp_barrier_destroy

00040 #include "ompi.h" )

00041

00042 /*

00043 Threads created by another thread become children of the latter. Consequently, they form a tree
00044 structure where the parent points to the first child, and the rest are linked in a list.

00045 Each node in the thread tree (TT) contains info and necessary data for the thread. ]

00046 */

. 00047 J

: 0004§y ompi_thread_t *_omp_sentinel_thread; /**< Not a thread - just the root node of the TT */ ‘
00049 _ompi_thread_ t *_omp_master_thread; /+**< The main thread, the only child of _omp_sentinel thread */
00050 othread_key t _ompi_thread_key; /**< Key for thread-specific data; the data is a pointer to the
00051 thread's node in the TT ¢/
00052 int _omp_max_threads; /**< Maximum number of threads */
00053 int _omp_num_procs; /**< Number of available processors */
00054 |
00055 int _omp_num_sections = 0; /**< Counter of total number of section constructs in source files */
00056 int _omp_num_for = 0; /**< Counter of total number of for constructs in source files */
00057 int _omp_num_single = 0; /**< Counter of total number of single constructs in source files ¢/ }
00058 :

R 00059 int _omp_serialize = 0; /**< True if a parallel if evaluates to false;

: 00060 nested parallels will be gserialized */

: 00061 othread_lock_t _omp_atomic_lock; /**< Global lock for atomic */

il 00062 othread_lock_t _omp_flush_lock; /**< Global lock for flush */ i

) 00063 .
00064 /** i

00065 The pool of threads (linked 1list); all created threads join the pool waiting tot work;

i 00066 the nodes in the TT actually correspond to threads in the pool.

% 00067 ¢/ :
00068 _ompi_execenv_t *_omp_thread pool;
00069 othread_lock_t _omp_pool_lock;

00070
: 00071 int _ompi_initialized = 0; /**< Initiglization should be done once */
3 00072 © *
00073 /+ .
00074 Support functions 1
00075 */ e :
00076 R ;
00077 /#» ;
00078 Reports an error to stderr and exits. S j
00079 */ RS ;
00080 _ompi_error(int exitcode, char *format, ...)
00081 { - - ;
00082 va_list ap; i
00083
? 00084 va_start(ap, format);
i 00085 vfprintf(stderr, format, ap); J
ﬁ 00086 va_end(ap); k-
! 00087 )
§}  oooss exit(exitcode);
} 00089 }
i 00090
00091 /#*
00092 Alloc with error handling.
00093 +/
00094 void *_omp_alloc(int size)
00095
00096 void *a;
00097 B
00098 if ((a = malloc(size)) == NULL)
00099 _ompi_error(i, "libomp: memory allocation failed\n");
00100 return (a);
00101 }
00102
00103 /#* |
00104 Calloc with error handling. ;
00105 */
00106 void *_omp_calloc(int size)
¢ 00107 {
L 00108 void *a;
g 00109
3 00110 if ({a = calloc(l, size)) == NULL)
i 00111 _ompi_error(l, "libomp: memory allocation failed\n®);
. 00112 return (a);

1 00113 }
| B .
- 88 - # Error! Style not defined. :

|




-

00114

00115 /+

00116 Thread & pool functions ~

00117 =/

00118

00119 /**

00120 The function executed by a thread. Passed to othread_create.

00121 *

00122 vo{d *_ompi_thread_func(void *argl) /**< The execution environment of the thread
00123

00124 { _ompi_thread_t *p; /* My parent from my node in TT
00125 _ompi_execenv_t *arg = (_ompi_execenv_t *) argl; /* Just a typecast
00126 int alive; /* # xrunning children of my parent
00127

00128 while (1) {

00129 othread_set_lock{&arg->lock) ; /* Block waiting for work
00130 (*{arg->start_routine)) (axrg->arg); /* Execute requested code
00131 othread_set_lock (&_omp_pool_lock); /* Done; reenter the pool
00132 arg->next = _omp_thread_pool;

00133 _omp_thread_pool = arg;

00134 othread_unset_lock (& omp_pool_lock);

00135

00136 P = _OMP_THREAD->parent; /* My parent from my node in TT
00137

00138 /* Decrement number of running siblings */

00139 othread_set_lock{&p->children_count_lock); |

00140 alive = --p->children_alive; ‘ >
00141 othread_unset_lock (&p->children_count_1lock) ;

00142

00143 if (alive == 1) . /* If I am the last one, wake up my parent
00144 othread_unset_lock (&p->join_lock) ; - -

00145

00146 }

00147 -~

00148 /*+

00149 Wake up the head of the pool and give it work to do;
00150 if pool is empty, a new thread will be created.

00151 */

00152 void _ompi_start_thread(void *(*start_routine) (void *), void t*arg)
00153 {

00154 _ompi_execenv_t *t;

00155

00156 othread_set_lock(&_omp_pool _lock) ; .

00157 t = _omp_thread pool;

00158 if (t == NULL)} { . /* No threads left in the pool
00159 othread_t thrid; - /* So create a new one, OUT of the poql,
00160

00161 othread _unset_lock(&_omp_pool lock) ; ’
00162 t = (_ompi_execenv_t *) _omp alloc(sizeof (_ompi_execenv_t)); /* Create a new environment
00163 othread_init_lock(&t->lock);

00164 othread_set_lock{&t->lock) ; /* Block the thread while initializing
00165 othread_create(&thrid, NULL, _ompi_thread_func, ({void *) t);

00166

00167 else { /* Take it out of the pool
00168 _omp_thread_pool = _omp_thread_pool->next;

00169 othread_unset_lock (& omp_pool_lock);

00170 }

00171

00172 t->start_routine = start_routine; /* Fill up the execution environment
00173 t->arg = arg; *

00174 othread unset_lock(&t->lock); /* Wake up the thread
00175 }

00176

00177 /=*

00178 Creates all threads and puts them in the pool. .
00179 */

00180 void _ompi_create_thread pool (int num)

00181 {

00182 _ompi_execenv_t *t;

00183 int i;

00184 othread_t thrid; 0N

00185 !

00186 _omp_thread_pool = NULL;

00187 othread_init_lock(&_omp_pool_ lock);

00188 for (i = 0; i < num; i++) {

00189 t = (_ompi_execenv_t *) _omp_alloc(sizeof (_ompi_execenv_t));
00190 /* Lock t->lock so that child sleeps upon entry */
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00191 othread_init_lock(&t->lock); .
00192 othread_set_lock (&t->lock);
00193 :
00194 /* othread_set_lock (&_omp_pool_lock); NOT NEEDED because only the master thread is active, ¢/
00195 t->next = _omp_thread_pool;
00196 _omp_thread _pool = t;

00197 /* othread_unset_lock(&_omp_pool_lock): NOT NBEDED because only the master thread is active. »/
00198

00199 othread_create(&thrid, NULL, _ompi_thread_func, (void *} t); /* Create the actual thread ¢/
00200 . }

00201 }

00203

00203 /* single/sections/for constructs with nowait clauses require bookkeeping to keep track of child
00204 threads that passed through; orphaned cases, too. For each such construct we keep a list of

00205 ‘'rounds' (i.e. in a round all threads pass through - the same construct (e.g. when orphaned) may be
00206 executed many times, hence the need for rounds bookkeeping); in each round every thread that passed
00207 through the construct decrements a counter by i. The last one removes the info on this round.

00208 Threads may be in different rounds at a given time. All this info is stored in the parent of the
00209 team. Each thread maintains only info about its current round so as to know if it i{s the last one
00210 to complete the round.

00211 ¢/
00212
00213 /e

00214 Allocate memory for info on single/sections/for (8SF) rounds at the parent of the team,
00215 ¢/

00216 void _ompi_init_ssf_rounds(_ompi_thread_t tparent, /**< The parent of the thread */
00217 int con_type, /**< type of construct (single/sections/for) ¢/
00218 int size) /*%< number of such directives in the program */
00219 {

00220 int 1;

00221

00222 parent->con_lock(con_type]l = (othread_lock_t ¢) _omp_alloc(size * sizeof (othread_lock_t});
00223 parent->con_head(con_type)l = (_ompi_ssfround t *¢) _omp _alloc(size * sizeof( ompi_ssfround_t *});
00224 parent->con_run[con_type] « (_ompi_ssfround_t *¢) _omp_alloc(size * sizeof (_ompi_ssfroupd t *));

0022S for (1 @« 0; 1 < size; 1+4) { .
00226 othread_init_lock (&parent->con_lock (con_type) {1]); - *
00227 parent->con_run(con_type] {1) = parent->con_head[con_type] [1] =

00226 (_ompi_ssfround_t *) _omp_alloc(sizeof(_ompi_ssfround t});

00229 parent->con_head(con_type] (1} ->next « NULL;

00230 parent->con_head(con_type] (1] ->ordered_info = NULL,;

00231 |}

00232 )

00233

00234 /#+

00235 Allocate memory-for info on 88F rounds for a child thread. This info just points to the current
00236 round {(allocated in the parent) that the child executes.

00237 +/

00238 void _ompi_init_child ssf_round{(_ompi_thread_t *child, /**< The child thread ¢/
00239 int con_type, /**< _OMP_SINGLE, _OMP_SECTIONS or _OMP_FOR */
00240 int size)

00241 {

00242 int §i;

00243

00244  child->con_encounter [con_type) « (_ompi_ssfround t *+*)_omp_alloc(size*sizeof(_ompi_safround t *));
00245 for (1 @« 07 1 < size; i+4)

00246 child->con_encounter(con_type) [i] = child->parent->con_head{con_type) (1];

00247 }

00248

00249 /#+

00250 Free the 8SF round infos from the parent

00251 */ v

00252 void _ompi_free_ssf_rounds(_ompi_thread_t *parent, int con_type, int size)

00253 {

00254 int 1i;

00255

00256 /* TODO: We probably need othread_destroy_lock for every lock 11! */

00257 free(parent->con_lock{con_type]);

00258

00259 for (1 = 0; 1 < size; 1+4) |

00260 1f (parent->con_head[con_type] [1]->next (= 0) (

00261 it (parent->con_head[con_type] (1) ->next->ordered_info 1= 0) {

00262 othread_destroy_lock (&parent->con_head [con_type] (1] ->next->ordered_info->lock);
00263 { /* this ia an alternative without conditions */
00264 int 8l;

00265

00266 for (8l = omp_get num_threads() - 1; sl >= 0; 8le+) - /* downwards it is faster */

00267 othread_destroy lock( :
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00268 &parent->con_head [con_type) (1] ->next->ordered_info->sleep_locks(sl));
00269 free (parent->con_head(con_type] (i) ->next->ordered_info->sleep_locks);
00270
00271 free(parent->con_head[con_typel (1] ~>next->ordered_info); e
00272 .
00273 free (parent->con_head[con_type] (1]} ->next);
00274 .
00275 free (parent->con_head [con_type) (i});
00276
00277 free(parent->con_head{con_typel);
00278 free(parent->con_run(con_type));
00279 }
00200
00281 /e
00262 This is called upon entry in a parallel region; it creates TT nodes as children of the parent and
00283 starts the threads (which will be taken out of the thread pool).
00284 If num_threads = -1, the team will have _omp_max_threads threads.
00285 */
00286 Ioid _omp_create_team(int num_threads, _ompi_thread t *parent, void *(*func) (void ¢), void *shared)
00287
00288 _ompi_thread_t *p, *p0;
00289 int i, total;
00290
00291 if (num_threads == -1)
00292 num_threads = _omp_max_threads;
00293 t
00294 total = (parent == _omp_master_thread &k _omp_serialize == 0) ? num_threads : 1; »
00295
00296 /* This one is created dynamically during linking and calls _omp_module_resize_tp_vars() for each
00297 source module. This is needed to resize the threadprivate variables array in case the requested
00298 num_threads is > current # threads in the pool. */
00299 _omp_modules*relize_tphvars(num‘threada);
00300
00301 -~ parent->num_children = total;
00302 parent->ghared_data = ghared;
00303 ompi_barrier_init({ompi_barrier_t *)&parent->barrier, total);
00304 if (_omp_num_single)
00305 ~ompi_init_sef_ rounds(parent, _OMP_SINGLE, _omp_num_single);
00306 if (_omp_num_sections)
00307 _ompi_init_sef_rounds(parent, _OMP_SECTIONS, _omp_num_sections);
00308 if (_omp_num for)
00308 _ompi_init_ssf_rounds (parent, _OMP_FOR, _omp_num_for);
00310 -
00311 othread_init_lock{&parent ->copyprivate.lock) ;
00312 othread init_lock(&parent->join_lock);
00313 othread init_lock{&parent->children_count lock); s
00314 othread set_lock (&parent->join_. lock) ; .
00315 parent->children_g11ve = total;
00316
00317 /* Create nodes in TT */
00318 pO0 = (_ompi_thread_t *) _omp_alloc{total * sizeof (_ompi_thread_t));
00319 for (L = total-1l; i >e 0; i--)
00320 p=po+ 4,
00321 p->parent = parent;
00322 p->child « NULL;
00323 p->next = parent->child;
00324 parent->child = p;
00325 p->thread_num = i; /* Thread id within the team */
00326 if (parent == _omp_master_thread) :
00327 p->real_thread num = 4, '
00328 clee p->real_thread_num = parent-»real_thread_num;
00329 p->num_children = 0;
00330 p->shared_data = NULL,
00331 p->8dn = parent;
00332 p->thrid s parent->thrid;
00333 if (_omp_num_single)
00334 _ompi_init_child_sef_round(p, _OMP_SINGLE, _omp_num_single);
00335 it (_omp_num_sections)
00336 Lompi_init_child_ssf_round(p, _OMP_SECTIONS, _omp_num_sections);
00337 if (_omp_num_for)
00338 _ompi_init _child sdﬂ;round(p, _OMP_FOR, _omp_num_£or);
00339 p->for_| data = NULL;
00340 }
00341 )}
00342
00343 /+ Start the threads (except myself - I am the first child, too) */
00344 for (p = parent->child->next; p I= 0; p = p->next)
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. 00345 _ompi_start_thread(func, (void *) p);

i 00346

00347 /* I am the master and the first child, the rest of the children get their key when they execute
00348 their function */

00349 othread_setspecific{_ompi_thread_key, {void *) parent->child);

00350

00351 if (funec != NULL) /* I also run the function ¢/
00352 (*func) ((void *) parent-s>child);

00353 }

00354

00355 .

00358" /*+

00357 Wait till children finish and free all children nodes in the TT.

00358 */

00359 void _omp_destroy_team{_ompi_thread_t *parent)

00360 {

00361 _ompi_thread_t *p, *t;

00362

00363 /* Sleep till all children finish (last one will unlock the join_lock) */

00364 if (parent-snum_children > 1)

00365 othread_set_lock (&parent->join_lock) ;
00366 othread_unset_lock{&parent->join_lock);
1 00367

00368 /* Free child SSF infos */
00369 1f (_omp_num_single)

00370 for (p = parent->child; p !s NULL; p = p->next)

00371 free(p->con_encounter [ _OMP_SINGLE)};

00372 if (_omp_num_sections)

00373 for (p = parent->child; p le NULL; p = p->next) .

00374 free (p->con_encounter{_OMP_SECTIONS)); ‘

00375 if (_omp_num_for)

00376 for (p = parent->child; p i= NULL; p = p->next) ]
00377 free (p->con_encounter[_OMP_FOR]); .

00378 ‘ : :

00379 free(parent->child); - s B

00380 : ' T

00381 parent->child = NULL; i Y .o
00382 parent-snum children = 0; N o ' . : 3
00383 ' i ‘ RN

00384 /* TODO: Do we need this if we are the master thread ? */
00385 othread_destroy_lock {&parent->join_lock};

00386 othread_destroy_lock{&parent->children_count_lock);
00387 ompi_barrier_destroy((ompi_barrier_t ¢)&parent->barrier);
00388 )
00389 /* Free SSF infos from the parent */

00390 if (_omp_num_single)

CW e naaw

00391 _ompi_free_ssf_rounds(parent, _OMP_SINGLE, _omp_num_single);
00392 if (_omp num_sections)
00393 _ompi_free_ssf_rounds(parent, _OMP_SECTIONS, _omp_num_sections);
. 00394 if (_omp_num_for)
,‘ 00395 _ompi_free_ssf_rounds{parent, _OMP_FOR, _omp_num_for);
; 00396

00397 /+* I am no longer a child of myself in TT; I assume again my parent node '/
00398 othread_setspecific(_ompi_thread_key, (void *) parent);

b 00399 }
. 00400
i 00401 int _omp_assign key(void *p)
: 00402 (
i 00403  return othread_setspecific(_ompi_thread_key, p);
& 00404 }
: 00405 ’
£ 00406 /**
é 00407 T?is is called from _omp_modules_resize_tp_vars() for each module.
LA 00408 +
* 00409 void _omp_module_resize tp_vars(_omp mod_t *module, int newlen)

00410
; 00411 { if (module->tp_vars_structsize > 0 && newlen > module->len_tp_vars) {
k 00412 char *thp; ] R
4 00413 int i; o
q 00414
i 00415 /* could be realloc() */
i 00416

00417 module->len_tp_vars = newlen;
i 00418 thp = (char *) _omp_alloc(module->tp_vars_structsize);
4 00419 memcpy (thp, module->tp_vars, module->tp_vars_structsize);
! 00420 free (module->tp_vars) ; T
5 00421 module->tp_vare = malloc(module->len_tp_vars * module->tp_vars _structsize);
] -
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00422 for (i = 0; i < module->len tp_vars; i++)

00423 memcpy ( ( (char *) module->tp_vars) + i*module->tp_vars_structsize, thp,

00424 module->tp_vars_structsize); ~>
00425 free(thp); .

00426 }

00427 } .
00428

00429 /**

00430 cCalled from _omp_modules_init{) for each module dynamically

00431 =/

00432 void _omp_module init{_omp_mod t *module, int num_for, int num_single, int num_sections,
00433 int ;um;;eduction, int g_threadprivate, /* int tp_vars_structsize, */

00434 void (*_init_global_threadprivate_func) (}))

00435 {

00436 int i;

00437

00438 if (num_reduction)

00439 module->reduction lock = _omp_alloc(num_reduction * sizeof (othread_lock_t});
00440

00441 for (i = 0; i < num_reduction; i++)

00442 othread_init_lock (&module->reduction_lock([il);

00443

00444 module->len _tp vars = _omp_max_threads;

00445 /* module->tp vars_structsize = tp_vars_structsize;

00446 if (module->tp_vars_structsize > 0 ) .
00447 module->tp_vars = _omp_calloc(module->len_tp vars * module->tp_vars_structsize) ;*/ »
00448 if (g_threadprivate) (*_init_global_threadprivate_func) () ;

00449

00450 module->for_ofs = _omp num_for;

00451 _omp_num_for += num for; ’ - -

00452

00453 module->single_ofs = _omp_num_single;

00454 _ _omp_num_single += num single;

00455

00456 module->sections_ofs = _omp num_sections;

00457 _omp_num_sections = num_sections;

00458 }

00459

00460 /**

00461 Get the number of processors online.

00462 */ :

00463 int _omp_get_num_procs () -

00464 {

00465 int np;

00466 #if defined(__sgi) - -

L3

00467 np = sysconf (_SC_NPROC_ONLN) ;

00468 #else *
00469 np = sysconf (_SC_NPROCESSORS_ONLN) ;

00470 if (np == 0)

00471 fprintf (stderr, "libompi: could not get the number of processors; assuming i\n");

00472 np = 1;

00473

00474 #endif

00475 return np;

00476 }

00477

00478 /[*x

00479 First function called. .

00480 */ .
00481 int _omp_initialize()

00482 {

00483 Char *g;

00484 int i;

00485 .
00486 if (_ompi_initialized) ’
00487 return 0;

00488

00489 _omp_max_threads = _omp_num procs = _omp_get_num_procs();

00490

00491 s = (char *) getenv("OMp, NUM_THREADS") ; C
00492 if (s != 0 && sscanf(s,”"%d", &i) == 1 && i > 0)

00493 _omp_max_threads = i;

00494

00495 _omp_modules_initialize(); /* Created during linking, sets _omp_num_single, etc. */
00496 .

00497 othread setconcurrency(_omp_num_procs) ;

00498 '
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X 00499 othread_init_lock (&_omp_atomic_lock); c

I 00500 othread_init_lock (& omp_flush_lock); -
00501 -

00502 _omp_sentinel_thread = (_ompi_thread_t *) _omp_alloc(sizeof(_ompi_thread t}); ' ?
00503 _omp_master_thread = (_ompi_thread_t *) _omp_alloc(sizeof (_ompi_thread_t)); :

vt iped
Lok,

L s
T

00504
- 00505 _omp_sentinel_thread->child = _omp_master_thread;
{ 00506 _omp_sentinel_thread->next = 0;

00507 _ _omp_sentinel_thread->parent « 0;
00508 “‘ omp_sentinel_thread->sdn = 0; o L »
oososf. _omp_sentinel _thread->num children = 1; ~~ =~ ’“blv S v K
0051 _omp_sentinel_thread->thread_num « 0; ’ ST . ]
00511 _omp_sentinel_thread->thrid « othread_self(); i o E 3
00512 _omp_sentinel_thread-»>shared_data = 0;

ot ariwen iaulayt g ot

. 00513

4 00514 if (_omp_num_single)

- 00515 _ompi_init_ssf_rounds(_omp_sentinel_thread, _OMP_SINGLE, _omp_num_single);

f 00516 if (_omp_num_sections)

4 00517 _ompi_init_ssf_rounds(_omp_sentinel_thread, _OMP_SECTIONS, _omp_num_sections);

y: 00518 if (_omp_num_for) { .
i 00519 _ompi_init_ssf_rounds(_omp_sentinel_thread, _OMP_FOR, _omp_ num_for); ]
$: 00520 _omp_sentinel_thread->for_data = 0;

= 00521 )

: 00522 ompi_barrier_init({ompi_barrier_t *)& omp_sentinel_thread-sbarrier, 1);

N 00523

%j 00524 _omp master_thread->child = 0;

¥ 00525 _omp_master_thread->next = 0; 1
£ 00526 _omp_master_thread->parent = _omp_sentinel_thread; .

00527 _omp_master_thread->sdn = _omp_master_thread;
00528 _omp_master_thread->num_children =« 0;

T 00529 _omp_master_thread->thread_num = 0; 4
: 00530 _omp_master_thread->real_thread num « 0; i
% 00531 _omp_master_thread-s>thrid = othread self(); 3
; 00532 _omp_master_thread-s>shared_data = 0; -

i 00533 -<
E 00534 if (_omp_num_single)

. 00535 _ompi_4init_child ssf_round(_omp_master_thread, _OMP_SINGLE, _omp_num_single); 3
E 00536 it (_omp_num_sections) 3
. 00537 _ompi_init_child_ssf_round(_omp_master_thread, _OMP_SECTIONS, _omp_num_sections); 3

00538 if (_omp_num_for) { 1
. 00539 _ompi_init_child_ssf_round(_omp_master_thread, _OMP_FOR, _omp_num_for); 1
00540 _omp_master_thread->for_data = 0;
00541
4 00542

00543 /* In this key we gtore the node in TT for each thread to access */
00544 othread_key create(&_ompi_thread_key, 0);

00545 othread_setspecific(_ompi_thread_key, (void *) _omp_master_thread);
00546

00547 _ompi_create_thread_pool (_omp_max_threads);

00548

00549 _ompi_initialized = 1;

00550 return 1;

- Sy

} 00551 }
00552
¥ 00553 /*
. 00554 * Barrier
- 00555 */
00556
00557 /**
00558 1Initializes a barrier.
00559 */ '
00560 void _omp_barrier_init (ompi_barrier_t *void_bar, int n)
00561 {
00562 #define bar ((_omp_barrier_t *)void_bar) /* just a typecast t/
00563 int i;
00564
00565 bar-slock = (othread lock t *) _omp_alloc(n * sizeof (othread_lock_t));
00566 for (1 = 0; 1 < n; i++) -
00567 othread_init_lock (&bar->lock([i]);
00568 othread_set_lock (&bar->lock[i]);
00569

00570 othread_init_lock (&bar->c_lock) ;
00571 bar->total = bar->left = n;

00572 #undef bar e

00573 } - )
00574 _ “
00575 /** c e
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00576 Called by all threads at explicit and implicit barriers. The last one to arrive unlocks all the.
00577 waiting threads.

00578 ¥/ e

00579 void _omp_barrier_wait (ompi_barrier_t *void_bar) .

00580

00581 £define bar ((_omp_barrier_ t *)void_bar) /* just a typecast *!
00582 _ompi_thread_t *th = _OMP_THREAD;

00583 int i;

00584

00585 othread_set_lock (&bar->c_lock) ;

00586 if (--bar-s>left == 0) {

00587 bar-s>left = bar->total;

00588 othread unset_lock (&bar->c_lock) ;

00589 for (i = 0; 1 < th->thread_num; i++) /* Unlock all the threads except for the caller */
00590 othread_unset_lock (&bar->lock[i]); /* £irst the "lower" ones, */
00591 for (i++; i < bar-stotal; i++) /* then the "higher" ones */
00592 othread_unset_lock (&bar->lock{i]);

00593 } else {

00594 othread_unset_lock (&bar->c_lock) ;

00595 othread_set_lock (&bar->lock(th->thread_num});

00596

00597 #undef bar

00598 }

00599

00600 /*+ .
00601 Destroys a barrier. ’ »
00602 */

00603 YOid _omp_barrier_destroy(ompi_barrier_t *void_bar)

00604

00605 #define bar ((_omp_barrier_t *)void_bar) . - /* just a typecast */
00606 int i;

00607

00608 _for (i = 0; i < bar->total; i++)

00608 othread_destroy_lock(&bar->lock([i});

00610 free(bar->lock);

00611  othread_destroy_ lock{&bar->c_lock) ;

00612 #undef bar

00613 }

00614

00615 /*+

00616 Flush should instruct the compiler to restore all register contents back to memory and the

00617 hardware to flush its buffers. Only the.latter is supported. The compiler could be implicitly

00618 instructed to flush all the registers with a fake setjmp.

00619 */

00620 void _omp_flush all() - - .o
00621 {

00622 #if defined(__sgi}) *
00623 /+ for ORIGIN: nothing, it has sequential consistency */

00624 #elif defined(___sparc)

00625 asm("stbar");

00626 #else

00627 /* General solution from OdinMP: lock & unlock something */

00628 othread_set_lock(&_omp_£lush_lock) ;

00628 othread_unset_lock(&_omp_flush_lock);

00630 #endif

00631 }

00632

00633 /** .

00634 This should only flush the variable x, resulting in better performance. Compiler & hardware

00635 specific.

00636 */

00637 void _omp_flush(void #*x)

00638 {

00639 _omp_flush_all(); R

00640 } °

00641

00642 [**

00643 1Initializations (per-thread) needed for single/sections/for (SSF) directives.

00644 Returns 1 if I am the first to start a new SSF round, 0 otherwise.

00645 */ Y

00646 int _omp_init_directive (it¥ type, /**< type = OMP_FOR, OMP_SECTIONS, OMP_SINGLE */
00647 int k, /**< 1d of the corresponding directive (0 <= k < _omp_num xxx) */
00648 int data, /**< Next section to execute (for SINGLE) or initial lower bound (FOR) */
00649 int incr, /**< FOR's increment ¥/
00650 int has_ordered,

00651 char sched)

00652 {

Error! Style not defined. 95



i
!1
E
L
I
E

Aatl AL

<) W rMA g - Quag Pann o MG TR L

11

L TENCE ey ey ] 3 B0 3a]

00653
00654
00655
00656
00657
00658
00659
00660
00661
00662

int res = 0;
_ompi_ssfround_t *p;
_ompi_thread_t *th = _OMP_THREAD;

othread_set_lock{&th-sparent->con_lock[type] [k]}:

/* I am the first thread to start a new round */

1f (th->con_encounter{type) (k] == th-sparent->con_runitype) (x]) {
/* Add a new round node in the SSF info */
¢ p = (_ompi_ssfround t *) _omp alloc(sizeof(_ompi_ssfround t));

OOSSi'“ th->parent->con_run{type] [k} ->next = p;

0066

00665
00666
00667
00668
00669
00670
00671
00672
00673
00674
00675
00676
00677
00678
00679
00680
00681
00682
00683
00684
00685
Q0686
00687
00688
00689
00690
00691
00692
00693
00694
00695
00696
00697
00698
00699
00700
00701
00702
00703
00704
00705
00706
00707
00708
00709
00710
00711
00712
00713
00714
00715
00716
00717
00718
00719
00720
00721
00722
00723
00724
00725
00726
00727
00728
00729

96

p->left = 0; /* No thread passed through yet */
p->data = data;

if (type == _OMP_FOR && has_ordered) {
p->ordered_info = (_omp_ordered_info_t *)
_omp_alloc(sizeof (_omp_ordered_info_t))};:
p->ordered_info->ordered_lb = data;
p->ordered_info->incr = incr;
/* This is an alternative without conditions ¢/
int 81;

p->ordered_info->sleep_locks = (othread_lock_t *)
malloc{omp_get_num_threads() * sizeof (othread_lock_t));

for (sl = omp_get _num_threads() - 1: 81 >« 0; 8l--) [ /* downwards it is faster ¢/
othread_init_lock(&p->ordered_info->sleep_locks{sl]);

othread_init_lock (&p->ordered_info->lock) ;

else
p->ordered_info = NULL;

i{f (type == _OMP_FOR && sched == 'r') {
char *tmp, tmpl[80}, tmp2{80], *c; -
tmp = getenv(*"OMP_SCHEDULE");
tmpl(0) = O;
it (tmp t= NULL) {
strepy(tmpl, tmp);
if ((c = strchr(tmpl, ',')) !s NULL)

LI

p->sched_info.chunksize = -1;
it (tmp == NULL)
p->8ched_info.sched = _OMP_STATIC;
else {
sscanf (tmpl, "%s 4", tmp2, &p->sched_info.chunkeize);
if (strcemp(tmp2, "static") == 0)
p->sched_info.sched = _OMP_STATIC;
else .f (strcmp(tmp2, "dynamic”) == 0)
p->sched_info.sched = _OMP_DYNAMIC;
else 1f (strcmp(tmp2, "guided”) == 0)
p-»>sched_info.sched = _OMP_GUIDED;
else {
fprintf (stdery, "WARNING: libompi: incorrect value of environment variable "
"OMP_SCHEDULE, “static' assumed\n");
p->sched_info.sched = _OMP_STATIC;

} f
} .

th->parent->con_run[type) [k] = p;
res = 1;

/* Every thread */

p = th->con_encounter[type] [(k];
p->left++; : /* One more passes through this round */

th->con_encounter [type] [k] = p->next;

/* I am the last thread in this round */
if (p I= th->parent->con_head([type] [k] && p->left == th-sparent->num children) {
/* Remove head node from the SSF round list */
th-s>parent->con_head [type] [k] ~>next = p->next;

if (p-»ordered_info != 0) {
othread_destroy_lock (&p->ordered info->lock);

®
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00730 { /* this is an alternative without conditions */
00731 int 8l1;

00732 o

00733 for (sl = omp_get_num_threads() - 1; 8l >= 0; 8l--) /* downwards it is faster */
00734 othread_destroy_lock (&p->ordered_info->sleep_locks(sl));

00735 free(p->ordered_info->sleep_locks) ; .
00736

00737 free(p->ordered_info);

00738 p->ordered_info = NULL;

00739

00740 free(p);

00741

00742

00743  othread_unset_lock (&th->parent->con_lock [type) {k));

00744 return res;

00745 }

00746

00747 /*

00748 * SECTIONS

00749 */

00750

00751 int _omp_get_next_section{int k)

00752 {

00753  int res; .
00754 _ompi_thread_t *th = _OMP_THREAD; t
00755 ’ LY
00756 othread_set_lock(&th-s>parent->con_lock[_ONP_SECTIONS] [k]);

00757 res = --th->con_encountex[_OMP_SECTIONS] (k] ->data;

00758 othread_unset_lock (&th->parent->con_lock(_OMP_SECTIONS} (k]);

00759 return res; . -

00760 }

00761

00762 /*

00763 * ORDERED

00764 */

00765

00766 /**

00767 Plan: all sleep_locks are initially UNLOCKED. So when the threads go in, they check if it's
00768 their turn. If so, they go on and do their job without sleeping.

00769 When they are done, they "atomically" increase 1lb.

00770 If it was not their turn, they should sleep. But they should do this while 1b is locked;

00771  otherwise they might [check, (1b is increased by some other thread), sleep for ever].

00772 So they

00773 1. Test-set their sleep lock,

00774 2. Set struct access lock, Check 1lb, Unset struct access lock, .
00775 3. Lock their sleep lock.

00776 If the "working" thread changed 1b between steps (1,2) no problem, because it unlocked their °
00777 lock, invalidating step (1) and they won't sleep when reaching step (3). So the next thread
00778  immediately starts "working®.

00779  If the "working" thread changed lb between steps (2,3) no problem, because it unlocked their
00780 lock, invalidating step (1) and they won't sleep when reaching step (3). So the next thread
00781  immediately starts "working".

00782 */

00783 void _omp_ordered_begin()

00784 {

00785 _ompi_thread_t *th = _OMP_THREAD;

00786 _ompi_ssfround_t *enc = th->con_encounter [_OMP_FOR] [th->for_data->id];

00787 .

00788 if (enc->ordered_info le 0) { :

00789 /* implied flush */

00790 othread_set_lock{&enc->ordered_info->lock);

00791 /* These "lb > ordered_lb" OR "1b < ordered_lb" checks are neccesary, because for example

00792 thread #0 could handle loops 0 to 24 while all other threads are asleep */

00793 while (enc->ordered_info->incr > 0 ? /* return one of the following conditions: */
00794 th->for_data-»lb > enc->ordered_info->ordered_lb : :
00795 th->for_data-»>1b < enc->ordered_info-s>ordered_1b) { /* while not my turn */
00796 /* before sleeping, check WELL! */

00797 othread_test_lock (&enc->ordered_info->sleep_locks [omp_get_thread_num()));

00798 othread_unset_lock(&enc->ordered_info->lock) ;

00799 /* 1lb could be changed by:;qnother thread here. No harm done, I won't sleep */

00800 othread_set_lock (&ehd->ordered_info->sleep_locks [omp_get_thread_num()]); /* SLEEP HERE */
00801 /* 1lb could be changed by another thread here. No harm done, I will wake up */

00802
00803
00804
00805
00806

/* OK, now may be my turn. Safely unlock my sleep lock */

othread_test_lock (&enc->ordered info->sleep_locks [omp_get_thread_num()]});
othread_unset_lock (&enc->ordered_info->sleep_locks[omp_get_thread num()]});
othread_set_lock (&enc->ordered_info-»lock) ;
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00865 {
00866 if (chunkeize == -1) {
00867 if (*4 == 0) { i
oosées (*1) ++;
00869 if (((Btep >= 0) && (oend > ub)) || ((step < 0) && (*end < ub)))
00870 *end = ub;
00871 recurn 1;
00872 } -
00873 else return 0; ‘ -
00874 ) - T
00875 : o
00876 if (*i < nchunks) { ’ :
00877 *gtart = init_start + chunksize « gtep * (*i); A
00878 *end = *start + chunksize*step;
00879 if (((step >= 0) && (*end > ub)) || ((step < 0) && (*end < ub)))
00880 *end = ub;
0oesl (*i)+= _OMP_THREAD->parent->num_children; .
00882 return 1; ' ="
00883 ) : ‘ .
08 Error! Style not defined. «

|
“ i
00807 /* Now it IS my turn. I unlock the struct lock and enter "orderxed" ¢/ _}i
00808 othread_unset_lock {&enc->ordered_info->lock) ; ¥
00809 } .
00810 }
00811 ,i
00812 void _omp_ordered end() -
00813 { ]
00814 _ompi_thread_t *th = _OMP_THREAD; ‘ "
00815  _ompi_ ssfround t *enc = th->con encounter[ OMP_FOR] {th->for_data->id]};
00816~
003{1 if (enc-»ordered_info i= 0) {
othread_set_lock{&enc->ordered_info->lock);
00819 enc->ordered_info->ordered_lb += enc->ordered_info->incr;
00820 /+* implied flush ¢/
00821 { //alternative wake up method without using conditions
00822 int 8l;
00823 g
00824 for (sl = omp_get_num_threads{) - 1; sl >= 0; sl--) { /* downwarde it is fester */ i
00825 /* safely unlock all locks */ T 3
00826 othread_teat_lock (&enc->ordered_info-s>sleep_locks{sll);
00827 othread_unset_lock (&enc->ordered_info->sleep_locks(sl));
oosas :
00829
00830 othread_unset_lock {&enc->ordered_info->lock);
00831
00832 } o
00833 et - c
00834 /+ : R o
00835 * FOR X N
00836 +/ :
00837
00838 /**
00839 Necessary for nested ordered. .
00840 */ i
00841 void _omp_push_for_data(int k, int 1lb) «® 4
00842 {
00843 _omp_for_data_t *p;
00844 _ompi_thread_t *th = _OMP_THRRAD;
00845 .
00846 p = (_omp_for_data_t *) _omp_alloc(sizeof(_ omp for_data_t));
00847 p->id = k;
00848 p->1b « 1b; Do o
00849 p->next = th->for_data; o
00850 th->for_data = p; T e
00851 } S
00852 o
00853 void _omp_pop_for dataf) ST e e
00854 { . S

00855 _omp_for_data_t *p;

00856 _ompi_thread t *th = _OMP_THREAD;
00857

00858 p = th->for_data;

00859 th->for_data = p->next;

00860 free(p);

00861 )

00862 )

00863 int _omp_static_bounds(int ub, int 1b, int k, int step, int chunksize, int *start, int *end,
00864 int nchunks, int init_start, int +i)




-

00884 elage return 0; ;
00885 )
00886 >
00087 int _omp_dynamic_bounds(int ub, int 1lb, int k, int step, int chunksize, int *start, int *end,
00888 int 41, int d2, int +*d3)
00889 { R
00890 int newld,
00893 _ompi_thread_t *th = _OMP_THREAD;
00892 int *data ~ &th->con_encounter[_OMP_FOR] [k]) ->data;
00893
00894 othread_set_lock (&th->parent->con_lock [_OMP_FOR) {k});
00895 newlb = *data;
00896 (+data) += step *chunksize;
00897 othread_unset_lock (&th->parent->con_lock [_OMP_FOR] (k] ),
00898
00899 it (atep >= 0) {
00900 if (newld < ub) {
00901 ¢gtart = newlb;
00902 *end « *gtart + chunksizetsgtep;
00903 if (*end > ub)
00904 tend = ub;
00905 return 1;
" 00906 }
00907 else return 0; '
00908 \
100909 else { . »
00910 if (newlb > ub) {
- 00911 tgtart = newlb;
00912 *end = *start + chunksize*step;
00913 if (*end < ub) ’ . -
00914 tend = ub;
00915 return 1;
00916
00917 else return 0;
00918 }
00919 }
00920
00921 int _omp_guided bounds({int ub, int lb, int k, int step, int chunkeize, int *start, int *end,
00922 int d1, int 42, int *d43)
00923 {
00924 int newlb, iters;
00925 div_t d; .
00926 _ompi_thread_t *th = _OMP_THREAD;
_ 00927 int *data s &th->con_encounter [ OMP_FOR] [k) ->data;
00928 - -
00929 othread_set_lock(&th->parent->con_lock [_OMP_FOR] [k]); .
00930 newlb = *data; *
00931 d = div(ub - newlb, step * th->parent->num_children);
00932 iters = d.quot;
00933 it (d.rem le 0)
00934 iters++;
00935 if (iters > chunkeize)
00936 chunksize » iters;
00937
00938 (*data) +« step * chunksize;
00939 othread_unset_lock (&th->parent->con_lock [_OMP_FOR) [k] ) ; .
00940
00941 if (step >= 0) { .
00942 if (newlb < ub) { .
00943 *atart = newlb;
00944 *end = *ptart + chunksizerstep;
00945 it (*end > ub)
00946 *end = ub;
00947 return 1y .
00948 ’
00949 else return 0;
00950
00951 elge {
00952 if (newlb > ub) {
00953 tgtart = newlb; “*
00954 *end = *gtart + chunkBlze*step;
00955 if (*end < ub)
00956 - *end = ub,
00957 return 1;
00958
00959 else return t;
00960
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00961 }

00962

00963 void _omp_static_bounds_default (int ub, int 1lb, int step. int *start, int *end)
00964 {

00965 int chunksize, iters, nchunks;

00966 div_t diters, dchunksize;

00967 int N = _OMP_THREAD->parent->num_children;

00968 int myid = _OMP_THREAD->thread_num;

00969

00970 © diters = div(ub - 1b, step); /* total number of iterations ¢/
0091§r iters = diters.quot;

0097 1f (diters.rem i= 0) iters++;

00973

00974 if (iters <= N) nchunks = iters, chunksize « 1;

00975 else {

00976 nchunks = N; -

00977 dchunksize = div(iters, N);

00978 chunksize = dchunkeize.quot; /* iteretions in a chunk */
00979 iters = dchunksize.rem;

00980 if (iters)

00981 chunksize+s+; /* tirst iters threads get this chunksize */
00982 }

00983

00984 1f (myid < nchunks) {

00985 if (myid < iters || iters «= 0) { /* I get a full chunk */
00986 *gtart = lb + chunksize*gtep*myid;

00987 tend = *gstart + chunksizet¢step;

00988 }

00989 elee { /* 1 get a smaller chunk */
00990 tgtart = 1b + chunksize*gtep*iters + (chunksize - 1)+*gtep®(myid - iters);

00991 *end = *gtart + (chunksize - 1)*step;

00982 }

00993

00994 /* otherwise, there is nothing for me ¢/ -

00995 else *start = *end = 0; - /* force no computations */
00996 )

00997

00998 void _owp_static_bounds_chunk({int ub, int 1lb, int step, int chunksize, int *nchunks,

00999 int *init_start)

01000 { :
01001 div_t diters, dnchunks; !
01002 int iters;

01003

01004 diters = div(ub - 1lb, step);
01005 iters = diters.quot;

01006 if (diters.rem I= 0)

01007 iters++;

01008

01009 dnchunks = div(iters, chunksize); !
01010 +*nchunks = dnchunks.quot; )
01011 if (dnchunks.rem != 0)

01012 (*nchunks) ++;

01013

01014 *init_start = lb + _OMP_THREAD->thread num*step+*chunksize;
01015 }

ompi-0.8.2/lib/ompi.h

I 00001 /* .
f 00002 OMPi OpenMP Compiler

?; 00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, Geoxge Tzoumas,

‘ 00004 Alkis Georgopoulos.

00005 :
00006 This file is part of OMPi,

00007

00008 OoMPi ig free software; you can redistribute it and/or modify

; 00009 it under the terms of the GNU General Public License as publighed by

= 00010 the Free Software Foundation; either version 2 of the License, or

¢ 00011 (at your option) any later version.

00012

00013 OMPi is distributed in the hope that it will be useful,

00014 but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the :
00016 GNU General Public License for more details. g
00017

.
b
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00018 You should have received a copy of the GNU General Public License
. 00019 along with OMPi; if not, write to the Free Software
- 00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA ‘.
00021 */ .
00022
00023 /+*! \file ompi.h .
00024 \brief Private runtime library interface.
00025 ¢/
00026
00027 #ifndef _ OMPI_H_
00028 #define __OMPI_H__
00029
ooo3°/t.ttt..t.tt‘......tt.t"..00.
00031 * *
00032 * TYPES ¢
00033 .
00034 "0"‘..'0'..'0..0'0....li'../
00035
00036 /++
00037 Holds the data of copyprivate vars as pure bytes.
00038 */
00039 typedef struct
00040 char *data;
00041 othread_t owner;
00042 int del_counter; 3
% 00043 othread_lock_t lock; ‘ »
00044 } _omp_cpriv_t;
00045
00046 /** .
00047 Ordered data. . .
00048 ¢/
00049 typedef struct {
00050 _int ordered 1lb; /**< The lower bound of the chunk that should be next (serially) ¢/
00051 int incr; /**< 18 > 0 is FOR's step is positive */
00052 othread_lock_t *sleep_locks; /**< Threads sleep in these locks until their order comes */
00053 othread_lock_t lock;
00054 } _omp_ordered_info_t;
00055
00056 /w+
00057 FOR schedule info.
00058 +/
00059 typedef struct { .
00060 int sched;
. 00061 int chunksize;
00062 } _omp_sched_info_t; - - "
00063 .
00064 /#+ *
00065 Directive data : node in the 8SF rounds list.
00066 */
00067 typedef struct _ompi_ssfround_s (
00068 int data; /**< Used in for (original 1b) and in sections (section id to execute next) */
00069 int left; /*%< # threads that have passed through this round #/
00070 _omp_ordered_info_t *ordered_info;
00071 _omp_sched_info_t sched_info;
00072 struct _ompi_sgefround_s *next;
00073 } _ompi_ssfround_t;
00074
00075 /o« .
00076 This structure is only used to keep track of ordered fors. .
00077 It is a stack for the case of nested ordereds.
00078 */
00079 typedef struct _omp_for_data_s {
00080 int id; /**< Directive number */
00081 int 1b; /*%< The lower bound of the chunk that I am currently executing */
00C82  struct _omp_for_data_s *next; ‘
00083 } _omp_for_data_t;
00084
00085 /«+
00086 Barrier structure
00087 +/ u\
00088 typedef struct { &
00089 othread_lock_t *lock;
00090 othread_lock_t c_lock;
00091 int total, left; e
00092 } _omp_barrier_t; ’
00093
00094 /#s
Error} Style not defined. 101




00095
00096
00097
00098
00099
00100
00101
00102
00103
00104

The execution environment of ompi's threads;

The pool of threads is a linked list of such structures.
t/ .

typedef struct _ompi_execenv_s {

void *(*start_routine) (void +); /**< What function to execute */

void *arg; /**< The function's argument */
othread_lock_t lock; /**< To wait for work; parent will unlock it ¢/
struct _ompi_execenv_s *next; /**< Next node in the pool */

} _ompi_execenv_t;
[

0010§ ‘/*'
0010 Thread tree (TT) nodes.

00107
00108
00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
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*/
typedef struct _ompi_thread s {
struct _ompi_thread s *child, *next, *parent;
int num_children;

int thread_num; /**< Thread id within the team */
int real_thread_num; /**¢c Serial thread id used only to index threadprivate */
othread_t thrid; /**< The othread id «/
void *shared_data; /**< Pointer to shared struct of current function */

/* Where we will get shared data from; normally our parent, except at a false parallel if where we
get it from ourselves since we are the only thread to execute the region. */

struct _ompi_thread_s ®sdn;
_omp_barrier_t barrier; /**< Barrier for my children */
othread_lock_t *con_lock(3}; /**< For SSF rounds handling */
_ompi_safround_t **con_head(3]}; /**< Start of SSF round list (for my children) ¥/
_ompi_ssfround_t **con_run{3}; /** Bnd of SSF round list (for my children) */
_ompi_ssfround_t **con_encounter {3}; /**< Por me; my current SSP round in parent's SSP list +/
_omp_cpriv_t copyprivate; /**< Por copyprivate; owner will store data here and the rest of the
children will take it from here */

othread_lock_t join_lock; /**< Parent sleeps on this lock waiting for all children to finish */
int children_alive; /**< Children not finished yet */
othread_lock_t children_count_lock;
_omp_for_data_t *for_data; /**< My own ordertd info */

} _ompi_thread_t; -

/tt

Module info

*/

typedef struct {

othread_lock_t *reduction_lock;

void *tp_vars; /**< Struct with threadprivate vars */
int tp_vars_structsize;
int len_tp_vars; /**< Length of array (number of elements) */
int for_ofs, single_ofs, sections_ofs;

} _omp_mod_t;

/i*iit.Qittit...'."."'i""'

* .«
* FUNCTION PROTOTYPES *
* -

t'ttt’ttﬁl’"'t'.tt..."'t..i./

void _omp_create_team(int num_threads, _ompi_thread_t *parent, void *(*func)(void *), void *shared);
void _omp_destroy_ team( _ompi_thread_ t *parent);

/**
ompi_barrier_t is declared here as void, to enable the user to défine hie own barrier type
*

#define ompi_barrier_t void

/* These functions are declared as weak symbols, so that they can be overriden by a user defined

function */

void ompi_barrier_ init (ompi_barrier_t *bar, int n);

void ompi_barrier_wait (ompi_barrier_t +*bar);

void ompi_barriex_destroy{ompi_barrier_t *bar);

void _omp_module_init{_omp_mod_t *module, int num_for, int num_single, int num_sectioms,
int num_reduction, int g_threadprivate, void (*_init_global_threadprivate_func) ());

int _omp_initialize();
int _omp_assign_key(void *p);
*
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00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248

void _omp_flush(void *);
void _omp_flush_all();

int _omp_get_next_section({int k);

void _omp_ordered begin();
void _omp_ordered_end();

void _omp_push_for_data(int k, int 1b);
void _omp_pop_for_data();
int _omp_get_for_schedule();

int _omp_guided_bounds(int ub, int 1b, int k, int step, int chunksize,
int t*start, int *end, int, int, int %);
int _omp_dynamic_bounds(int ub, int 1lb, int k, int step, int chunksize,
int *start, int *end, int, int, int *);
int _omp_static_bounds(int ub, int 1b, int k, int step, int chunksize,
int *start, int *end, int nchunks, int init_start, int *i);
void _omp_static_bounds_default (int ub, int 1lb, int step, int #*start, int *end);

~
int _omp_init_directive(int type, int k, int data, int incr, int has_ordered, char sched);

void _omp_static_bounds_chunk(int ub, int 1lb, int step, int chunksize, int *nchunks,

int +*init_start);

void _omp_modules_initialize();

void _omp_modules_init_threadprivate(); .

void _omp module_resize_tp_vars(_omp_mod_t *module, int newlen);
void _omp_modules_resize_tp_vars(int newlen);

extern _ompi_thread_t *_omp_sentinel_thread, *_omp_master_thread;
extern othread_key_t _ompi_thread key;
extern int _omp_max_threads;

extern int _omp num_sections, _omp_num_for, _omp num_single;
extern int _omp_serialize;

extern int _omp_num _procs;
extern othread_lock_t _omp_atomic_lock;

extern void *_omp_alloc(int size);
extern void *_omp_calloc(int size); .

/i**'**t'tt*'*t*t*t**'i*t*'tt'
~ - *

DEFINITIONS USED IN GENERATED CODE *
*
t'l*lt*iﬁ*ﬂti*t**ttitt""i*’/

» % % *

#ifndef _OPENMP

#define _OPENMP 200203

#endif

#define _OMP_SINGLE 0

#define _OMP_SECTIONS 1

#define _OMP_FOR 2

#define _OMP_STATIC 0 .
#define _OMP_DYNAMIC 1

#define _OMP_GUIDED 2

#define _OMP_RUNTIME 3

#define _omp_run_single(k) _omp_init_directive(_OMP_SINGLE, k, 0, 0, 0, 0)
#define _omp_init_sections(k,d) _omp_init_directive(_OMP_SECTIONS, k, d4, 0, 0, 0)

/** Gets the thread's node in the Thread Tree (TT) */
#define _OMP_THREAD ({_ompi_thread_t *) othread_getspecific(_ompi_thread_key))

/** Shared variable refe nce */
#define _OMP_VARREF(f,i) {*((f ## _vars *) (_OMP_THREAD->sdn->shared data))->i)

/** Declaration of a structure holding the shared variables %/
#define _OMP_PARALLEL_DECL_VARSTRUCT(s) \
8 ## _vars s ## _var

/** Initialization of a shared variable in the structure */
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00249
00250
00251
00252
00253

#define _OMP_PARALLEL_INIT VAR(s,v) \
8 #4 var. v = &lv)

#endif /* __OMPI_H__ */

ompi-0.8.2/lib/othread.h

00001 /* ;
00008 || OMPi OpenMP Compiler 3
00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas, i
00004 Alkis Georgopoulos. i
00005 :
00006 This file is part of OMPi. ;
00007 :
00008 OMPi is free software; you can redistribute it and/or modify

00009 it under the terms of the GNU General Public License as published by :
00010 the Free Software Foundation; either version 2 of the License, or i
00011 (at your option) any later version. .
00012 3
00013 OMPi is distributed in the hope that it will be useful, ;
00014 but WITHOUT ANY WARRANTY; without even the implied warranty of :
0001s MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the :
00016 GNU General Public License for more details. ;
00017 -
00018 You should have received a copy of the GNU General Public License !
00019 along with OMPi; if not, write to the Free Software ‘
00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA |
00021 +/

00022

00023 /+*! \file othread.h

00024 \brief The wrapper functions implementations for pthread.h or other libraries. . ;
00025 */ - 3
00026 - !
00027 #ifndef _ OTHREAD_H__ 3
00028 #define __ OTHREAD H__ 3
00029

00030 /* If you want to use Solaris threads you should "./configure --enable-sclaristhreadssyes® =/

00031

00032 /* First include the machine-dependent types */

00033 #ifdef SOLARISTHREADS

00034 #include “sparc_othread_types.h*

00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
000459
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067

104

#else /* _GENERIC */

#i1nclude "generic_othread types.h®

#endif

/* And then declare below the machine-independent types */

/** Create Thread. 3

The othread create() function creates a thread with the specified attributes and runs the C
function start_routine in the thread with the single pointer argument specified. The new thread
may, but does not always, begin running before othread_create() returns. If othread create()
completes successfully, the othread handle is stored in the contents of the location referred to 3
by thread. Returns 0 if successful.
*/
int othread_create(
othread_t *thread, /**< (Out) Othread handle to the created thread */
const othread_attr_t *attr, /**< (In) The thread attributes object containing the attributes to i
be associated with the newly created thread. If NULL, the default thread attributes are used. */ ;
void *(*start_routine) (void *},/**t< (In) The function to be run as the new threads start routine ¢/ "
void *arg); /**< (In) An address for the argument for the threads start routine #*/ ﬂ
¢
/** Compare Two Threads. k|
The othread_equal () function compares two Othread handles for equality. ¥
Returns 1 if the Othread handles refer to the same thread, 0 otherwise.
*/
int othread_equal( ’
othread t t1, /**< (In) Othread handle for thread 1 */
othread:t t2); /**< (In) Othread handle for thread 2 */
/** Get Thread Local Storage Value by Key.

The othread_getspecific() function retrieves the thread local storage value associated with the
key. othread_getspecific() may be called from a data destructor. The thread local storage value is
a variable of type void * that is local to a thread, but global to all of the functions called
within that thread. It is accessed via the key. Returns NULL if key out of range.

«/

13
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00068
00069
00070
00071
00072
00073
00074
00075
00078
00077
00078
00079
00080
00001
00082
00083
00004
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
001085
00106
00107
00100
00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00135
00126
00127
00138
00129
00130
00131
00132
00133
00134
0013%
00136
00137
00136
00139
00140
00141
00142
00143
00144

void tothread_getspecific(
othread_key_t key); /**e (In) The thread local storage key returned from othread_key create() ¢/
‘-

/** Create Thread Local Storage Key. .

The othread_key_create() function creates a thread local storage key for the process and assoclates

the destructor function with that key. After a key is created, that key can be used to set and get

per-thread data pointer. When othread_key_create() completes, the value associated with the newly

created key is NULL. Returns 0 if successful.

¢/

int othread_key_create(

othread_key t *key,/**<(Out) The address of the variable to contain the thread local storage key */

void (*destructor) {void %)), /**¢ (In) The address of the function to act as a destructor for
thie thread local storage key */

/** Get Othread Handle.

The othread_self() function returns the Othread handle of the calling thread. The cothread self ()
function doee NOT return the integral thread of the calling thread. You must use
othread_getthreadid_np() to return an integral identifier for the thread.

*/

othread_t othread_selft (void),

/** Set Process Concurrency Level.

The othread_setconcurrency{} function sets the current concurrency level for the process.

A concurrency value of zero indicates that the threads implementation chooses the concurrency
level that best suite the application. A concurrency level greater than sero indicates that the
application wante to inform the system of its desired concurrency level. \

Returne 0 if successful. 'S
*/
int othread_psetconcurrency(

.

int concurrency); /**< (In) The new concurrency level for the process */

/** Set Thread Local 8torage by Xey.
The othread_setspecific() function sets the thread local storage value associated with a key. The
othread_setspecific() function may be called from within a data destructor.

*/

int othread_setspecific(

othread_key_t key, /**< (1n) The thread local storage key returned from othread_key create(). */
const void *value); /**< (In) The pointer to store st the key location for the calling thread. ¢/

/*8IMPLE LOCKS ¢

/Qt .
The othread_init_lock function initializes the simple lock associated with the parameter lock for

use in subsequent c¢alls,
[ ]

int othread_init_lock( * .
othread_lock_t *lock); /**e (1n) The address of the variable to contain a lock object.’ ¢/
.

/Q.

T?e othread destroy_lock function ensures that the pointed to lock variable loock is uninitialized.
*

int othread destroy_look(

othread_lock_t *loock); /**¢ (1n) Address of the lock to be destroyed #/

/e

The othread_set_lock function blocks the thread executing the function until the specified lock is
a;-ilable and then sets the look. A simple lock is available if it is unlocked.

*

int othread_set_lock( .

othread_lock_t *look); /**e (In) The address of the look to set */

/e

T?e othread_unset_lock function provide the means of releasing ownership of a simple lock.

int othread_unset lock(
othread_lock_t *lock); /**¢ (In) Address of the louok to umuet #/

AL

The othread_test_lock function attempts to set & look but does not blovk execution of the thread,
37turna a nongzero value if the loock is successfully set; otherwise, it returhs zero.

int othread test_lock( 5&

othread_lock_t *lock); /**< (in) Address of the look to set */

/*NEBTED LOCKS?*/

/00
‘The othread_init_nest_lock funotion initializes the nested lock associated with the parameter lock
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00145 for use in subsequent calls.
00146 */
00147 int othread_init_nest_lock( -

00148 othread nest_lock_t *lock); /**< (In) The address of the variable to contain a nested lock ¢/

00149
00150 /*+

00151 The othread_destroy nest_lock function ensures that the pointed to lock variable lock is

00152 uninitialized.

00153 ¢/

00154 fnt othread_destroy_nest_lock(
oo152'~othread_nelt_lock_c *lock) ;
001S

00157 /*+*

/**< (In) Address of the lock to be destroyed ¢/

00158 The othread_set_nest_lock function blocks the thread executing the function until the specified
00159 lock is available and then sets the lock. A nestable lock is available if it is unlocked or if it

00160 is already owned by the thread executing the function.
00161 */

00162 int othread_set_nest_lock(

00163 othread nest_lock_t *lock);

00164

00165 /**

/**< (In) The address of the lock to set */

00166 The othread_unset_nest_lock function provide the means of releasing ownership of a nestable lock.

00167 */

00168 int othread_unset_nest_lock(
00169 othread_nest_lock_t *lock);
00170

00171 /*»

/**< (In) Address of the lock to unset */

00172 The othread_test_nest_lock function attempts to set a lock but does not block execution of the
00173 thread. Returns the new nesting count if the lock is successfully set: otherwise, it returns zero.

00174 */

00175 int othread_test nest_lock(
00176 othread_nest_lock_t *lock);
00177

00178 /* SPIN LOCKS?®/
00179

00180 /*¢

/**< (In) Address of the lock to set */

g

-

00181 The othread_init_spin_lock function initializes the spni lock associated with the parameter lock

00182 for use in subsequent calls.
00183 ¢/
00184 int othread_init_spin_lock(

00185 othread_spin_lock_t *lock); /**< {In) The address of the variable to contain a spin lock ¢/
00186
00187 /e+

00188 The othread destroy.spin_lock function ensures that the pointed to lock variable lock is

00189 uninitialized.

00190 *+/

00191 int othread_destroy_spin_lock(
00192 othread_spin_lock_t *lock};
00193

00194 /e+

/**< (In) Address of the lock to be destroyed ¢/

00195 The othread set_spin_lock function blocks the thread executing the function until the specified
00196 1lock is available and then sets the lock. A spin lock is available if it is unlocked.

00197 +/

00198 int othread set_spin_lock(
00199 othread_spin_lock_t *lock);
00200

00201 /*+

/**< (In) The address of the lock to set */

00202 The othread unset_spin_lock function provide the means of releasing ownership of a spin lock.

00203 */

00204 int othread_unset_spin_lock(
00205 othread_spin_lock_t *lock);
unset */

00206

00207 /**

/%¢< (In) Address of the lock to

00208 The othread_test_spin_lock function attempts to set a lock but does not block execution of the
00209 thread. Returns a nonzerc value if the lock is successfully set; otherwise, it returns zero.

00210 */

00211 int othread_test_spin_lock(
00212 othread_spin_lock_t *lock);
set */

00213

00214 t#iendif
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ompi-0.8.2/lib/sparc_othread.c

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018

00019
00020
00021
00022

00023

00024

00025

00026

00027
00028
00029

00030
00031
00032
00033

/* ~
OMPi OpenMP Compiler .
Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,
Alkis Georgopoulos. .
This file is part of OMPi.
OMPi is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.
OMPi is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.
You should have received a copy of the GNU General Public License
along with OMPi; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
*/
/*! \file sparc_othread.c .
\brief The wrapper function implementations for -solaris threads. -
*/
#include <othread.h>

#include <thread.hs> - -

/** Create Thread.

The othread_create() function creates a thread with the specified attributes and runs the C
function start_routine in the thread with the single pointer argument specified. The new thread
may, but does not always, begin running before othread_create() returns. If othread create()

00034 completes successfully, the othread handle is stored in the contents of the location referred to
00035 by thread. Returns 0 if successful.

00036 */

00037 int othread_create(

00038 othread_t *thread, /**< (Out) othread handle to the created thread */
00039 const othread_attr_t t*attr, /**< (In) The thread attributes object containing the attributes to
00040 be associated with the newly created.thread. If NULL, the default thread attributes are used. */
00041 void *(*start_routine) (void *),/**< (In) The function to be run as the new threads start routine */
00042 void *arg) /**< (In) An address for the argument for the threads start routine */
00043 { -

00044 recturn thr_ create( '
00045 NULL, /* stack_bask */
00046 0, /* stack_size */
00047 start_routine,

00048 arg,

00049 o, /* TODO: flags do not match but are unused */
00050 thread) ;

00051 }

00052

00053 /** Compare Two Threads.

00054 The othread_equal() function compares two othread handles for equality.

00055 Returns 1 if the othread handles refer to the same thread, 0 otherwise.

00056 */

00057 int othread_equal ( . .
00058 othread_t t1, /**< (In) othread handle for thread 1 */
00059 {othread_t t2) /**< (In) othread handle for thread 2 */
00060

00061 return tl == t2; /**< There is no thr equal in Solaris threads */
00062 } - .
00063 "
00064 /** Get Thread Local Storage Value by Key.

00065 The othread getspecific() function retrieves the thread local storage value associated with the
00066 key. othread_getspecific() may be called from a data destructor. The thread local storage value is
00067 a variable of type void * that is local to a thread, but global to all of the functions called
00068 within that thread. It igmaccessed via the key. Returns NULL if key out of range.

00069 * g

00070 void *othread_getspecific(

00071 {othread_key_t key) /**< (In) The thread local storage key returned from othread key_create() */
00072

00073 void *result;

00074

00075 thr_getspecific(key, &result); /* Returns int (error code), not the pointer */
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00076
00077
00078
00079
00080
00081
00082
00083
00084
00085

-
return result;

} -~

/** Create Thread Local Storage Key.

The othread_key_create{) function creates a thread local storage key for the process and associates
the destructor function with that key. After a key is created, that key can be used to set and get
per-thread data pointer. when othread_key_create() completes, the value associated with the newly
_created key is NULL. Returns 0 if successful.

€/

Ooosgtint othread_key_create(

0008

00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098

othread_key_t *key,/**<(Out) The address of the variable to contain the thread local storage key */
void (*destructor) (void *)) /**< (In) The address of the function to act as a destructor for */
{ /* this thread local storage key */

return thr_keycreate (key, destructor); /* TODO: descructor unused, can be removed */

}

/** Get othread Handle.

The othread_self() function returns the othread handle of the calling thread. The othread_self()
function does NOT return the integral thread of the calling thread. You must use
othread_getthreadid np()} to return an integral identifier for the thread.
*/
othread_t othread_self {void)

00099 {

00100

recurn thr_self();

00101 }

00102
00103
00104
00105
00106
00107
00108
00109
00110
00111

/** Set Process Concurrency Level,

The othread_setconcurrency() function sets the current concurrency level for the process.

A concurrency value of zero indicates that the threads implewmentation chooses the concurrency
level that best suits the application. A concurrency level greater than zero indicates that the
application wants to inform the system of its desired concurrency level.

Returns 0 if successful.

./ .

int othread_setconcurrency( -

int concurrency) /**< (In) The new concurrency level for the process */

00112 {

00113

return thr_setconcurrency(concurrency);/* actuslly it does nothing, all threads attached in LWp */

00114 }

00118
00116
00117
00118
00119

/** Set Thread Local Storage by Key.

The othread_setspecific() function sets the thread local etorage value associated with a key. The
othread_setspecific() function may be called from within a data destructor.

*/

00120 int othread_setspecific(

00121 othread_key t key, /**< (In) The thread local storage key returned from othread key create(). */
00122 {conet void *value) /**< (In) The pointer to store at the key location for the calling thread. */
00123

00124  return thr_setspecific((thread_key_t)key, (void *)value);

00125 }

00126

00127 /* SIMPLE LOCKS ¢/

00128

00129 /e+

00130 The othread init_lock function initializes the simple lock associated with the parameter lock for
00131 use in subsequent calls,

00132 +/

00133 int othread_init_lock(

00134 othread_lock_t *lock) /**< (In) The address of the variable to contain a lock object. */
00135 {

00136 return mutex_init (&lock->mutex, '

00137  USYNC_THREAD, /* The lock can be used to synchronize threads in this process only */
00138  NULL); /* void *arg, not currently used */
00139 }

00140

00141 /#*+*

00142 The othread_destroy_lock function ensures that the pointed to lock variable lock is uninitialized.
00143 */

00144 int othread_destroy lock(

00145 othread lock_t *lock) /**< (In) Address of the lock to be destroyed */
00146 (

00147 return mutex_destroy (&lock-~>mutex) ;

00148 }

00149

00150 /*+*

00151 The othread_set_lock function blocks the thread executing the function until the specified lock is
00152 available and then sets the lock. A simple lock is available if it is unlocked.
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00153 */

00154 int othread_set_lock(

00155 othread_lock_t *lock) /**< (In) The address of the lock to set */
00156 {

00157 return mutex_lock (&lock->mutex) ;

00158 } .
00159

00160 /**

00161 The othread unset_lock function provide the means of releasing ownership of a simple lock.

00162 +/

00163 int othread_unset_lock(

00164 othread_lock_t *lock) /**< (In) Address of the lock to unset */
00165 {

00166 return mutex_unlock (&lock->mutex) ;

00167 }

00168

00169 /**

00170 The othread test_lock function attempts to set a lock but does not block execution of the thread.
00171 Returns a nonzero value if the lock is successfully set; otherwise, it returns zero.

00172 +*/

00173 int othread_test_lock(

00174 othread_lock_t *lock) /**< (In) Address of the lock to set */
00175 {

00176 return mutex_trylock(&lock->mutex) ;

00177 } .
00178 . -
00179 /* NESTED LOCKS*/

00180

00181 /#+ )

00182 The othread_init_nest_lock function initializes the nested lock associated with the parameter lock
00183 for use in subsequent calls.

00184 */

00185 int othread_init_nest_lock(

00186 othread_nest_lock_t *lock) /**< (In) The address of the variable to contain a nested lock */
00187 {

00188 mutex_init (&lock->ilock, USYNC_THREAD, NULL); /* initialize fields +/
00189 /* mutex_lock(lock->ilock); */ :
00190 mutex_init (&lock->lock, USYNC_THREAD, NULL);

00191 lock->count = 0;

00192 cond_init (&lock->cond, USYNC_THREAD, NULL); /* Synchonize threads in this process only */
00193 /* mutex_unlock(&lock->ilock}; */

00194 -

00195 return 0;

00196 }

00197 - -

00198 /#* e
00199 The othread destroy_nest_lock function ensures that the pointed to lock variable lock is *
00200 wuninitialized.

00201 +/

00202 int othread_destroy_nest_lock(

00203 {othread_nest_lock_t *lock) /**< (In) Address of the lock to be destroyed */
00204

00205 /* mutex_lock(&lock->ilock); */

00206 mutex_destroy(&lock->lock); /* destroy the mutex fields */
00207 cond_destroy(&lock->cond) ;

00208 /* mutex_unlock({&lock->ilock); */

00209 mutex_destroy(&lock->ilock) ;

00210 }

00211 .

00212 /#+

00213 The othread_set_nest_lock function blocks the thread executing the function until the specified

00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228
00229

lock is available and then sets the lock. A nestable lock is available if it is unlocked or if it
is already owned by the thread executing the function.

*
/
int othread_set_nest_lock( "
{othread_nest_lock_t *1lock) /**< (In) The address of the lock to set */
mutex_lock (&lock->ilock) ; /* get exclusive access to the struct */
if (mutex_trylock (&lock->lock)==0) { /* if not already locked */
lock->owner = othreadvqelf(); /* lock it */
lock->count++; &
/* else check if already locked by the same thread */
else if (othread equal (lock->owner, othread_self()))
lock->count++; /* if yes, just increase counter */
else { /* else it's locked by another thread, we have to wait */
while (mutex_trylock(&lock->lock) != 0)
cond_wait (&lock->cond, &lock->ilock);
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00230 lock-s>owner = othread_self();

00231 lock->count++;
00232 }

00233 mutex_unlock(&lock->ilock) ;

00234 }
00235
00236 /**

/* done waiting, now lock it ¢/

/* unlock the struct access lock */

00237 The othread_unset_nest_lock function provide the means of releasing ownership of a nestable lock.

00238 */

00239 imt othread_unset_nest_lock(

0024{ . othread_nest_lock_t *lock)
0024 '{
00242 mutex_lock (&lock->ilock) ;

00243 :{ {othread_equal (lock->owner, othread_self())

00244 && lock->count > 0) {

00245 lock->count--;

00246 1f {lock->count == 0) {
00247 mutex_unlock (&lock->lock) ;
00248 cond_signal {(&lock->cond) 3
00249

00250 }

00251 mutex_unlock(&lock->ilock);
00252 }

00253

00254 /*»

/**< (In) Address of the lock to unset */

/* get exclusive access to the struct */
/* if locked by the calling thread */
/* and count > 0 */

/* if count reaches zero */

/* then completely unlock ¢/

/* and signal condition */

/* because someone might be waiting to set the lock */

/* unlock the struct access lock */

00255 The othread_test nest_ lock function attempts to set a lock but does not block execution of the
00256 thread. Returns the new nesting count if the lock is successfully set; otherwige, it returns zero.

00257 +/

00258 int othread_test_nest_lock(
00258 othread nest_lock_t *lock)
00260 {

00261 int res;

00262

00263 mutex_lock(&lock->ilock) ;

00264 if (mutex_trylock(&lock->lock)a=0) {

/**< (In) Address of the lock to set */

/* get exclusive access to the’ struct ¢/
-° /* if not already locked */

00265 lock->owner = othread_self(); /* lock it +/
00266 res = ++lock->count; /* return 1 ¢/
00267

00268 else /* elge check if already locked by the same thread ¢/
00269 1f (othread_equal (lock->owner, othread_self()))

00270 res = ++lock->count; /* if yes, return the nesting counter */
00271 else

00272 res = 0;

00273  mutex_unlock (&lock->ilock); /* unlock the struct access lock */
00274

00275 rerurn res;

00276 }

00277

00278 /* SPIN LOCKS?®*
00279
00280 /*+

00281 The othread_init_spin_lock function initializes the spin lock associated with the parameter lock
00282 for use in subsequent calls.

00283 */

00284 int othread_init_spin_lock({
00285 othread_spin_lock_t *lock)
00286 {

/**< (In) The address of the variable to contain a spin lock */

00287 return mutex_init (&lock->mutex,
/* The lock can be used to synchronize threads in this process only */

00288  USYNC_THREAD,
00289  NULL);

00290 }

00291

00292 /*+

/* void *arg, not currently used */

00293 The othread_destroy_spin_lock function ensures that the pointed to lock variable lock is

00294 wuninitialized.
00285 */

00296 int othread_destroy_spin_lock(

00297 othread spin_lock_t *lock)
00298 {

00299 return mutex_destroy({&lock->mutex);

00300 }
00301
00302 /*+

/**< (In) Address of the lock to be destroyed +/

00303 The othread set_spin_lock function blocks the thread executing the function until the specified
00304 lock is available and then sets the lock. A spin lock is available if it is unlocked.

00305 */
00306 int othread_set_spin_lock (

110
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00307 othread_spin_lock_t *lock) /**< (In) The address of the lock to set */
00308 {
00309 return mutex_lock(&lock->mutex) ; ~
00310 } .
00311
00312 /**
00313 The othread unset_spin_lock function provide the means of releasing ownership of a spin lock. *
00314 */
00315 int othread_unset_spin_lock(
00316 othread_spin_lock_t *lock) /**< (In) Address of the lock to unset */
00317 {
00318 return mutex_unlock(&lock->mutex) ;
00319 }
00320
00321 /*+*

00322 The othread_test_spin_lock function attempts to set a lock but does not block execution of the
00323 thread. Returns a nonzero value if the lock is successfully set; otherwise, it returns zero.
00324 +/

00325 int othread test_spin_lock(

00326 othread_spin_lock_t *lock) /**< (In) Address of the lock to set */
00327 {

00328 return mutex_trylock (&lock->mutex) ;

00329 }

. v
ompi-0.8.2/lib/sparc_othread_types.h ®
00001 /+
00002 OMPi OpenMP Compiler .

00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,
00004 Alkis Georgopoulos.

00005

00006 -~This file is part of OMPi.

00007

00008 OMPi is free software; you can redistribute it and/or modify

00009 it under the terms of the GNU General Public License as published by

00010 the Free Software Foundation; either version 2 of the License, or

00011 (at your option) any later version.

00012

00013 OMPi is distributed in the hope that it will be useful,

00014 but WITHOUT ANY WARRANTY; without even the implied warranty of

00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

00016 GNU General Public License for more details.

00017

00018 You should have received a copy of the GNU General Public License s
00019 along with OMPi; if not, write to the Free Software .
00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

00021 */

00022

00023 /*! \file othread_types.h

00024 \brief Thread types. Implementation for the sparc thread library.

00025 */°

00026

00027 #ifndef _ SPARC__OTHREAD_TYPES_H__

00028 #define _ SPARC__OTHREAD TYPES_H__

00029

00030 #include <thread.h»>

00031

00032 #define OTHREAD_LOCK_INITIALIZER {DEFAULTMUTEX)

00033

00034 typedef thread t othread_t;

00035 typedef long othread_attr_t; /* corresponds to parameter "flags" of thr_create, unused */

00036 typedef thread_key_ t othread key_t;

00037

00038 /** othread mutex_t is equivelant to mutex_t, except for its size. It is declared as a
000339 64-byte union to ensure that TWO locks can't fit in the same cache line. If two or more locks
00040 happen to be in the same cache line, then polling gets their value from RAM instead of cache,
00041 causing high bus traffic.

00042 1In Solaris threads, mutex_t is already padded to 64 bytes, so there is no size loss.

00043 DEVELOPERS NOTE: unions AMe initialized based on their FIRST declared member, i.e. mutex.
00044 1In order for the OTHREAD_LOCK~INITIALIZER to work, the order of members should not change.

00045 Nevertheless, in Solaris threads, padding is declared first, because no THREAD_MUTEX_INITIALIZER

00046 1is defined, and initialization is (according to the manuals) done by zero-filled memory.
00047 */

00048 typedef union {
00049 mutex_t mutex;
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00050 char padding(64]: /**< 64 bytes is >« than most cache line sizes
00051 } othread_lock_t;

00052 A

00053 /* TODO: check: in SunOS >= 5.9 recursive mutexes work ok, but not in 5.8.

00054 So it would be better to use #if os version... */

00055 /+¢

00056 The othread_nest_lock_t is

00057 A nested lock is an object type capable of represending either that a lock is available, or both
00058 the identity of the thread that owns the lock and a nesting count.

00059 _*/

00060 typedef struct {

0006¢ |~ mutex_t lock; /**< The corresponding simple lock
00062 othread_t owner; /**< Which thread owns the nestable lock
00063 int count; /**< How many times it is locked by the same thread
00064 cond_t cond; /**< Used to conditionally wait until lock is available
00065 mutex_t ilock; /**< Struct access lock
00066 } othread nest_lock_t;

00067

00068 /¢*

00069 othread_spin_lock_t locks are faster than othread_lock_t but they keep the processor busy.
00070 They are used in cases where something must be locked for a very small period of time.
00071 (For now they are implemented as simple othread_locks, except for IRIX)

00072 +/

00073 typedef othread_lock_t othread_spin_lock_t;:

00074

00075 #endif S e

ompi-0.8.2/ompi/Makefile.am

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024 bi

=
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#

OMPi OpenMP Compiler

Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas
Alkis Georgopoulos -

e®

This file is part of OMPi.

OMPi is free software; you can redistribute 1t and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

OMPi is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License ¢
along with OMPi; if not, write to the Free Software

Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

This file must be processed by automake

n_PROGRAMS = ompi ompicc

00025 AM_CFLAGS = @DEBUGFLAG® -I. -DSYSCOMPILER=\"@CCe\" -DINCLUDEDIR=\*@includedire\® -
DLIBDIR=\"@1ibdire\" @DEFINETHREADLIB®

00026 AM_YFLAGS = -d

00027 #AM_YFLAGS = -d -v --debug

00028

00029 ompi_SOURCES = parser.y scanner.l
00030 EXTRA_ompi_SOURCES = parser.h 4
00031 ompicc_SOURCES = ompicc.c

00032

00033 #CLEANFILES = parser.output parser.h parser.c scanner.c

ompi-0.8.2/ompi/ompicc.c

00001 /*
00002
00003
00004
00005
00006
00007
00008

112

OMPi OpenMP Compiler

Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,
Alkis Georgopoulos.

This file is part of OMPi.

OMPi is free software; you can redistribute it and/or medify
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00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037

00038 #include <ctype.h> - .

00039 #include <sys/types.h> b

00040 #include <sys/wait.h>

00041 #include <sys/stat.h>

00042 #include <unistd.h>

00043

00044 #include "config.h"

00045

00046 #define LEN 4096

00047 #define SLEN 256

00048

00049 /* The following variables are used to REMEMBER which thread library the user selected during
00050 ./configure and pass it on to

00051 1) The compiler, as #define, so that dthread.h can select the appropriate othread types.h, and
00052 2) The linker, to link the selected library with the user executable
00053 */ -

00054 #ifdef SOLARISTHREADS

00055  #warning "OMPi INFO: Compiling ompicc with Solaris threads library..."
00056 char *threadlib="thread";

00057 char *threadlib_define="-DSOLARISTHREADS";

00058 #else

00059 #warning "OMPi INFO: Compiling ompicc with pthread library...”

00060 char *threadlib="pthread®";

00061 char *threadlib_define="";

00062 #endif

00063

00064 typedef struct arg s {

00065 char opt;

00066 char val [SLEN] ;

00067 struct arg s *next;

00068 } arg_t; )
00069

00070 typedef struct {

00071 arg_t *head, *tail;

00072 } arglist_t;

00073

00074 char *get_basename (char *path)

00075 {

00076 char t*sg;

00077

00078  if (path == NULL || *path == 0)

00079 return "."; B

00080 else if (path[0} == '/' && path(l] == 0)

00081 return path; '

00082 else {

00083 s = path;

00084 while (*s) i

00085 B4+ .

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

OMPi is distributed in the hope that it will be useful, .
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with OMPi; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

*/

/*!

\file ompicc.c

\brief The ompi compiler command line interface.

Usage: ompicc [-k] [--pomp-enable] [--pomp-disable=...]) <gcc-args>
-k: keep intermediate files
--pomp-enable: enable POMP instrumentation\n"
--pomp-disable: disable specific POMP regions\n”

1. The input files are passed to the preprocessor (gcc -e).

2. Then ompi.c transforms #pragma omp ...

3. The output files are concatenated and passed to gcc.
*/
#include <stdio.h> ‘

#include <stdlib.h>
#include <string.h>

Error! Style not defined.

.-

F R

113




TVTRTREE © e ST E

gonscs

VY

00086 B8-=;

00087 while (*8 == '/' && 8 I= path)
0oo0es tge- = 0;

00089 if (s == path)

00090 return path;

00091 while (*s I= '/* && B 1= path)
00092 8--;

00093 if (%8 == '/')

00094 return 8 + 1;

00095 = else return path;

00096, }

ooo¥ }

00098

00099 char *get_dirname{char *path)
00100 {

00101 char *s;

00102

00103 if (path ee NULL || *path =« 0)
00104 return ".";

00105 else if (path[0] == '/' && path(l]} == 0)
00106 return path;

00107 else {

00108 s » path;

00109 while (*8)

00110 S+4}

00111 8~-;

00112 while (*s == */' && 8 1= path)
00113 *g-- w 0;

00114 if (s == path)

00115 veturn “/%;

00116 while (*s I= '/' && 8 l« path)
00117 8--;

00118 iE {*s we ) |

00119 if (s != path)

00120 *g = 0; -
00121 else return "/%;

00122

00123 else return *.®;

00124 return path;

00125 }

00126 }

Q0127

00128 arg_t *new_arg(char opt, char *val)
00129 { .

00130 arg_t *p; )

00131

00132 p = (arg_t *) malloc(sizeof(arg_t});
00133 if (p =s NULL)

00134 fprintf (stderr, "malloc(): out of memory\n®);
00135 _exit(-1);
00136

00137 p->»o0pt = opt;

00138 if {val != NULL)

00139 strcpy (p->val, val);

00140 else p->valf0] = 0;

00141 p->next = NULL;

00142 return p;

00143 }

00144

00145 void arglist_init(arglist_t *1)
00146 {

00147 l-s>head = 1l->tail = NULL;
00148 }

00149

00150 void arglist_add(arglist_t *1, arg_t *arg)
00151 {

00152 it (l1-shead == NULL)

00153 l->head = 1->tail = arg;
00154 else {

00155 l->tail->next = arg;

00156 1->tail = arg;

00157

00158 }

00159

00160 int append_arg(arglist_t *1, int arge, char **argv, int proceed)
00161 {

00162 char opt, val(SLEN];

114 Error! Style not defined.
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00163 arg_t *p;

00164

00165 vallo} = 0;

00166 if (argv[0] [0) == 0)

00167 return 0;

00168 if (argv{0) {0} t= '-') {

00169 P = new_arg(0, *argv); '
00170 arglist_add(l, p);

00171 return 0;

00172 }

00173 opt = argv(0] (1];

00174

00175 if (argv([0] [2] != 0) {

00176 strcpy (val, &argvi{o] [2]);

00177 p = new_arg{opt, val);

00178 arglist_add(l, p);

00179 return 0;

00180

00181 else {

00182 if (proceed && argc > 1)

00183 strcpy(val, &argvl(1i) [0]);

00184 P = new_arg(opt, val);

00185 arglist_add(l, p);

00186 return proceed && argc > 1;

00187 }

00188 } . ‘
00189

00190 void strarglist{char tdest, arglist_t *1)
00191 { )
00192 arg_t *p; -
00193 *dest = 0;

00194

00195 _for (p = 1->head; p 1= NULL; p = p->next) {
00196 if (p-sopt != 0) {

00197 sprintf (dest, "-%c ", p->opt);
00198 if (p->opt == '0o')

00199 dest += 3;

00200 else dest += 2;

00201

00202 sprintf (dest, "%s ", p->val);

00203 dest += strlen(p-»>val) + 1;

00204 |} -
00205 }

00206

00207 int fok(char *fname) - -
00208 {

00209 struct stat buf;

00210

00211 return stat (fname, &buf) == 0;

00212 }

00213

00214 int linking = 1;

00215

00216

00217

00218

00219

00220

00221
00222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239

int keep = 0;

-

/**< Becomes 0 if -¢ parameter is specified */
/**< Becomes 1 if -k parameter is specified */
/**< Collection of bits, enables/disables some instrumentation.

But always using POMP is annoying. So we defined an unofficial extra parameter "--pomp-enable" to
explicitly enable POMP. So if a user wants to enable POMP but disable barrier monitoring he should

specify --pomp-enable --pomp-disable=barrier */
int pomp_disable_mask = 0;

arglist_t files;

arglist_t goutfile;
arglist_t prep_args;
arglist_t link_args;
arglist_t gcc_args;

char curdir [SLEN];

void parse_args(int argc, char **argv)

{
int ¢, 4, i; <
char tmp[SLEN]; 5ﬁ
char *parameter;
static char *pomp_enable = "--pomp-enable";
static char *pomp_disable = "--pomp-disable=";
static char *pomp_region name[11] = {
"atomic", "barrier", "critical", "for", "master",
"parallel”, "region", "section", "sections", "single", "sync"};

Y

Error! Style not defined.

/**< Files to be compiled/linked +*/

/**< Qutput, -o XXX */

/**< Preprocessor args
/**< Linker args
/**< Remaining compiler args

*/
*/
*/

115




e ERENERH RA L R vave e ey

o p—— |

b NS

00240 static int pomp_region_mask(11] = {
00241 1, 2, 4, B, 16, 32, 64, 128, 256, 512, -1}; /* syac blocks ALL performance monitoring */
00242 int pomp_enabled = 0; /* POMP is initially disabled ¢/
00243
00244 getcwd{curdir, SLEN);
00245
00246 arglist_init(&files);
00247 arglist_init(&goutfile);
00248 arglist_init (&prep_args);
00249 “ arglist_init(&link_args);
oozsg‘. arglist_init(&gcc_args);
0025 argv++; ) 4
00252 argc--;
00253
00254 while (arge) {
00255 4 = 0;
00256 parameter = argv(0}; ]
00257 if (strncmp(parameter, pouwp_enable, strlen{pomp_enable)) == 0) {
00258 pomp_enabled = 1;
00259
00260 else it {strncmp(parameter, pomp_disable, strlen{pomp_disable)) == 0) {
00261 parameter += gstrlen(pomp_disable); /* pass the *-.pomp-disablee«® part */ 4
00262 do {
00263 for (1 = 0; 1 < 11; 1i+¢)
00264 if {strncmp(parameter, pomp_region_name(i), strlen(pomp_region_name[i})) == 0) { ,
00265 pomp_disable_mask |« pomp_region_mask(i}; /* set the magk */ ;
00266 parameter +s strlen{pomp_region_name{i)); 1
00267 if (*parameter «= *‘,') /* e.g. --pomp-disable-atomic, region */ i
00268 parameter++;
00269 breai; /* exit for */
00270
00271 } while (i < 11 && *parameter 1= '\0'); /* if a match was found, try again for more ¥/
00272
00273 else if (argv(0] [0] == '-') /v option */
00274 switch (argv(0) [1]) { -
00275 case 'c': linking = 0; treai;
00276 case 'l': d »~ append_arg(&link_args, argc, argv, 1); break; b
00277 case 'L': d = append_arg(&link_args, argc, argv, 1); breaw;
00278 case 'I': d = append_arg(&prep_args, argc, argv, l1); break;
00279 case 'D': d =» append_arg(&prep_args, argc, argv, 1l}; break;
00280 case 'U': d = append_arg(&prep_args, argc, argv, 1); bresk; i
00281 case ‘'o': d = append_arg(&goutfile, argc, argv, 1); break; 1
00282 case 'k’': keep = 1; d = 0; break;
00283 detault: 1
00284 d = append_arg(&gcc_args, argc, argv, 0); &
00285 it (strcmp(argv(0], "--version®) == 0} {
00286 printf(*ss *, VERSION); y
00287 £flush{stdout); 1
00288 i{ (strcmp(SYSCOMPILER, “"gcc®) == 0)
00289 system("gcc --version®);
00290 cise printf("\n*"};
00291 exit(0);
00292 *
00293 E
00294 elge {
00295 4 = append_arg(&files, argc, argv, 0);
00296 if (1fok(files.tail->val)) {
00297 fprintf (stderr, "file %8s does not exiet\n", files.tail->val);
00298 _exit(1);
00299 .
00300 }
00301
00302 argc = arge - 1 - d;
00303 argv = argv + 1 + d;
00304 .
00305 if (!pomp_enabled) /* If the user didn't explicitly enable pomp, disable it completely */
00306 pomp_disable_mask = -1;
00307 }
00308
00309 char *fext_fun(char *fname)
00310 {
00311 char *s;
00312 o
00313 8 = strrchr(fname, '.'); ?f
00314 if (8 == NULL) ¥ , : n
00315 return """, 3 s ;
00316 else return B + 1; .
<

Hy
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00317 }
00318 ,
00319 void fzapext{char *fname) >
00320 {
00321 char *s;
00322 .
00323 8 = strrchr(fname, '.');
00324 if (s 1= NULL) *s = 0;
00325 }
00326
00327 void process_file{char *fname)
00328 {
00329 char twp[SLEN], bfile[SLEN], filedir{SLEN), curdir2([SLEN];
00330 char outfile[SLEN}, outdir[SLEN);
00331 char cmd[LEN]), strgcc_args{LEN], strgoutfile{LEN], rm outdir[LEN];
00332 char tmp2[SLEN];
00333 int samedir;
00334 int res;
00335 FILE *f;
00336 :
00337 if (strcmp(fext_fun(fname), *o") == 0) /* skip .o */
00338 return;
00339
00340 strcpy(tmp, fname);
00341 strcpy(bfile, get_basename(tmp)); [
00342 fzapext(bfile); »
00343
00344 strcpy(tmp, fname);
00345 strcpy(filedir, get_dirname(tmp));
00346
00347 sprintf(outfile, "$s_ompi.c", bfile);
00348 sprintf (outdir, "$s_ompi", bfile);
00349 .
00350 sprintf (rm_outdir, "rm -rf %$s", outdir);
00351
00352 chdir(filedir);
00353 getcwd(curdir2, SLEN);
00354 samedir = strcmp(curdir2, curdir) == 0;
00355 mkdir(outdir, 0755);
00356
00357 /* preprocess */
00358 strarglist (tmp2, &prep_args); -
00359 sprintf(cmd, "%s -E -U__GNUC__ -D_OPENMP=200203 -D_POMP=200203 %s -I%s %8 is.cC >> s8/%s.c",
00360 SYSCOMPILER, threadlib_define, INCLUDEDIR, tmp2, bfile, outdir, bfile);
00361 res = system(cmd); : © N
00362 if (res > 0) { .
00363 if (tkeep)
00364 system(rm_outdir);
00365 chdir(curdir) ;
00366 _exit (res);
00367 .
00368  chdir(outdir);
00369
00370 /* transform ¢/
00371 #ifdef DEBUGGING
00372 fprintf(stderr, "pomp_disable_mask == $d\n", pomp_disable_mask);
00373 #endif
00374  sprintf(cmd, "ompi ¥s.c __ompi__ %d > ../%s", bfile, pomp_disable_mask, outfile);
00375 res = system(cmd); .
00376 res = WEXITSTATUS (res) ;
00377 chdir("..");
00378 if (!keep)
00379 system(rm_outdir) ;
00380 if (res == 33) /* no pragma omp directives */
00381 sprintf(cmd, "cp $s.c %s", bfile, outfile); ’
00382 system(cmd) ;
00383
00384 else if (res > 0) {
00385 if (lkeep)
00386 unlink(outfile) ; N
00387 chdir (curdir) ; g
00388 _exit (res);
00389
00390
00391  /* call indent here */
00392
00393 chdir{curdir);

4
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00394
00395 strarglist(strgcc_args, &gcc_args);
00396 sprintf{cmd, "%a %t8/%s -c -D_OPENMP=200203 -D_POMP=200203 $s -Its %5 &s",
00397 SYSCOMPILER, filedir, outfile, threadlib define, INCLUDEDIR, tmp2, strgcc_args);
00398 res « system(cmd);
00399
00400 :f (lkeep) {
00401 chdir(filedir);
00402 unlink (outfile);
00403 © chdir(curdir);
00408, )}
004gg'
00406 if (res > 0)
00407 _exit (res);
00408
00409 strarglist (strgoutfile, &goutfile);
00410
00411 if (goutfile.head l= NULL && linking =« 0)
00412 sprintf (cmd, *mv $s_ompi.o %s*, bfile, goutfile.head->val);
00413 system(cmd) ;
00414
00415 else {
00416 eprintf(cmd, "mv ts_ompi.o %8.0", bfile, bfile);
00417 system(cmd) ;
00418 }
00419 }
00420
00421 void do_linking()
00422 {
00423  arg_t *p;
00424 char cur_obj([SLEN), tmp(SLEN], cmd{LEN];
00425 char objects(LEN), *obj;
00426 char strgccarge [LEN], strlinkargs(LEN], strgoutfile[LEN), strprepargs(LEN);
00427 int res, len;
00428  int is_tmp; T
00429 char rm_obj (LEN];
00430 char module_id[SLEN};
00431  int num_for, num_single, num_sections, num_reduction, g_threadprivate;
00432 FILE *linkh_fp, *link_fp, *rtp_fp:
00433
00434  linkh_fp = fopen("_omp_modinit.h", "w");
00435 fprintf(linkh_fp, "#include <othread.h>\n"
00436 *#include <ompi.h>\n*
00437 *#include <pomp_lib.h>\n"};
00438
00439 1link_fp = fopen("_omp_modinit.c*®, "w*®);
00440 fprintf{link_fp, “#include\”_omp_modinit.h\"\n\n"
00441 »void _omp_modules_initialize()\n"
00442 *{\n™);
00443
00444 rtp fp = fopen(“_omp_resztpv.c®, *w");
00445 fprintf(rtp_fp, “"void _omp_modules_resize_tp_vars(int newlen)\n*
00446 n{\n");
00447
00448 obj = objects;
00449 *0bj = 0;
00450 strcpy(rm_obj, "rm -£ ");
00451 for (p = files.head; p l= NULL; p = p->next) {
00452 strcpy(cur_obj, p->val);
00453 .
00454 ig_tmp = 0;
00455 len = strlen(cur_obj);
00456 if (cur_obj[len-1) == 'c')
00457 is_tmp = 1;
00458
00459 if (is_tmp) {
00460 cur_obj [len-2] = 0;
00461 strcpy (tmp, cur_obi);
00462 strcpy(cur_obj, get_basename(tmp));
00463 gtrcat (cur_obj, *.0"); L
00464 strcat (rm_obj, cur_ob]); .
00465 strcat (rm_obj, " ");
00466 }
00467
00468 sprintf (obj, "%¥s ", cur_obj)s i
00469 obj += strlen(cur_obj)+l; 3
00470 ¢ s
b s
118 Errdr! Styl¢'not defined.
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00471
00472
00473
00474
00475
00476
00477
00478
00479
00480
00481
00482
00483
00484
00485
00486
00487
00488
00489
00490
00491
00452

00493

00454

00495

00496
00497
00498
004959
00500
00501

00502
00503
00504
00505
00506
00507
00508
00509
00510
00511
00512
00513
00514
00515
00516
00517
00518

00518
00520
00521
00522
00523
00524
00525
00526
00527
00528
00529
00530
00531
00532
00533
00534

FILE f;
char pstr(LEN), crit[LEN}, *s, *e; ~

££lush (NULL) ;
module_1id[0] « 0; .
sprintf(cmd, "nm s | grep _omp", cur_obj);
f = popen{cmd, "r"};
while (fgets(pstr, LEN, £) !« NULL)
if ((s = strstr(pstr, "_omp mi_id_")) I= NULL) {
e = gtrchr(s+ll, '_'); *e = 0;
strcpy(module_id, s+ll);

else i1f ((s = stretr(pstr, "_omp_mi_for_")) I= NULL)
sscanf (s+12, "%d", &num_for);
else it ((s = strstx(pstr, "_omp_mi_sec_")) la NULL)
escanf (s+12, "%d", &num_sections);
else if ((s = strstr(pstr, "_omp _mi_sin_")) l= NULL)
sscanf (s+12, "%d", &num_single);
else it ((s = stretr(pstr, "_omp_mi_red_ ")) l= NULL)
sscanf (s+12, "%d", &num_reduction);
else it ((s = strstr(pstr, "_omp_mi_gtp_")) l= NULL)
sscanf (s+12, "%d", &g_threadprivatae);
else 1f ((s = stretr(pstr, "_omp_critical_loek_"))} l= NULL) {
crit[0) = 0,
secanf (s+19, "8s8", crit): ‘ »
fprintf (1inkh_t£p,
"#ifndef _ OMP_CRITICAL_LOCK_%1$s__\n"
"#define _ OMP_CRITICAL_LOCK_%1$s__\n"
*othread_lock_t _omp_critical_lock_%18s = OTHRERAD_LOCK_INITIALIZ2ER;\n"
"#endif\n", crit),

-

pclose(f);

if (module_id(0]) {
tprintf(link_fp, " _omp_module_init (&_omp_module$s, %d, %4, %4, %4, %d,\n*
" omp_init_gtp%s);\n",
module_id, num_for, num_single, num_sections, num_reduction, g_threadprivate, module_id),

fprintf(linkh_f£p, *\nvoid _omp_init_gtpts();\n", module_id);
fprintf (l1inkh_fp, "extern _omp_mod_t _omp_moduless;\n", module_id);

fprintf(rtp_fp, * _omp_module_resize tp_vars(&_omp_module¥s, newlen);\n", module_id); o

fclose(linkh_fp);

fprintf (link_£p, *}\n\n*);

fprintf (link_fp, "#include\"_omp_resztpv.c\"\n");
fclose(link_£p);

fprintf (rtp_£p, "}\n");

fclose(rtp_fp);

strarglist (strgccargs, &gcc_arga);

strarglist (etrlinkargs, &link_args);
strarglist (strgoutfile, &goutfile);
strarglist (strprepargs, &prep_args);

sprintf(cmd, "\s %8 _omp_modinit.c %8 -I%e %8 %8 %8 -LA%s %8 -lompi &8 -1rt -1%s",
8YSCOMPILER, objects, threadlib_define, INCLUDEDIR, strprepargs, strgccargs, strgoutfile, LIBDIR,
strlinkargs, pomp_disable_mask a= -1 ? *" ; “.lpomp", /* Only link with pomp if it is enabled */
threadlib); /* This is either "pthread" or "thread" +/
/*fprintf (stderr, "command line: sa\n", cmd); ¢/ :

00535 system(cmd);

00536

00537 it (lkeep) {

00538 unlink("_omp_resztpv.c");
00539 unlink("_omp_modinit.c");
00540 unlink("_omp_modinit.ﬂ#pp
00541 ¢
00542 system(rm_obj);

00543 )

00544

00545 int main(int argc, char **argv)
00546 {

00547 arg_t *p;
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00548

00549 if (argc == 1) {

00550 printf ("This is %s V.%ts using compiler \"$s\* and thread library \*$s\®\n*,
00551 PACKAGE, VERSION, SYSCOMPILER, threadlib);

00552 fprintf (stderr, “usage: s [-k] [--pomp-enable]} [--powmp-disable=...]} <%s-args>\n®,
00553 argv([0), SYSCOMPILER):

00554 fprintf (stderr,

00555 " -k: keep intermediate files\n®

00556 - " --pomp-enable: enable POMP instrumentation\n®

00557 *» --pomp-disable: disable specific POMP regions\n®*);

ooss# |  _exit(0);

00559 }

00560 parse_args(argc, argv);
00561 for (p = files.head; p )= NULL; p = p->next) 4

00562 process_file(p-sval);

00563 if (linking == 0) 3
00564 revurn 0;

00565 do_linking();

00566

00567 return 0;

00568 }

ompi-0.8.2/ompi/parser.y

00001 %{

00002 /*

00003 OMPi OpenMP Compiler

00004 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,

00005 Alkis Georgopoulos.

00006

00007 This file is part of OMPi.

00008 -
00009 OMPi is free software; you can redistribute it and/or modify .*

00010 it under the terms of the GNU General Public License as published by

00011 the Free Software Poundation; either version 2 of the License, or

00012 (at your option) any later version. E
00013
00014 OMPi is distributed in the hope that it will be useful, k
00015 but WITHOUT ANY WARRANTY; without even the implied warranty of )
00016 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the 1
00017 GNU General Public License for more details.

00018

00019 You should have received a copy of the GNU General Public License
00020 along with OMPi; if not, write to the Free Software

00021 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA {

. 00022 */

: 00023

i, 00024 /*! \file parser.y

’ 00025 \brief Bison input file.
00026 */
00027

00028 fiinclude <unistd.h>
00029 #include <stdio.h>
00030 #include <stdlib.h>
00031 #include <string.h>
00032 #include <sys/time.h>
: 00033 #include <stdarg.h>
i 00034
I 00035 /* define if empty structs are not allowed */ 4
00036 /* #define NO_EMPTY_STRUCT */
00037
00038 #define STR MAX_LEN 1024
00039
00040 /* identifier length */
00041 #define IDL 32
00042 /* declaration depth */
00043 #define DDEPTH 16

00044
00045 int is_typedef = 0; /* 1 if it is a typedef statement */

! 00046 int 1is_seu = 0; /* struct, enum or unijon */
00047 int was_seu = 0;

00048 char *SP = "\0"; N /* handy empty string */
00049 char dec_spec [DDEPTH] [STR_MAX_LEN] ; ) /* $$ from declaration specifiers */
00050 char last_dec_spec [DDEPTH] [STR_MAX LEN]; :

00051 char func_name [STR_MAX_LEN] ; . /* function name ¢/

.
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00052
00053
00054
00055
00056
00057
000s8
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112
00113
00114
0011S
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128

int n_parblock = 0; /* parallel block counter */
int n_threadprivate = 0; /* number of threadprivate vars iq'current block */
int g_threadprivate = 0; /* number of global threadprivate vars +/
char after_barrier string(STR_MAX_LEN] = °"\0"; /**< usually == "{\n", See remove_redudant_barrier */
int last_barrier_start = -1; /**< file position where the last implicit barrier was spitted */
int last_barrier end = -1; /**< file position where the last implicit barrier + abs string ended */
int last_barrier_out_fp pos = -1; /**< out_fp file position for the last implicit barrier */
int orig_line = 0;

char orig_fname [STR_MAX_LEN) = {0};
int new_line = 0;

extern int line_no;

int _ _has_omp = 0;

int has_main = 0;

char init_statement [(16384) = {0}; /* buffer containing initialization statements of vars in a
block */

char *ist = init_statement;

#define IST_SEEK() while (*ist) ist+e

#define IST_RESET() init_statement{0] = 0, ist = init_statement

int in_parallel = 0;
int nest_parallel =
int in_sections = 0;
int block_level = 0;
int parallel_block_level = -1; ‘ »
int parallel _dir_depth = 0;

int in_func_def = 0;

0;

FILE *out_fp; /**< (*.c0) The main output file, all code except parallel regions */
FILE *thread_fun_fp; /**< (threadfuncs.c0) Thread functions (moved code), before 2nd pass */
FILE *thread fun_ fp2; /**< (funcs.c) Thread functions (moved code), after 2nd pass */
FILE *thread_fun_fp h; /**< (funcs.h) Thread function prototypes */
FILE *par_var_fp; /**< (vars.h) Structure declarations with parallel region variables */
FILE *modh_f£p; /**< {(mod.h) Variables generated for threadprivate, initialization etc */
FILE *shared_var_fp; /**< (svars.dat) Shared variables */
FILE *typedef_fp; /**< (types.h) All typedefs are moved into this file */
FILE *threadp_fp; /**< (tpvars.h) Thread private variables */
FILE *copyin_fp; /**< (copyin.c) Copy-in code */
FILE *copyin_£fp_h; | /**< (copyin.h) Copy-in variables */
char ompc_func[STR_MAX_LEN] ; - /**< name of the func we are currently parsing */
typedef enum { .

D_NONE, D_PARALLEL, D_SECTIONS, D_FOR, D_SINGLE, D_CRITICAL, D_THREADPRIVATE, D_FLUSH '
} directive_e; .
typedef struct directive_s {

directive_e type;

unsigned int defshared : 1;
unsigned int has_reduction : 2; /* 0 = no reduction
1 = reduction code pending
2 = reduction code spitted */

unsigned int has nowait: 1;
unsigned int is_parallel: 1; /* 1 = #pragma omp parallel for
or #pragma omp parallel sections
(both parallel and a work-sharing construct) */
unsigned int has_cpriv: 1; ) .
int copyin; /* value of num_copyin, or -1 if there aren't any copyin vars */

int gdepth;
int block_level;
char if_expr{STR_MAX LEN];
char numth_expr [STR_MAX_LEN] ; .
struct directive_s *next;
} directive_t;

#define V_FIRST 4

#define V_LAST 8

typedef enum { K+
V_NONE = 0, V_SHARED = 1, V_PRIVATE = 2, V_FIRSTPRIVATE = 6, V_LASTPRIVATE = 10,
V_FIRSTLASTPRIVATE = 14, V_THREADPRIVATE = 16, V_COPYIN = 32, V_CPRIV = 64

} directive_vis_e;

typedef enum {
R_NONE, R_ADD, R_MULT, R_SUB, R_BAND, R_BOR, R_XOR, R_LAND, R_LOR
} reduction_op_t;
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.

00129 char *reduction_init_val([9} = {NULL, “O", *1°, *0%, *-0%, o%, "o*, "1, »gr};
00130 char *reduction_op_str{9] = {NULL, "+®, ***, "-", "&", *|*, **", "=, *||*});

00131
i 00132 /*+* Info about the #pragma omp line we are currently parsing */
H 00133 typedef struct {
4 00134 directive_e active_directive;
? 00135 directive_vis_e data_clause_type;

3 00136 reduction_op_t reduction_op;
i 00137 . unsigned int def found: 1; f
o 00138 unsigned int expr: 1; /**< Parse expression with variable traneformations */
£ 00139}} directive_line_t;
00140
§ 00141 typedef struct { 4
X 00142 char var[STR_MAX_LEN]; : '
00143 char incr[STR_MAX_LEN];
‘ 00144 char 1b[STR_MAX_LEN];
] 00145 char b[STR_MAX LEN);
4 00146 char chunksize [STR_MAX_LEN];
4 00147 char schedule[STR_MAX_LEN];
. 00148 unsigned int eq op : 2;
i 00149 unsigned int has_ordered : 1;
: 00150 unsigned int has_schedule : 1;
00151 char log_op;

2 00152 } for_t;
3 00153
3 00154 #define DT _BASETYPE 0
% 00155 #define DT_ARRAY 1
§ 00156 #define DT_FUNCTION 2
: 00157 -
: 00158 struct { é
é 00159 char name [STR_MAX_LEN] ;
N 00160 int id_h, id_l1; /**< Identifier index ¢/
- 00161 unsigned int type : 2; . 1
‘ 00162 } declared_var [DDEPTH]) ; . i
% 00163 °
‘ 00164 int dec_depth = 0; ;
! 00165 3
: 00166 directive_line_t directive line; ;
: 00167 directive_t *Directive;
§ 00168
. 00169 for_t for_info;
I 00170 \
00171 int num_sections = -1 ’
: 00172 int num_for & -1;
‘ 00173 int num_single a -1; 4
00174 int num_parallel = -1;
00175
00176 int num_reduction = 0;
' 00177 int num_copyin = 0;
; 00178 - :
; 00179 /* max directive depth */ :
! 00180 #define DIRECTIVE_DEPTH 16
_ 00181
; 00182 /#*+
P 00183 Node for a list of critical regions. Used to keep track of which critical locks have already ;
[ 00184 been declared.
) 00185 +/
2 00186 typedef struct critical_id_s { ]
L 00187 char phrase [STR_MAX_LEN]; /*%*< The name of the critical region */
. 00188 struct critical_id_s *next; /**< Pointer to the previous critical region found ¢/
| 00189 } critical_id_t;
i 00190
00191 typedef struct entity s {
! 00192 char type [STR_MAX_LEN]; /**< Type as declared in source file */
' 00193  char name [STR_MAX_LEN]; /**< May contain '[]J()e....* */
' 00194 char *new_idqd; /**< New name for threadprivate var */
00195 int id_h; /**< Index in name (where pure name begins} ¢/
00196 int id_1; /**< Pure name length */
00197 unsigned int dtype : 2; /**¢ DataType = base, array or function */
00198 struct entity s *next;
00199 struct {
00200 unsigned int used[DIRECTIVE_DEPTH];
00201 unsigned int var_reffed : 1; /**< 1 = declaration has been put in gtruct and var will be
00202 accessed by _OMP_VARREF() */
; 00203 unsigned int arg : 1; /**< 1 if it is a function argument */
i 00204 unsigned int reprivate : 1; i ERE
. ' 00205 unsigned int threadprivate : 1; {
1 & A
I
|
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00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
00254
00255
00256
00257
00258
00259
00260
00261
00262
00263
00264
00265
00266
00267
00268
00269
00270
00271
00272
00273
00274
00275
00276
00277
00278
00279
00280
00281
00282

unsigned int cpriv({DIRECTIVE_DEPTH]; /*%< copyprivate */
directive_vis_e vis[DIRECTIVE_DEPTH]; ,
reduction_op_t reduction_op (DIRECTIVE_DEPTH] ;
} flags; .
} entity;

e

/** List of scopes; each one has a list of entities. */
typedef struct scope_s (

entity *head;

struct scope_s *next;

int level;
} scope;

typedef struct type_entity s {
char name (IDL]; /**< Original name of typedef */
char new_name (STR_MAX_LEN] ; /**< New name when moved to top of file */
struct type_entity s *next;

} type_entity;

/** List of scopes for new types. %/
typedef struct type_scope_s {
type_entity *head;
struct type_scope_s *next;
int level;
} type_scope;

¢ L ]
/** Just a list of integeres; needed in two places. */
typedef struct int_list_s {
int count;
struct int_list_s *next, *prev;
} int_list;

/*
typedef struct strlistelem s {
char data{IDL];
struct strlistelem s *next;
} strlistelem t;

typedef struct {
strlistelem_t *head, *tail; .
} strilist_t;
*/ he

/* -

void strlist_init(strlist_t *1); e
void strlist_add(strlist_t *l, char *item); s
void strlist_free(strlist_t *1);

*/

int add_critical(char *s);

int is_const (entity %e);

int is_static(entity *e);

void del_word(char *dest, char *word, int len, char *src);
void gen_local_type(char *dest, char *src);

int var_in_struct (entity *e, int level);

void initialize_parallel_block();

void finalize_parallel_block();

void handle_function definition(char *declarator);

void handle_identifier (char *result, char *identifier);
void handle_variable_list (char *identifier);

void spit_implicit_barrier(directive_t *d, char *abs);
void spit_barrier_code(); .
int remove_ redudant_barrier(); . .
void spit_vis_initializations{();
void spit_reduction_code();
void spit_lastprivate_assign();
void spit_copyprivate_store();
void spit_copyprivate_assign();
“t

~

/* malloc() with error handling */

void *safe_malloc(size_t size, char *file_name, int line_number);
/* a macro to automatically include file name and line number */
#define SAFE_MALLOC(size) safe_walloc(size, "__FILE_ ", _ LINE_ )
/* strdup() with error handling */

char *safe_strdup(char *s, char *file_name, int line_number);

/* a macro to automatically include file name and line number */
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00283 #define SAFE_STRDUP(s} safe_strdup(s, "__FILE__", __LINE_ )
00284
00285 void show_error(char *format, ...);
00286 void show_warning(char *format, ...}; i
00287 PILE *spit_in_which_file(); ]
00288 veid spitcode(char fformat, ...);
00289
00290 /*
00291 POMP specific types, variables and functions.
00292 Remember that the pomp library is not needed and therefore NOT #included in the parser. i
0029% [ o/ :
00294
00295 /*+*
00296 Enumeration with all the pomp-monitored regions.
00297 Also serves as index for the string arrays pomp_region_name etc.
00298 +/
00299 typedef enum {
00300 PR_ATOMIC = 0, PR_BARRIER, PR_CRITICAL, PR_POR, PR_MASTER,
00301  PR_PARALLEL, PR_USER, PR_SECTION, PR_SECTIONS, PR_SINGLE
00302 } pomp_region;
00303
00304 /*+
00305 The names of the respective "pomp_region®" regions. Should be lowercase, example *pomp_lib.c"
00306 implementation checks for "barrier*® using [if ( r->name[0] s« 'b' )}.
00307 */
00308 char *pomp_region_name{10] = {
00309 "atomic®, "barrier*®, T"critical", "for*, "master®,
00310 "parallel®, "region®, "section", "sections®*, "single®};
00311
00312 [+
00313 Which function to call for each "pomp_region® entrance. For example,
00314  POMP_Atomic_enter(&omp_rd_14) is spitted for atomic directive.
00315 +/
00316 char *pomp_region_enter_function(10] = { L.
00317 "Atomic_enter”, "Barrier_enter®, "Critical_enter®, °"For_enter®, "Master_begin®,
00318 "Parallel_fork", "Begin", “Section_begin®, *Sections_enter®, "Single_enter"};
00319
00320 /+»
00321 Which function to call for each "pomp_region® exit. For example,
00322 POMP_Atomic_exit (&omp_rd_14) is spitted for atomic directive.
00323 ¢/
00324 char *pomp_region_exit_function(10) = {
00325 "Atomic_exit", "Barrier exit", "Critical_exit®", *"Por_exit"™, °®Master_end®,
00326  "Parallel_join", "Bnd*, "Section_end", “Sections_exit®, "Single_exit"};
00327
00328 /[w+
00329 Differences from struct ompregdescr declared in pomp_lib.h:
: 00330 1) pomp_region is kept instead of name of construct
' 00331 2) file_name is not kept, it is always the same when parsing a single file
00332 3) begin_first_line, begin_last_line are assumed to be the same and are replaced with begin_line
00333  4) end_first_line, end_last_line are assumed to be the same and are replaced with end line
00334 S) *stack_previous is added because we need to keep a stack of the active directives
00335 6) *next is used to keep a list of all directives, so it was renamed to *list_next
) 00336 If instrumentation is on at the time a region is entered, then, even if it is afterwards
| 00337 switched off, the already "started" regions SHOULD BE instrumented. For example, if a parallel
' 00338 directive is started and instrumentation is on, and then a #pragma omp inst off is encountered,
00339 the rest (closing) pomp calls for the PARALLEL directive should NOT be omitted.
00340 7) depth field is used to keep the number of encapsulated region at the start of the region. K
00341 Example: i

i AP

st ek bt ek it

e, 00342 #parallel depth == 1 .
- 00343 #pomp of f
il 00344 #parallel depth == 2
: | 00345 #end parallel depth == 2 =a> we know that this does not refer to #parallel depth == 1
I 00346 #end parallel depth == 1 ==> ok, instrument this one
00347 8) index field is used to keep the number of the struct, e.g. omp_rd 14.
: 00348 */
: 00349 struct ompregdescr_parsing {
: 00350 pomp_region pr; /**< instead of name of construct */
i 00351  char* sub_name; /**< optional: region name */
: 00352 int num_sections; /**< sections only: number of sections */
. 00353 int begin_line; /**< line number opening pragma */
s 00354 int end_line; /**< line number closing pragma */
li: 00355 int depth; /**< depth of encapsulated pomp regions including this one */
i 00356 int index; /**< == pomp_regions value upon region entrance */
. 00357 struct ompregdescr_parsing *stack_previous; /**< stack = encapsulated active directives */
i 00358 struct ompregdescr_parsing *list_next; /**< 1ist of all the directives encountered */
00359 }; ) .
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00360
00361
00362
00363
00364
00365
00366
00367
00368
00369
00370
00371
00372
00373
00374
00375
00376
00377
00378
00379
00380
00381
00382
00383
00384
00385
00386
00387
00388
00389
00390
00391
00392
00393
00394
00395
00396
00397
00398
00399
00400
00401
00402
00403
00404
00405
00406
00407
00408

int pomp_regions = 0; /**< counter of pomp regions, EXCLUDING the ones nqQt instrumented */
int pomp_depth = 0; /**< depth of encapsulated pomp regions, INCLUDING the ones not instrumented */
int pomp_ingtrument = 1; /**< keeps track of #pragma INST ON / OFF */
int pomp_disable = 0; /**< It is a collection of 10 one-bit booleans. Bit #0 <=> PR_ATOMIC etc.

If any bits are set, monitoring for these directives is disabled.

See also compiler option --pomp-disable
int pomp_sync = 0; /**< if "--pomp-disable=sync" parameter was passed, don't sgpit any pomp staff
struct ompregdescr_parsing *pomp_rd_list_root = NULL; /**< the first (pomp) directive encountered
struct ompregdescr_parsing *pomp_rd_list_last = NULL; /**< the last (pomp) directive encountered
struct ompregdescr_parsing *pomp_rd_stack = NULL; /**< actually the active (pomp) directive

void pomp spit_code(char *format, ...); /* spits code only if instrumentation is enabled
void pomp_spit_region_code (pomp_region pr, char *format); /* checks if POMP_DEPTHS_MATCH
int pomp_region_instr_on(pomp_region pr); /* checks pomp_instrument and pomp_disable
void pomp_region_enter (pomp_region pr, char *sub_name); /* spits code, updates list and stack
void pomp_region_exit (pomp_region pr); /* spits code, updates list and stack
void pomp_spit_regdescr (FILE *f); /* called at the end of parsing to spit all the rd variables

void free_entity list(entity **e);

entity *get_entity(char *name, int *level);

type_entity *get_type_entity{(char *nawe, int *level);

void open_directive_scope(directive_e directive_type);

void close_directive_scope();

void open_scope() ; N
void close_scope() ; ‘ »
void add_entity(entity **dest, int arg, char *type, char *name, int head, int len, int dtype);
void print_Scope();

void open_type_scope();

void close_type_scope();

void gen_unique_name(char *dest, char *src);
veid add_type_entity{char *name);

scope *Scope = NULL;

entity *func_args = NULL;

type_scope *Type Scope = NULL;

critical_id_t *Critical = NULL; /**< The root of the named critical regions list
int_list *bt_head, *bt_tail; /**< Block tree code
int_list *sec_head, *sec_tail; . /**< Section jobs (# of 'section’' in each 'sections')
/* strlist_t idlist; /**< For 'expr' evaluation at schedule(kind, chunksize)

char module_id[30];
*} ) (XY
$union {

char name[1024]);
int type;

00409 }

00410

00411

00412

00413

00414

00415

00416

00417
00418
00419
00420
00421
00422
00423
00424
00425
00426
00427
00428
00429
00430
00431
00432
00433
00434
00435
00436

$token <name> IDENTIFIER TYPE_NAME CONSTANT STRING_LITERAL

%token <name> PTR_OP INC_OP DEC_OP LEFT_OP RIGHT OP LE_OP GE_OP EQ OP NE_OP
ttoken <name> AND_OP OR_OP MUL_ASSIGN DIV_ASSIGN MOD_ASSIGN ADD_ASSIGN
$token <name> SUB_ASSIGN LEFT ASSIGN RIGHT_ASSIGN AND_ASSIGN

$token <name> XOR_ASSIGN OR_ASSIGN SIZEOF

$token <name> TYPEDEF EXTERN STATIC AUTO REGISTER
$token <name> CHAR SHORT INT LONG SIGNED UNSIGNED FLOAT DOUBLE CONST VOLATILE VOID
$token <name> STRUCT UNION ENUM ELIPSIS RANGE

$token <name> CASE DEFAULT IF ELSE SWITCH WHILE DO FOR GOTO CONTINUE BREAK RETURN

*/
*/
*/
*/
*/

*/
*/
v/
*/
*/
*/

*/
*/
*/
*/

$token <name> PRAGMA_OMP PRAGMA_ OMP_THREADPRIVATE OMP_PARALLEL OMP_SECTIONS OMP_NOWAIT OMP_ORDERED

$token <name> OMP_SCHEDULE OMP_STATIC OMP_DYNAMIC OMP_GUIDED OMP_RUNTIME OMP_SECTION
$token <name> OMP_SINGLE OMP_MASTER OMP_CRITICAL OMP_BARRIER OMP_ATOMIC OMP_FLUSH
$token <names> OMP_PRIVATE OMP_FIRSTPRIVATE
$token <name> OMP_LASTPRIVATE OMP_SHARED OMP_DEFAULT OMP_NONE OMP_REDUCTION
$token <name> OMP_COPYIN'3TP_NUMTHREADS OMP_COPYPRIVATE OMP_FOR OMP_IF
“
/* additional POMP tokens #/
$token <name> POMP_INST POMP_INIT POMP_FINALIZE POMP_ON POMP_OFF
$token <name> POMP_BEGIN POMP_END POMP_NOINSTRUMENT POMP_INSTRUMENT

$type <name> primary_expr
$type <name> postfix_expr
$type <name> argument_expr_list
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00437 Stype <name> unary_expr
00438 $type <name> unary operator
00439 %type <name> cast_expr
00440 $type <name> multiplicative_expr
f 00441 $type <name> additive_expr
00442 $type <name> shift_expr M
00443 $type <name> relational_expr
B 00444 $type <name> equality expr v
B 00445 itype <name> and_expr
00446 %type <name> exclusive_or_expr
00447 {ttype <name> inclusive_or_expr
00448 $type <name> logical_and_expr
00449 $type <name> logical_or_expr
00450 $Stype <name> conditional_expr
00451 Stype <name> assignment_expr
00452 $type <name> assignment_operator
00453 %type <name> expr
00454 Itype <name> constant_expr
00455 $type <name> declaration
00456 %type <name> declaration_specifiers
00457 ¥type <name> init_declarator_list
00458 ttype <name> init_declarator
00459 ftype <name> storage_class_specifier :
00460 3type <name> type_specifier )
00461 ttype <name> struct_or_union_specifier i
00462 ¥type <name> struct_identifier 7 i’
00463 stype <name> struct_or_union i
00464 Stype <name> struct_declaration_list ' :
; 00465 ttype <name> struct_declaration :
00466 ttype <name> struct_declarator_list
d 00467 %type <name> struct_declarator
00468 ‘type <name> enum_
00469 ttype <name> enum_specifier
00470 %type <name> enumerator_list -
00471 $type <name> enumerator
00472 $type <name> declarator
00473 ttype <name> declarator_lock J
00474 %type <name> declarator2 '
00475 %type <name> pointer
00476 %type <name> type_specifier_list
00477 %type <name> parameter_identifier_list
00478 %type <name> identifier_list
00479 ttype <name> parameter_type_list 1
00480 $type <name> parameter_list
00481 %type <name> parameter_declaration
00482 $type <name> type_name
00483 $type <name> abstract_declarator
00484 $type <name> abstract_declarator2
00485 $type <name> initializer
00486 %type <name> initializer_list
00487 %type <name> statement
00488 $type <name> openmp_construct
00489 $type <name> openmp_directive
00490 %type <name> structured_block
00491
Ty 00492 /* additional POMP construct type */
R 00493 %type <name> pomp_construct
; 00494
s 00495 $type <name> parallel_ construct
K 00496 %type <name> parallel_clause_optseq .
[ 00497 %type <name> parallel_directive
: 00498 $type <name> parallel_clause
00499 %type <name> unique_parallel_clause
00500 %type <name> for_construct
) 00501 $type <name> for_clause_optseq
- 00502 $type <name> for_directive
’ 00503 %type <name> for_clause
00504 %type <name> unique_for_clause
00505 $type <name> schedule_kind
00506 %type <name> sections_construct
00507 %type <name> sections_clause_optseq
00508 %type <name> sections_directive
00509 %type <name> sections_clause
00510 %type <name> section_scope
00511 %type <name> section_sequence
00512 %type <name> section_directive
00513 %type <name> single_construct .
3

&
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00514 $type
00515 $type
00516 %$type
00517 $type
00518 $type
00519 %type
00520 $type
00521 %type
00522 $type
00523 s$type
00524 $type
00525 %type
00526 %type
00527 %type
00528 $type
00529 $type
00530 $type
00531 $type
00532 stype
00533 $type
00534 $type
00535 $type
00536 $type
00537 $type
00538 %$type
00539 %type
00540 $type
00541 $type
00542 $type
00543 $type
00544 $type
00545 $type
00546 %type
00547 %type
00548 $type
00549 %type
00550 $type
00551 %type
00552 $type
00553 %type
00554 %type
00555 $type
00556 %type
00557 %type
00558 $type
00559 %type
00560 %type
00561 %type
00562 %type
00563 $type

<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<names>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<names>
<name>
<name>
<name:>
<name>
<names>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<names
<name>
<names>
<name>
<name>
<name>
<name>
<name>
<name>
<name>
<name>

single_clause_ optseq
single_directive
single_clause

parallel_for_ construct
parallel_for_clause_optseq
parallel_for_directive
parallel_for_clause
parallel_sections_construct
parallel_sections_clause_optseq
parallel_sections_directive
parallel_sections_clause
master_construct
master_directive
critical_construct
critical_directive
region_phrase_opt
barrier_directive
atomic_construct
atomic_directive
flush_directive
flush_vars_opt
ordered_construct
ordered_directive
threadprivate_directive
data_clause
reduction_operator
variable_list

labeled statement
compound_statement
statement_list2
compound_statement2
declaration_list
statement_list
expression_statement
else_statement
selection_statement
init_expr

incr_expr

logical_op
logical_expr .
parallel_for_statement
iteration_statement
jump_statement

file .
external definition
function_definition

function_body

identifier

string_literal_seqg

open_brace

00564 /*%type <name> print_declaration_specifiers*/

00565

00566 %start file

00567 %%
00568

00569 string_literal_seq:
00570 STRING_LITERAL

00571
00572
00573

sprintf ($$, "%s", $1) ;

00574 | STRING_LITERAL string_literal_seq

00575
00576
00577
00578 ;
00579

sprintf ($$, "%s %s", $1, $2);

00580 primary_expr:
00581 identifier

00582
00583
00584

00585 | CONSTANT

00586
00587
00588

strcpy($$, $1); N

strcpy($$, $1);

*

00589 | string_literal_seq

00590
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g 4
3 .
13
i 00591 strcpy($$, $1); .
i 00592 ) . - )
3 00593 | '(' expr ')’ ) :
i 00594
§ 00595 eprintf($$,° (88)",82); o 3
i 00596 } IR )
5 00597 ;
4 00598 o
5} 00599 postfix_expr: -
= 00600 primary_expr = )
= oososf
| 00602 strcpy ($$,$1); 3
S 00603 } 3
: 00604 | postfix_expr '[' expr ')
: 00605 { ! ;
00606 eprintf ($$, "ss[%s]",81,83); , : e
B 00607 } ' - T
El 00608 | IDENTIFIBR *(* *)°* SR e
00609 { . S 1 — .'."’-"i
‘ 00610 sprinct (85,88 ()",81); o
00611 } - P
4 00612 | postfix_expr '(' ')¢ ’ e 1
g 00613 i '
§ 00614 sprintf ($$, %8 ()", $1),;
t 00615 ‘
3 00616 | IDENTIPIER ‘(' argument_expr list *)°'
B - - 3
: 00617 { , ;
7 00618 aprintf ($S, "¢s(%e)",$1,83); o E
: 00619 B .
. 00620 | postfix_expr ‘(' argument_expr list ')
& 00621
. 00622 sprintf ($§, "8a(%s)*,$1,83); 1
: 00623 . :
i 00624 | postfix _expr '.' IDENTIFIER -
! 00625 { °
B 00626 sprintf ($$, "%8.%a",$1,83);
A 00627
= 00628 | postfix_expr PTR_OP IDENTIFIER
: 00629
* 00630 sprintf (88, "Ss->%s*,51,53),;
. 00631 }
i 00632 | postfix_expr INC_OP ' -
{ 00633 ( e
1 00634 sprintf (85, "¥a++%;81), » L
00635 } : - ,
; 00636 | postfix_expr DEC_OP ¥ o
00637 , o
. 00638 sprintf ($$, "%a--",51),; , o e
iy 00639 } ' :
; 00640 ;
3 00641
; 00642 argument_expr_ list:
i 00643 aspignment_expr
i 00644
- 00645 atrepy ($$,$1);
: 00646 }
L 00647 | argument_expr_list ',' assignment_expr
P 00648
: 00649 sprintf ($$, "ss, %8",$1,83);
00650 } ,
00651 '
00652 ;
00653 unary_expr: '
00654 postfix_expr
00655
00656 strcpy (8%, 81); _ v &
00657 } : C e
00658 | INC_OP unary_expr ' e EE
00659 {
00660 sprintf ($§, "++%a",$2); - ‘ :
00661 } o W VAR T
00662 | DEC_OP unary_expr ' '
00663
00664 sprintf (§6,"--%8",82),
00665
00666 | unary operator cast_expr
00667 : :
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00668
00663
00670
00671
00672
00673
00674
00675
00676
00677
00678
00679
00680
00681
00682
00683
00684
00685
00686
00687
00688
00689
00690
00691
00692
00693
00694
00695
00696
00697
00698
00699
00700
00701
00702
00703
00704
00705
00706
00707
00708
00709
00710
00711
00712
00713
00714
00715
00716
00717
00718
00719
00720
00721
00722
00723
00724
00725
00726
00727
00728
00729
00730
00731
00732
00733
00734
00735
00736
00737
00738
00739
00740
00741
00742
00743
00744

sprintf($$,"%s ¥s8",$1.$2);
| SIZEOF unary_expr
sprintf ($$, "sizeof (3¥8)",$2);
| SIZEOF '{' type _name '}’
sprintf ($$, "sizeof (¥s8)",$3);

unary_operator:
l&l

strcpy ($§, "&") ;

strcpy ($8,"*");

&

strcpy ($$,"+");

[}
-

strepy ($$,"-");

strcpy (§$,"~");

[]

o~

strcpy($$,"1");

—— — - A — - — - S P S S G -

-
‘

cast_expr:
unary_expr
{

strecpy ($$,81);
| *(* type name ')' cast_expr
sprintf ($5, " (%¥8) %8",$2,54);

multiplicative_expr:

cast_expr
strcpy($$,51);
| multiplicative_expr '*' cast_expr
sprintf ($$,"%s * %s8",$1,$3);
| multiplicative_expr '/' cast_expr
sprintf ($$,"%s / %8",51,8$3);
| multiplicative_expr '%' cast_expr
sprintf ($$,"%s %% %8",$1,$3);
additive_expr: 3&
multiplicative expr
strcpy ($$,$1) ;
| additive expr '+! multiplicative_expr
sprintf ($5,"%s + %8%,$1,$3);
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00820
00821 | exclusive_or_expr '“' and_expr

00745 }
00746 | additive_expr '-' multiplicative_expr
00747
' 00748 sprintf ($$,"%s - %8°%,$1,53);
2 00749 }
i 00750 ;
# 00751
i 00752 shift_expr:
4 00753 > additive_expr
: 00754
0075% | stxepy ($$, $1) ;
00756
00757 | shift_expr LEPFT_OP additive_expr
00758
: 00759 sprintf ($$,"%8 << ¥8%,$1,$3);
1 00760 ) &
' 00761 | shift_expr RIGHT OP additive_expr
00762
00763 sprintf ($$,"%a >> %s",$1,83);
00764 }
00765 ;
00766
00767 relational_expr:
00768 shift_expr
00769 { 1
00770 strcpy($$,81);
00771
00772 | relational_expr ‘<‘' shift_expr
00773 { -
00774 sprintf ($$,"%s < $87,$1,83);
00775
00776 | relational_expr '>*' shift_expr
00777 .
00778 sprintf($$,"%s > 887,$1,83); e
00779 }
00780 | relational_expr LB_OP shift_expr
00781 {
00782 sprintf ($$,"ts <= %8%,$1,83);
i 00783
: 00784 | relational_expr GE_OP shift_expr
¢ 00785 {
o 00786 eprintf ($$,"%s >= %8"%,$1,$3);
3 00787 }
: 00788 ; e ;
F 00789
E 00790 equality expr:
- 00791 relational_expr 3
& 00792 { 1
. 00793 strcpy(§$,81);
k 00794 } 1
: 00795 | equality expr EQ_OP relational_expr
H 00796
b 00797 sprintf ($$,"%¥s == ¥8",$1,83);
[ 00798
00799 | equality expr NE_OP relational_expr .
00800 : ;
00801 sprintf ($$,"¥s 1= %87, $1,$3); .
00802 } o,
00803 ;
00804 e
00805 and_expr: _ . , a
00806 equality_expr . 1
00807 {
00808 strcpy($$,$1);
00809
00810 | and expr '&' equality expr
00811
{ 00812 sprintf ($$,"%s & %8",$1,83);
i 00813
} 00814 ;
00815
' 00816 exclusive_or_expr:
. 00817 and_expr
; 00818 {
00819 strcpy ($8,81);
|
}

j
I
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00822
00823
00824
00828
00826
00827
00828
00829
00830
00831
00832
00833
00834
00835
00836
00837
00838
00839
00840
00841
00842
00843
00844
00845
00846
00847
00848
00849
00850
00851
00852
00853
00854
00855
00856
00857
00858
00859
00860
00861
00862
00863
00864
00865
00866
00867
00868
00869
00870
00871
00872
00873
00874
00875
00876
00877
00878
00879
00880
00881
00882
00883
00884
00885
00886
00887
00888
008869
00890
00891
00892
00893
00894
00895
00896
00897
00898

sprintf (85, "%s “ $8%,$1,83),

!

inclusive_or_expr:
exclusive_or_expr

strcpy (88, 61);

——s e

| inclusive_or_expr '|' exclusive_or_expr

sprintf ($5,"¢s | ¥s",81,83),

H

logical_and expr:
inclusive_or_expr

strcpy($8,81);

| logical_and_expr AND_OP inclusive_or_expr

sprintf (S5, "¢e && §8",81,83);

H

logical_or_expr:
logical_and_expr

strepy(88,81);

-1 :;ogical_o:__expt OR_OP logical_and_expr

sprintf (85,"ss || %s”,91,83),

~

conditional expr:
logical_or_expr

strepy(88,81)

-

| logical_or_expr '?' logical_or_expr ':' conditional_expr

sprintf (88,"%s7? %8s %8%,91,83,88),

i

agssignment_expr:
:i:onditional_expt

y strepy (98,61),

| \{lﬂaﬂ_expr assignment_operator assignment_expr

sprintf(9$,74s ts %s*,$81,%$2,83);

;

assignment_operator:
‘gt

stIcpy($$,vs®);

| MUL_AssioN
: Strcpy($8,vear),

] r}nv_ass:oa
stxcpy($9,%/=");

| woD_Assion

®
j BLIcpy (88, ¥4s*) ;

o
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¥
kAL AL e

00899 | ADD_ASSIGN
00900 { : T ¢
00901 strcpy ($8, "+=");
009502 } 4
00903 | SUB_ASSIGN
00904
00905 strcpy($§,"-e"); 2
00906
00907 | LBFT_ASSIGN SR .
oos08 _ { ' F
0090%§ strcpy($$, "<<c="); : oo : B . ;
00910 )
00911 | RIGHT_ASSIGN : 3
00912
00913 strcpy (85, ">>e"); .
00914 ) . -
00915 | AND_ASSIGN SR - - 1
00916 { N
00917 strcpy ($§, "&=®); S
00918 } ' S 1
00919 | XOR_ASSIGN
00920 { . T
00921 strcpy($8,*“=");
00922 }
00923 | OR_ASSIGN
00924
00925 strcpy($$,"j=");
00926 }
00927 ; ’ S |
00928 ) »
00929 expr: " !
00930 assignment_expr
00931 { ST o )
00932 strcpy($§, $1), .
00933 R
0093¢ | expr ',' assignment_expr
00935
¢ 00936 sprintf (8%, "¥s, %a",$1, 83);
i 00937 } R
E 00938 ;
: 00939 i
- 00940 constant_expr: ’
00941 conditional_axpr o
00942 RE I S ' _ :
00943 etrepy ($5, 81); k
00944 } s . 3
00945 ; ' {
00946
00947 declaration:
00948 declaration_specifiers ';*
00949
00950 last_dec_spec (dec_depth} {0] = 0;
00951 it (was_seu && block_lavel == 0) {
00952 fprintf (typedef_fp, "%s;\n", $§1);
00953 was_seu = 0;
00954
I 00955 else
~ 00956 spitcode("%s;\n*, $1);
00957 if (tin_func_def)
00958 free_entity_list (afunc_args); .
00959 strcpy($$. 8P);
00960
00961 | declaration_specifiers init_declarator_list ';' s
00962 )
00963 last_dec_spec [dec_depth] (0] = 0;
00964 spitcode(";\n"); )
& 00965 if (is_typedef && iis_seu) . IR
s 00966 is_typedef = 0; T Ty
. 00967 if (lin_func_def) ' e .
! 00968 free_entity_list (&func_args})) R
A 00969 strcpy($$, SP); cw L vy AT
i 00970 } SRR & < g
: 00971 | threadprivate_directive
i 00972
1i 00973 spitcode("%s\n", $1), 5,
& 00974 strepy($$, SP),;
r 00975 :
| e
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00976 ;

00977 ~

00978 declaration_specifiers:

00979 storage_class_specifier :

00980

00981 strcpy($$, $1); *
00982 strcpy (dec_specldec_depth), $$);

00983 }

00984 | storage_class_specifier declaration_specifiers

00985

00986 sprintf ($$, "%s $s8°®, $1, $2);

00987 strcpy (dec_spec (dec_depth], $$);

00988 }

00989 | type_specifier

00990 {

00991 strepy ($$, $1);

00992 strcpy (dec_spec(dec_depth], $$);

00993

00994 | type_specifier declaration_specifiers

00995 {

00996 sprintf ($$, "%¥s ¥s*, $§1, $2);

00997 strcpy (dec_spec [dec_depth], $$);

00998 } .
00999 ; .
01000 , "
01001 init_declarator_list:

01002 init_declarator

01003 {

01004 strcpy($$, SP); - . .-

01005 }

01006 | init_declarator_list *,' { spitcode(*, "); } init_declarator

01007 {

01008 -~ strcpy ($$, SP);

01009 }

01010 ;

01011

01012 init_declarator:

01013 declarator

01014

01015 /*

01016 char name [STR_MAX_LEN] = {o}.

01017 strncpy(name, &declared var.name[d&clared_var.id_h), declared_var.id_l);

01018 */

01019 if (dec_spec{dec_depth] (0]) {

01020 strcpy (last_dec_spec (dec_depth], dec spec(dec depth]); ‘e
01021 spitcode(®ts ", dec_spec(dec_depth}); *
01022 dec_spec{dec_depth]} (0] = O;

01023 }

01024 spitcode("%s8*, $1);

01025 if (1is_typedef && dec_depth == 0)

01026 if (!in_func_def)

01027 add_entity(&Scope->head, 0, last_dec_spec(dec_depth], $1, declared_var(dec_depth].id_h,
01028 declared var (dec_depth] .id 1, declared_var[dec_depth] .type);

01029 else

01030 add_entity(&func_args, 1, last_dec_spec(dec_depth), $1, declared_var([dec_depth].id_ h,
01031 declared_var([dec_depth}.id_1, declared_var (dec_depth]).type);

01032 /* if (is_seu) is_seu--; */

01033 strcpy($$, SP); : .
01034

0103s | declarator ‘=

01036

01037 if (dec_specldec_depth] [0]) {

01038 strcpy(last_dec specldec_depth], dec_spec[dec_depth]); i
01039 spitcode("%s ", dec spec[dec depth]) ; .
01040 dec_spec {dec_t depthllol

01041

01042 if (dec_depth == 0)

01043 if (!in_func_def)

01044 add_entity(&Scope->head, 0, last_dec_spec(dec_depth], $1, declared var[dec_depth].id_h,
01045 declared_var {d2c_depth) .id 1, declared_var(dec_depth] .type) ;

01046 else

01047 add_entity(&func_args, 1, last_dec_specldec_depth), $1, declared var[dec_depth) .id_h,
01048 declared_var{dec_depth].id 1, declared_var[dec_depth] .type);

01049 spitcode(®%s = ", $1);

01050 }

01051 initializer

01052
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% .
i 01053 strepy($$, SP); i
;; 01054 /* if (is_seu) is_seu--; */ ; ;
5 01055 } s R
’ 01056 ; te ’
01057 j

? 01058 storage_class_specifier: ki

; 01059 TYPEDEF N )

< 01060 3

; 01061 ;. strcpy($$, "“typedef®); et o S 1

g 01062 is_typedef « 1; ' i
01068 f ) - ' :
01064 | EXTERN 1
01065 { 3
01066 strcpy ($S, “extern*); i
01067 } ‘ i
01068 | STATIC
01069 { 3
01070 strcpy($$, "static");
01071 }
01072 | AUTO
01073
01074 strcpy($S, “auto®); - .

. 01075 } ; K

: 01076 | REGISTER ;

; 01077
01078 strcpy($$, "register®);

! 01079 )

: 01080 ;

; 01081 T

{ 01082 type_specifier:

i 01083 CHAR

: 01084 { b

| 01085 strcpy($$,$1); oA 5

: 01086 } . : 4

| 01087 | SHORT - s ‘

! 01088 {

{ 01089 strcpy($$,51);

f 01090 }

; 01091 | INT
01092 {
01093 strcpy ($8,51); -
01094 }
01095 | LONG

] 01096 { et RN

3 01097 strcpy($$,$1); R o

' 01098 } e

, 01099 | SIGNED : - ' -t

i 01100 ’

o 01101 strcpy ($$,$1);

3 01102 }

;! 01103 | UNSIGNED o

3 01104 { : o T

i 01105 strepy($$,81); = SRR ]

@ 01106 } , :
f 01107 | FLOAT ' s '

o 01108
ki 01109 strepy($$,81);
01110 }

3 01111 | DOUBLE

i 01112 { .

i 01113 strepy ($$,$1);

i 01114

. 01115 | CONST

| 01116 ‘

{ 01117 strcpy($$,$1); ’

I 01118 } v

L 01119 | VOLATILE :

i 01120 o i

# o121 strcpy($s,$1); 2 TR ?

i 01122 ) . B - 2 PR - e S el = -
3 01123 | voID o Tl e o
5 01124 e wE T e o coa ST R
y 01125 strcpy ($§,$1) ; SR N = R )

4 01126 )

' 01127 | struct_or_union_specifier A
01128 { i
01129 strepy($85,81); -
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01130
01131
01132
01133
01134
01135
01136
01137
01138
01139
01140
01141
01142
01143
01144
01145
01146
01147
01148
01149
01150
01151
01152
01153
01154
01155
01156
01157
01158
01159
01160
01161
01162
01163
01164
01165
01166
01167
01168
01169
01170
01171
01172
01173
01174
01175
01176
01177
01178
01179
01180
01181
01182
01183
01184
01185
01186
01187
01188
01189
01190
01191
01192
01193
01194
01195
01196
01197
01198
01199
01200
01201
01202
01203
01204
01205
01206

| enum_specifier
strcpy($$,$1);
| TYPE_NAME

type_entity *e;
int level;

e = get_type_entity($l, &level);

strcpy ($$. e->new_name);
/* fprintf (stderr, "==> ¥s\n", $1); */

.
’

struct_identifier:
IDENTIFIER

strcpy($$, $1);
| TYPE_NAME
strcpy ($$, $1);

struct_or_union_specifier:

struct_or_union struct_identifier -'{' struct_declaration_list '}’
sprintf($$, "%s %8s { %¥s }", $1, $2, $4);
is_seu--;
~ if (is_seu == 0)
was_seu = 1;
| struct_or_union '{' struct_declaration_list '}’
. sprintf($$, "%s { %8 }", $1, $3);
is_seu--;
if (is_seu == 0)
was_seu = 1;
} -~
| struct_or_union struct_identifier
sprintf ($$, "%s %s", $1, $2); )
is_seu--;
if (is_seu == 0)
was_seu = 1;
}
;
struct_or_union:

STRUCT
strcpy ($$, “struct®);
is_seu++;
}
| UNION

strcpy ($$, "union");
is_seu++;

.
’

struct_declaration_ list:
struct_declaration

strepy($$, $1);
| struct_declaration_ligf) struct_declaration
sprintf ($$, "$8%s", $1, $2);
H

struct_declaration:
type_specifier list struct_declarator_list !;'

Error! Style not defined. .

PR

135




01207

01208 sprintf ($$, "%8 ¢s;\n", $1, $2);
01209

01210 ;

01211

01212 struct_declarator_list:

01213 struct_declarator

01214

01215 . strcpy ($$,$1);

01216

0121% { | struct_declarator_list ',' struct_declarator
01218

01218 sprintf ($$,"¢s, %8%,51,83);
01220

01221 ;

01222

01223 struct_declarator:

01224 declaratorxr

01225

01226 strcpy ($§,81);

01227

01228 | ':' constant_expr

01229 {

01230 sprintf ($$,":%s8",82);
01231 }

01232 | declarator ':' constant_expr
01233 {

01234 sprintf ($§, "ta:4s8",61,83);
01235 }

01236 ;

01237

01238 enum_:

01239 ENUM

01240 {

01241 is_seu++;

01242

01243

01244

01245 enum_specifier:

01246 enum_ ‘' {°*

01247

01248 spitcode("enum {\n");
01249

01250 enumerator_list "}!-

01251

01252 spitcode("\n} ");

01253 strcpy($$, SP);

01254 is_seu--;

01255 if (is_seu == 0)

01256 was_seu = 1;

01257

01258 | enum_ IDENTIFIER '{°'

01259

01260 spitcode ("enum %8 {\n", $2);
01261

01262 enumerator_list '}®

01263

01264 spitcode("\n} ");

01265 strcpy($%$, SP);

01266 is_seu--;

01267 if (is_seu == 0)

01268 was_geu = 1;

01269

01270 | enum_ IDENTIFIER

01271

01272 sprintf ($$, "%s %a", $1, $2);
01273 ig_seu--~;

01274 if (is_seu == 0)

01275 was_geu = 1;

01276 }

01277 ;

01278

01279 enumerator list:

01280 enumerator

01281 .
01282 spitcode($1); .
01283 strcpy (8%, 8P); .
136
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01284

01285 | enumerator_list °,°' >

01286 .

01287 spitcode(",\n*);

01288 .
01289 enumerator .

01290

01291 spitcode($4);

01292 strcpy($$, SP);

01293

01294

01295

01296 enumerator:

01297 IDENTIFIER

01298

01299 strcpy($$, $1);

01300 add_entity(&Scope->head, 0, "int", $1, 0, strlen($1), DT_BASETYPE);

01301

01302 IDENTIFIER '=' constant_expr

01303

01304 sprintf ($$, "te= ts8", $1, $3);

01305 add_entity (&Scope->head, 0, "int®", $1, 0, strlen($l), DT_BASETYPE);

01306 .
01307 .
01308 . -
01309 declarator:

01310 declarator2

01311

01312 strcpy($$, $1); - . .

01313

01314 | pointer declarator2

01315

01316 sprintf ($$,"%s %8", $1, §$2);

01317 sprintf (declared_var {dec_depth] .name,"%s $s8", $1, $2);

01318 declared_var(dec_depth] .id_h += 2 + strlen($1);

01319

01320 ;

01321

01322 declarator_lock:

01323 /* empty */

01324 {

01325 dec_depth«++; -

01326

01327 . -

01328 i
01329 declarator2: M
01330 IDENTIFIER

01331

01332 if (is_typedef && lie_seu) (

01333 if (dec_depth == 0) {

01334 add_type_entity($1);

01335 sprintf (declared_var{dec_depth] .name, "%8", Type_Scope->head->new_name) ;

01336

01337 else

01338 strcpy (declared_var [dec_depth] .name, $1);

01339

01340 else

01341 strcpy (declared_var (dec_depth) .name, $1); .
01342 declared_var{dec_depth}.id_h = 0;

01343 declared_var([dec_depth].id_1 = strlen(declared var[dec_depth] .name);

01344 declared_var[dec_depth] .type = DT_BASETYPE; L
01345 strcpy (§$, declared_var [dec_depth] .name) ;

01346 .
01347 | '(' declarator '} .
01348

01349 sprintf ($$, "(%8)", $2);

01350 sprintf (declared_var [dec_depth] .name, "(%8)", $2);

01351 declared_var {dec_depth].id_h++;

01352 .

01353 | declaratorz '[' ']'

01354

01355 /* :

01356 sprint£($$, "%s[ 1", $1);

01357 sprintf (declared_var(dec_depth) .name, "$s{ ]", §1);

01358 v/

01359 sprintf ($$, "(*%s)", $1);

01360 sprintf (declared_var[dec_depth] .name, "(*%8)", $1);

Error! Style not defined. 137




i‘ 01361 declared_var{dec_depth].id_h += 2;
' 01362 /* ;
) 01363 if (declared_var [dec_depth].type == DT_BASETYPE) 3
K 01364 declared var(dec _depth] .type = DT_ARRAY; :
‘. 01365 */ i
1 01366 } !
3 01367 | declarator2 '{’' constant_expr ')’ .
) 01368
E 01369 »; sprintf ($$, "ss([%s]l", $1, $§3); ;
] 01370 sprintf (declared_var (dec_depth) .name, "s(%8]*, $1, $3); - :
t 0137% if (declared_var (dec_depth].type a= DT_BASETYPE) ;
] 01372 declared_varldec_depth] .type = DT_ARRAY; :
1 01373 } p
%' 01374 | declarator2 ‘(' *)* . ¢
s 01375 :
ji 01376 sprintf($s, "¥s( )", $1);
v 01377 sprintf (declared_var (dec_depth) .name, *%s( )", $1); i
$. 01378 if (declared_var{dec_depth) .type = DT_BASETYPR) 3
3 01379 declared_var [dec_depth) .type = DT_FUNCTION; E
. 01380 if (block_level == 0 && dec_depth == 0) i
f 01381 n_parblock = 0; 4
$ 01382 memget (func_name, 0, sizeof (func_name));
: 01383 strncpy (func_name, &declared var[dec _depth] .name [declared_var[dec_depth].id_h], ;
: 01384 declared_var {dec_depth). id_ _1); 3
= 01385 }
g 01386
3 01387 | declarator2 '(' declarator_lock parameter_type_list ‘')°
= 01388
i 01389 sprintf (§$, "Se(%s)", $1, $4); - ' :
i; 01390 dec_depth--;
5 01391 sprintf (declared_var (dec_depth) .name, "$s(%s8)", $1, $4);
i 01392 if (declared_var(dec_depth].type == DT_BASETYPE) 3
01393 declared_var [dec_depth] .type = DT_FUNCTION; . 3
01394 if (block_level == 0 && dec_depth == 0) { e
‘ 01395 n_parblock = 0;
i 01396 memset (func_name, 0, sizeof (func_name));
i 01397 strncpy (func_name, &declared var(dec _depth) .name [declared_var {dec_depth) .id_h],
i 01398 declared_var {dec_depth}.id 1):
) 01399 } !
01400 E
01401 | declarator2 '(' declarator_lock parameter_identifier_ list °*)°®
01402
01403 sprintf ($$, "Vs(%s8)", $1, $4);
01404 dec_depth--;
0140S sprintf (declared_var (dec_depth] .name, "%s(%s)®, $1, $4); L
01406 if (declared_var(dec_depth].type == DT_BASETYPE) 3
01407 declared_var [dec_depth] .type = DT_FUNCTION; 3
01408 if (block_level a= 0 && dec_depth == 0) {
E 01409 n_parblock = 0;
. 01410 memset (func_name, 0, sizeof (func_name));
i 01411 strncpy (func_name, &declared_var (dec_depth] .name [declared var (dec_depth].id_h},
: 01412 declared_var [dec_depth].id 1);
: 01413 }
s 01414 } '
01415 ;
01416 f
01417 pointer:
! 01418 tee
01419
f 01420 sprintf ($§, "+"); * ]
[ 01421
l 01422 | '#' type_specifier list
. 01423 {
i 01424 sprintf($$, "* %8, $2);
- 01425 }
iy 01426 | '** pointer
N 01427 {
i 01428 sprintf ($$, "* $s8%, $2);
s 01429 }
» 01430 | '*' type specifier list pointer
i 01431 {
01432 sprintf (88, "* %s %", $2, $3);
: 01433 )
¥ 01434 ;
i 01435
: 01436 type specifier_list:
i 01437 type_specifier .
*
i
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01438
01439
01440
01441
01442
01443
01444
01445
01446
01447
01448
01449
01450
01451
01452
01453
01454
01455
01456
01457
01458
01459
01460
01461
01462
01463
01464
01465
01466
01467
01468
01469
01470
01471
01472
01473
01474
01475
01476
01477
01478
01479
01480
01481
01482
01483
01484
01485
01486
01487
01488
01489
01430
01491
01492
01492
01494
01485
01496
01497
01498
01499
01500
01501
01502
01503
01504
01505
01506
01507
01508
01509
01510
01511
01512
01513
01514

) strepy (§8,$1);
| type_specifier list type_specifier
sprintf ($$, "¥s %a",$1,$2);

parameter_identifier_ list:
identifier list

strcpy ($$,$1) ;
| identifier_list ',' ELIPSIS

sprintf ($$,"%s , %8",81,83);

identifier list:
IDENTIFIER

if (lis_typedef)
add_entity(&func_args, 1, "int", $1, 0, strlen($1), DT_BASETYPE);
strcpy ($$,81);

| identifier_list ',' IDENTIFIER
sprintf ($$,"s$s , %s",$1,83);

parameter_type_list:
parameter_list
{
strcpy ($$,51);

| parameter_list ',' BLIPSIS

sprintf (§$, "%s , %s',$1.$3);

parameter_list:
parameter declaration

strepy ($$,$1) ;
| parameter list ',' parameter declaration

sprintf ($$,"ss , %s8",$1,$3);

’

parameter_declaration:
type_specifier_list declarator

sprintf ($$,°%s %s",51,52);
if (dec_spec[dec_depth] [0] != 0)
strcpy (last_dec_spec{dec_depth), dec_spec[dec_depth]);
if (dec_spec(dec_depth] [0])
spitcode("$s ", dec_spec{dec_depth]l), dec_spec{dec_depth] [0]
if (lis_typedef)
add_entity(&func_args, 1, $1, $2, declared_var[dec_depth] .id_h,

n
o

declared_var [dec_depth) .id_1, declared_var (dec_depth].type);
| type_name
, strepy($$,$1); N
type_name:

type_specifier_list

strepy ($§,$1);
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- 01515 }

B, 01516 | type_specifier_ list abstract_declarator

i 01517 { ]
-4 01518 sprintf ($$,"%¥s %8",$1,$2); ;

5 01519 } i
i 01520 ; o :

. 01521 !
; 01522 abstract_declarator: i
I 01523 : pointer i
: 01524 = { i
‘8 0152% 4 strcpy($$,$1); i
4 01526 } 1

: 01527 | abstract_declarator2 ;
] 01528
! 01529 strepy($$,$1); !

01530 ’ ;
01531 | pointer abstract_declarator2 b
01532 ;

) 01533 sprintf (§$,"%s %s",$1,82); :

! 01534 :

: 01535 ; ;
i 01536 i
i 01537 abstract_declarator2: ' : BRETRE A i
} 01538 '{' abstract_declarator ')’ ' ;
: 01539 { ' : e b
01540 sprintf ($5," (¥8)",$2); ‘4
i 01541 } : )
: 01542 | '[' '] 1
i 01543 { :
4 o1544 strepy($$,°( 1%); H
2 01545 }
¥ 01546 } *{' constant_expr ']’

- 01547 { .

i 01548 sprintf ($$,"(s8)",$2); .-

¥ 01549 ) <

!§ 01550 | abstract_declarator2 '[' '}* . ;

Bl 01551 { i

H 01552 sprintf($$,"%s [ ]1",$1);

® 01553 )
01554 | abstract_declarator2 '{' constant_expr ']’ 3
01555 { C '
01556 sprintf (3$, "%s[t8]",$1,$3); : 3
01557 } : ;
01558 l V(Y o)t - i 3

' 01559 { ' N :

i 01560 strcpy ($5,"( )"); . ' :
; 01561 ) . 1
’ 01562 | '(' parameter_type list ')' ’ ]
) 01563 { :
/! 01564 sprintf ($$, " (¥8) ", $2);

! 01565 }

b 01566 | abstract_declarator2 '(' ')!

i 01567 {

- 01568 sprintf ($$,"%s ( )",$1);

1 01569 }
01570 | abstract_declarator2 '(' parameter_type list ')°*
01571 {
01572 sprintf ($$,"%¥s (¥s8)",$1,8$3); .
01573 } '
01574 ; _ Y
01575 o ’ Jee
01576 initializer: - . corer
01577 assignment_expr e . R
01578 ; S

: 01579 spitcode ("%s", $1); - ';f o
i 01580 strepy($$, SP); '

3 01581 } R N
: 01582 | '{' open_brace initializer_list '}’ 0 '

i 01583 { , . s

g 01584 spitcode ("}"); ' 0 :

| 01585 strepy ($$, SP);

01586 }

01587 | '{'" open_brace initializer list ', '}' vt A
01588 { FUPTNN ~ SR °
01589 spitcode (", }v); o

01590 strcpy ($$, SP);

01591 :
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01592
01593
01594
01595
01596
01597
01598
01599
01600
01601
01602
01603
01604
01605
01606
01607
01608
01609
01610
01611
01612
01613
01614
01615
01616
01617
01618
01619
01620
01621
01622
01623
01624
01625
01626
01627
01628
01629
01630
01631
01632
01633
01634
01635
01636
01637
01638
01639
01640
01641
01642
01643
01644
01645
01646
01647
01648
01649
01650
01651
01652
01653
01654
01655
01656
01657
01658
01659
01660
01661
01662
01663
01664
01665
01666
01667
01668

i

initializer_list:
initializer

strcpy($$, SP);
| initializer_list ','
spitcode(®, *);
initializer
strcpy($$, SP);

statement:
labeled_statement

strcpy($S, $1);
| compound_ statement

strcpy ($$, $1);

| expression_statement

strcpy ($$, $1);
| selection_statement
= strcpy($$, $1);
| iteration_statement
strcpy($$, $1);
| jump_statement
strepy (§8, $1);
| openmp_construct
strepy($$, $1);
;

openmp_construct :
parallel_construct

strepy(§$, $1);
| for_construct

strepy ($$, $1);
| sections_construct

strcpy($$, $1);
| single_construct

strcpy($§, $1);

L

| parallel_for_construct

strcpy($$, $1);

| parallel_sections_congfruct

strcpy ($$, $1);

| master_construct

strcpy($$, $1);
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&
01669 | critical_construct
01670 { ) W
01671 strcpy ($$, $1);
01672
01673 | atomic_construct
01674
01675 strcpy($$, $1);
01676
01677 >:| ordered_construct
01678 {
01679¢" strcpy($s, 51);
01680 }
01681 ;
01682
01683 openmp_directive:
01684 pomp_construct
01685
01686 strcpy($$, $1);
01687
01688 | barrier_directive
01689
01690 strepy($$8, $1);
01691 w
01692 | flush_directive
01693
01694 strcpy (S8, $1);
01698
01696 ;
01697
01698 structured block:
01699 statement : o
01700
01701 strcpy ($$, 8P); T
01702 :
01703 ; -*
01704
01705 /* Additional POMP construct type: */
01706 pomp_construct:
01707 PRAGMA_OMP POMP_INST POMP_INIT '\n'
01708
01709 spitcode("/* #pragma omp inst init ¢/\ne), '
01710 /* it is safer not to epit anything since it ig automatically inserted at start of MAIN ¢/
01711 strcpy($$, SP); C :
01712 ’
01713 | fRAGMA_ONP POMP_INST POMP_FINALIZE '\n'
01714
oi;i: ; :pi:code('/' #pragma omp inst finalize */\n»),
0 * it is safer not to spit anything since it 3 .
o171y Stzcpy($s. SP); 8 called at_exit() ¢/ o B
01718 e
01719 | PRAGMA_OMP POMP_INST POMP_ON ‘\n'
01720 {
01721 spitcode("/+ #pragma omp inst on */\n*);
01722 pomp_spit_code ("POMP_On () ;\n") ;
01723 strcpy($$, SP);
01724
01725 | PRAGMA_OMP POMP_INST POMP_OFF '\n’
01726 {
01727 spitcode("/+ #ipragma omp inst off ¢/\n*);
01728 pomp_spit_code (*POMP_Off () ;\n*); .
01729 strcpy($$, SP);
01730
01731 | PRAGMA_OMP POMP_INST POMP_BEGIN region_phrase_opt '\n'
017;2 /* region phrase_opt is the same [optional name) in omp critical or user regiong «/
01733
01734 spitcode(*/+ #pragma omp inst begin (%¥8) */\n", $4);
01735 powp_region_entex (PR_USER, $4);
01736 strcpy($$, SP);
01737
01738 | PRAGMA_OMP POMP_INST POMP_END region_phrase_opt '\n'
01739
01740 spitcode("/* #pragma omp inst end (%8) */\n", $4);
01741 pomp_region_exit (PR_USER) ;
01742 strcpy($$, SP);
01743
01744 | PRAGMA_OMP POMP_NOINSTRUMENT ‘\n'
01745 { y
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01746
01747
01748
01749
01750
01751

. 01752
01753

F 01754

01755

01756

01757

01758

01759

01760

01761

01762

01763

01764

01765

01766

01767

01768

01769

01770

01771

01772

01773

01774

01775

01776

01777

01778

01779

01780

01781

01782

01783

01784

01785

01786

01787

01788

01789

01790

01791

01792

01793

01794

01795

01796

01797

01798

01799

01800

01801

01802

01803

01804

01805

01806

01807
01808
01809
01810

01811

01812

01813

01814

01815

01816
01817
01818
01819

01820

| 01821

. 01822

1

spitcode("/* #pragma omp noinstrument */\n*),;
pomp_instrument « 0,
strcpy (88, 8P);

}
| PRAGMA_OMP POMP_INSTRUMENT '\n'

spitcode("/* #pragma omp instrument */\n*),

it (ipomp_sync) /* if "--pomp-disablessync® parameter was passed, don't reenable instrumen. */

pomp_4instrument = 1;
etrepy ($8, 8P);

parallel_construct:

!

parallel_directive

initialize_parallel block();
spit_vis_initializations();
spitcode(*ts", init_statement);
1ST_RESRT(),

pomp_spit_region_code (PR_PARALLEL, *{\n POMP_Parallel_begin(&$s);\n
structured_block

pomp_spit_region_code (PR_PARALLEL, * POMP_Parallel_end(&ts);\n}\n");

finalize_parallel_block();
pomp_region_exit (PR_PARALLEL) ;
strcpy ($$, 8P);

) -

parallel_clause_optseq:

i

| sprintf($8, "%a, %8", 81, §3);

f' empty */

strcpy (88, 8p),;

| parallel_clause_optseq parallel_clause

sprintf($$, "ts ¥s", 81, $2),

| parallel_clause_optseq ', pirallol_glauue

parallel_directive:

H

parallel_clauge:

7nnaun_onp OMP_PARALLEL

open_directive_scope (D_PARALLEL) s
Directive->is_parallel = 1;
directive_line.active_directive = D_PARALLEL;
directive_line.expr = 0;
directive_line.def_found = 0,

num_parallel++;

parallel _clause_optseq ‘\n'

spitcode("/+ #pragma omp parallel ¥s */\n", §4);
pomp_region_enter (PR_PARALLEL, "),
directive_line.active_directive = D_NONE;
if (Directive->copyin 1« -1) {

num_copyines;

fprintt (copyin_£p, * }\n}\n");

strcpy (88, 8P);

o

¥,
unique_parallel_clause

strepy (8%, $1);

{ data_clause

strepy (88, $1);
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01823
01824
01825

01826 unique_parallel_clause:
OMP_IF '(* expr ')’

01827
01828
01829
01830
01831
01832
0183%¢
01834
01835
01836
01837
01838
01839
01840
01841
01842
01843
01844
01845
01846
01847
01848
01849
01850
01851
01852
01853
01854
01855
01856
01857
01858
01859
01860
01861
01862
01863
01864
01865
01866
01867
01868
01869
01870
01871
01872
01873
01874
01875
01876
01877
01878
01879
01880
01881
01882
01es3
01884
01885
01886
01887
01888
01889
01890

01891 for_clause: ) -
unique_for_clause ' - .

01892
01893
01894
01895
01896
01897
01898
01899

144

»
4

i

.
’

for_constrxuct:
for_directive parallel_for_statement

for_clause_optseq:
/* empty */
{

for_directive:
PRAGMA_OMP OMP_FOR

.
’

}

| OMP_NUMTHREADS '(* expr ')’

{

}

| for_clause_optseq for_clause

| for_clause_optseq ',' for_clause

{

}

for_clause_optseq '\n'

| data_clause

¥
oAb it i .- s

if (Directive->if_expr(0] 1= °#°)

show_error (" multiple if () clauses in a parallel directive are not allowed\n");
strcpy(Directive->if_expr, $3);
sprintf ($$, “if (%s)*, $3);

if (strcmp(Directive->numth_expr, *-1") (= Q) 4
show_error(®* multiple num_threads () clauses in a parallel directive are not allowed\n®);

strcpy (Directive-s>numth_expr, $3);

sprintf ($$, *num_threads (%s)*, $3); , ?

close_directive_scope();
pomp_region_exit (PR_FOR)} ;
strcpy($$, $1);

strcpy($s, SP); ' .
sprintf(§$, "ss %a*, $1, $2); R T S i

sprintf(ss, "ss, $8°, 51, $3); : ‘ L

open_directive_scope (D_FOR);
directive_line.active_directive = D_FOR;
directive_line,expr = 0; i
directive_line.def_found = 0; , 4 o ;
for_info.has_ordered = 0; e
for_info.has_schedule = 0;
strcpy (for_info.chunksize, "#%); : . ]
stxcpy(for_info.schedule, "_OMP_STATIC");
num_for++;

spitcode("/+ #pragma omp for &8s */\n*, $4); T
pomp_region_enter(PR_FOR, "");

spitcode("{\n");

/* spit_vis_initializations(); */ L
directive_line.active_directive = D_NONE; e N
strcpy($$, SP);

strcpy($$, $1);

strepy($8, $1);

*
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01900
01901
01902
01903
01904
01905
01906
01907
01908
01909
01910
01511
01912
01913
01914
01915
01916
01917
01918
01919
01920
01921

01922

01923
01924

01925

01926
01927
01928
01929
01930
01931
01932
01933

01934
01935
01936
01937
01938

01939
01940
01941
01942
01943
01944
01945
01946
01947
01948

01949

01950

01951

01952

01553

01954

01955
01956
01957
01958
01959
01960
01961
01962
01963
01964
01965
01966
01967
01968
01969
01970
01971
01972
01973
01974
01975
01976

| OMP_NOWAIT

-
if (Directive->has_nowait)

show_error (" multiple nowait clauses are not allowed on a for directive\n'");
atrcpy($$, "nowait®);
Directive->has_nowait =« 1; .

unique_for_clause:
OMP_ORDERED

if (for_info.has_ordered}
show_error(" multiple ordered clauses are not allowed on a for directive\n"),
strepy ($$, "ordered”); for_info.has_ordered = 1;

| OMP_SCHEDULE ' (' schedule_kind ')
if (for_info.has_schedule)
show_error(® multiple schedule clauses are not allowed on a fbr directive\n");
sprintf ($$, *ts(¥s)", $1, $3);
for_info.has_schedule = 1;

| OMP_SCHEDULE ' (' schedule_kind ',°*

-

directive_line.expr « 1;
)
expr t)l
{

directive_line.expr = 0;
if (for_info.has_schedule)
show_error(® multiple schedule clauses are not allowed on a for directive\n");
- sprintf ($$, "%e(%e, %¥8)", $1, $3, $6);
if (for_info.schedule(S) == 'R')
show_error (" chunksize must not be specified when runtime scheduling is selected\n");
strcpy(for_info.chunksize, $6);
for_info.has_schedule = 1;

}
:
schedule_kind:
OMP_STATIC -
strcpy($s, "static"); . .
strcpy (for_info.schedule, "_OMP_STATIC"); ‘e
-
| OMP_DYNaMIC

strcpy($$, "dynamic”");
strepy(for_info.schedule, "_OMP_DYNAMIC");

| oMP_GUIDED

strecpy (8§, "guided");
strcpy(for_info.schedule, "_OMP_GUIDED");

| OMP_RUNTIME
{

strcpy (86, "runtimer);
strcpy (for_info.schedule, "_OMP_RUNTIME"),

.
H

sections_construct: .
sections_directive

in_sections = 1;
section_scope

close_directive_ecogg();
it (pomp_rd stack)
if (pomp_rd_stack->pr == PR_SECTIONS)
pomp_rd_stack->num_sections = gec_tail->count;
pomp_region_exit (PR_SECTIONS) ;
in_sections = 0;
strcpy($$, 8P);
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01977 }
01978 ; .
01979
01980 sections_clause_optseq:
01981 /* empty ¢/
01982 3
01983 strecpy($$, SP);
01984
01985 . | sections_clause_optseq sections_clause :
01986 %
0198% | sprintf($$, "%s %8s, $1, $2); k
01988 } ;
01989 | sections_clause_optseqg *,' sections_clause
01990 {
01991 sprintf($$, "ss, 8", $1, $3);
01992 }
01993 ;
01994
01995 sections_directive:
01996 PRAGMA_OMP OMP_SECTIONS {
01997 open_directive_scope (D_SBCTIONS) ;
01998 directive_line.active_directive = D_SBCTIONS;
01999 directive_line.expr = 0;
02000 directive_line.def_found = 0;
02001 num_sections++;
02002
02003 sections_clause_optseq '\n'
4 02004 - -
: 02005 spitcode("/* #pragma omp sections §s */\n®, $4): R 1
1 02006 pomp_region_enter (PR_SBCTIONS, $4); ’
{ 02007 spitcode("{\n");
: 02008 spit_vis_initializations();
4 02009 spitcode("%s", init_statement);
: 02010 IST_RESET() ; .
02011 directive_line.active_directive = D_NONE; R 1
; 02012 strcpy($$, SP);
3 02013 }
25 02014 ;
} 02015
; 02016 sections_clause:
02017 data_clause
- 02018 (
bi 02019 strcpy($$, $1);
: 02020 } “- .-
1 02021 | OMP_NOWAIT
j 02022
H 02023 if (Directive->has_nowait) u
3 02024 show_error(® multiple nowait clauses are not allowed on a gect
4 02025 strcpy($$, "nowait"); ions directive\n+);
¥ 02026 Directive->has_nowait = 1;
. 02027
02028 ;
02029
02030 section_scope: N
02031 X8 spit sections »/
02032
02033 int_list +*p;
02034
02035 spitcode (
02036 »{\n® i
02037 " int _omp_section_job;\n"
02038 " int _omp_sec_id = _omp_module.sections_ofs + %d;\n\n*
02039
02040 " _omp_init_sections (_omp_sec_id, _omp_num_section{$d));\n»
02041 " while (1) {\n"
02042 " _omp_section_job = _omp_get_next_section(_omp_sec_id);\p»
02043 v if (_omp_section_job < 0) break;\n"
02044 . switch (_omp_section_job) {\n®
02045 " case 0:\n", num_sections, num_sections);
02046 P = (int_list *) SAFE_MALLOC(sizeof (int_list));
02047 p->count = 0;
02048 p->next = NULL;
02049 p->prev = gec_tail;
02050 sec_tail->next = p; -
02051 sec_tail e p;
02052
02053 section_sequence '} . .
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02054
02055
02056
02057
02058
02059
02060
02061
02062
02063
02064
02065
02066
02067
02068
02069
02070
02071
02072
02073
02074
02075
02076
02077
02078
02079
02080
02081
02082
02083
02084
02085
02086
02087
02088
02089
02090
02091
02092
02093
02094
02095
02096
02097
02098
02099
02100
02101
02102
02103
02104
02105
02106
02107
02108
02109
02110
02111
02112
02113
02114
02115
02116
02117
02118
02119
02120
02121
02122
02123
02124
02125
02126
02127
02128
02129
02130

H

spitcode(" } /* switch */ \n*);

spitcode (" if (_omp_section_job == %d) {\n", sec_tail->count-1);
spit_lastprivate_assign(); .
spitcode (" Nn*);
spitcode (

" } /* while */\n"

"\n");

spit_reduction_code();
spit_implicit_barrier(Directive, *"}\n");
strepy($$, 8P);

section_sequence:

H

| section_sequence section_directive stxuctured_block

structured_block

strcpy($$, 8P);

sec_tail->count++;

pomp_region_exit (PR_SECTION) ;
spitcode(* break;\n");

| section_directive structured_block

strcpy($$, 8P);

sec_tail->count++;

pomp_region_exit (PR_SECTION) ;
spitcode (" break;\n");

strcpy ($$, 8P);

sec_tail->count++;

pomp_region_exit (PR_SECTION) ;
spitcode(" break;\n");

gection_directive:

¥

PRAGMA_OMP OMP_SECTION '\n'

-

if (sec_tail->count) - /* case 0 was treated in "section_scope" */
spitcode(" case %d: /* section */\n", sec_tail->count);
pomp_region_enter (PR_SECTION, ""); _ . /* for all cases, including 0 */

strcpy($$, 8P);

single_construct:

i

single_directive structured_block

pomp_spit_region_code (PR_SINGLE, " POMP_Single_end(&%s);\n");
if (Directive->has_cpriv)
spit_copyprivate_store();
if (Directive->has_cpriv) ({
spit_implicit_barrier (Directive, "#);
spit_copyprivate_assign();

else

spit_implicit_barrier (Directive, "*);
spitcode(*} /* end single */ \n");
close_directive_scope() ;
pomp_region_exit (PR_SINGLE) ;
strcpy($$, 8P);

single_clause_opteeq:

{' empty */

+
)
strepy (8§, SP); !

| single_clause_optseq single_clause

sprintf (§8, "¥s k8", $1, $2);

| single_clause_optseq ',' single_clause
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02131 {
02132 sprintf($$, "%s, ¥s*, $1, $3); _
02133 }
02134 ;
02135 4
02136 single_directive: i
02137 PRAGMA_OMP OMP_SINGLE :
02138 {
02139 . open_directive_scope (D_SINGLB) ; 4
02140 directive_line.active_directive = D _SINGLE;
02148 §" directive_line.expr = 0;
02142 directive_line.def_ found = 0; .
02143 Directive-s>has_cpriv = 0; %
02144 num_single++; '
i 02145 }
02146 single_clause_optseq ‘\n'
i 02147 {
02148 if (Directive->has_cpriv && Directive->has_nowait)
02149 show_error (" both copyprivate and nowait clauses are not allowed on the same directive\n®);
02150 spitcode(*/* #pragma omp single $s */\n*, $4);
02151 pomp_region_enter (PR_SINGLE, $4); :
02152 spitcode(*{\n");
02153 spit_vis_initializations();: i
02154 spitcode("%s”, init_statement); '
02155 IST_REBSET(); :
: 02156 directive_line.active_directive = D_NONE; i
1 02157 if (Directive-shas_cpriv) .
02158 spitcode ( ;
02159 " /» prepare for copyprivate */\n® i
02160 . _ompi_thread_t *_omp_th, ¢_omp_thp;\n*
02161 » int _omp_cpriv_size;\n"
: 02162 *\n"
i 02163 . _omp_th = _OMP_THREAD; \n* .
X 02164 . _omp_thp = _omp_th->parent;\n®); -
f 02165 spitcode( °
: 02166 "/+ the first thread executes the code */\n*
02167 . if (_omp_run_single(_omp_module.single_ofs + $d))\n®, num single);/* TODO: removed { */
02168 pomp_spit_region_code (PR_SINGLE, " POMP_Single_begin(&%s);\n*®);
02169 strepy($$, SP};
02170 } !
02171 ; 3
02172
02173 single_clause:
02174 data_clause .-
02175 { A
. 02176 atrcpy($$, $1);
’ 02177
: 02178 | OMP_NOWAIT
02179 {
02180 if (Directive-s>has_nowait)
02181 show_error(* multiple nowait clauses are not allowed on a gingle directive\n®);
02182 strcpy($$, "nowait®);
02183 Directive->has_nowait = 1;
02184 }
02185 ;
02186
02187 parallel_for_construct:
n 02188 parallel for_directive
2 02189 { 4
; 02190 initialize parallel_block(); .
02191 spitcode ("{\n");
02192 pomp_spit_region_code {PR_PARALLEL, ® POMP_Parallel begin(&%¥s);\n");
02193 pomp_region_enter (PR_FOR, "");
02194
02195 parallel_ for_ statement
02196
3 02197 pomp_region exit (PR_FOR) ;
: 02198 pomp_spit_region_code {PR_PARALLEL, " POMP_Parallel_end(&%s);\n");
02199 finalize_parallel_block();
02200 pomp_region_exit (PR_PARALLEL) ;
02201 strcpy ($$, SP);
02202 }
02203 ;
02204
02205 parallel_for_clause_optseq:
02206 /* empty */ ‘
02207 { g
¢
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02208
02209
02210
02211
02212
02213
02214
02215
02216
02217
02218
02219
02220
02221
02222
02223
02224
02225
02226
02227
02228
02229
02230
02231
02232
02233
02234
02235
02236
02237
02238
02239
02240
02241
02242
02243
02244
02245
02246
02247
02248
02249
02250
02251
02252
02253
02254
02255
02256
02257
02258
02259
02260
02261
02262
02263
02264
02265
02266
02267
02268
02269
02270
02271
02272
02273
02274
02275
02276
02277
02278
02279
02280
02281
02282
02283
02284

-

strcpy($$, SP):

| parallel_for_clause_optseq parallel_for_clause

sprintf ($$, "%s ¥s", $1, $2);

| parallel_for_clause_optseq ',' parallel_for_clause

sprintf ($$, "$s, $8*, $1, $3);

parallel_for_directive:

PRAGMA_OMP OMP_PARALLEL OMP_FOR

{
open_directive_scope (D_FOR) ;
Directive->is_parallel = 1;
directive_line.active_directive = D_FOR;
directive_line.expr = 0;
directive_line.def_found = 0;
for_info.has_ordered = 0;
for_info.has_schedule = 0;
strcpy (for_info.chunksize, "#");
strcpy(for_info.schedule, "_OMP_STATIC");
num_for++;
num_parallel++;

parallel_for_clause_optseq '\n'

spitcode("/* #pragma omp parallel forts */\n", $5);

pomp_region_enter (PR_PARALLEL, "");
strcpy ($$, SP);
directive_line.active_directive = D_NONE;
if (Directive-scopyin 1= -1) {
num_copyin++;
fprintf (copyin_£p, " }\n}\n");

parallel for_clause:
unique parallel_clause °

strcpy ($$, $1).;

| unique_for_clause

strcpy($$, $1);

| data_clause

strcpy (8§, §1);

parallel_sections_construct:
parallel_sections_directive

initialize_parallel_block();

in_sections = 1;

spitcode("{\n");

epit_vis_initializations();

spitcode("$s", init_statement); IST_RESET();

powp_spit_region code(PR_PARALLEL, " POMP_Parallel begin(&ts);\n");

| pomp_region_enter (PR_SECTIONS, "");

section_scope

in_sections = 0;
pomp_region_gxit(Pﬁ%ﬁECTIONS);
pomp_spit_region_co
finalize_parallel_block();
pomp_region_exit (PR_PARALLEL) ;
strcpy($$, SP);

Error! Style not defined.

-

e (PR_PARALLEL, " POMP_parallel_end(&%s);\n");
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02285 parallel_sections_clause_optseq:
02286 /* empty */ . . _ :
02287 o A ’ {
02288 strcpy($§, SP); L o J
02289 S :
02290 | parallel_sections_clause_optseq parallel_sections_clause ’ 1
02291
02292 sprintf ($§, "vs ¥s", $1, $2); .
02293 ...
02294 | parallel_sections_clause_optseq ',' parallel_sections_clause
02298 {
02296 sprintf ($$, "ss, $s", $1, $3);
02297 o |
02298 ; -
02299 . . .. :
02300 parallel_sections_directive: ST : L.
02301 PRAGMA_OMP OMP_PARALLEL OMP_SECTIONS . , _ ]
02302 { . - .
02303 open_directive_scope (D_SECTIONS); : )
02304 Directive->is_parallel = 1; B ) 3
02305 directive_line.active_directive = D_SRCTIONS; v L :
02306 directive_line.expr s 0; ) o §
02307 directive_line.def_found = 0;
02308 num_sections++; : . L
02309 num_parallel++;
02310 E
02311 parallel_sections_clause_cptseq '\n°®
02312
02313 spitcode("/* #pragma omp parallel sections$s */\n°®, $%); n :
02314 pomp_region_enter (PR_PARALLEL, **); h T o , ]
02315 directive_line.active_directive = D_NONE; : ' e , .
02316 if (Directive->copyin != -1) { : ) . i
02317 num_copyin++; . - B . '
02318 fprintf (copyin_fp, " }\n}\n®); e T
02319 o
02320 strcpy($S. SP);
02321 }
02322 ;
02323
02324 parallel sections_clause: S F e s
02325 unique_parallel_clause o
02326 A
02327 strcpy (88, $1);
02328 . M
02329 | data_clause
02330
02331 strcpy (8§, $1);
02332 h
02333 ;
02334 >
02335 master_construct:
02336 master directive
02337
02338 spitcode("if (_OMP_THREAD->thread_num == 0) {\n");
02339 pomp_region_enter (PR_MASTER, "");
02340
02341 structured_block
02342
02343 pomp_region_exit (PR_MASTER) ; o
02344 spitcode("}\n"); .
02345 strcpy($§, 8P);
02346
02347 ; 3 )
02348 A -
02349 master_directive: ’ ot a
02350 PRAGMA_OMP OMP_MASTER '\n’
02351
02352 spitcode("/+* jipragma omp master */\n");
02383 strcpy (§8, SP); , s T
02354 . T '
02355 ;
02356 N
02357 critical_construct:
02358 critical_directive
02359
02360 if (add critical($1)) /* $1 is the name of the critical region */
02361 fprintf (modh_fp, "extefn. othread_lock_t _omp_critical_lock_ss;\n", $1);
*
150 Error! Style not defined.




02362
02363
02364
02365
02366
02367
02368
02369
02370
02371
02372
02373
02374
02375
02376
02377
02378
02379
02380
02381
02382
02383
02384
02385
02386
02387
02388
02389
02390
02391
02392
02393
02394
02395
02396
02397
02398
02399
02400
02401
02402
02403
02404
02405
02406
02407
02408
02409
02410
02411
02412
02413
02414
02415
02416
02417
02418
02419
02420
02421
02422
02423
02424
02425
02426
02427
02428
02429
02430
02431
02432
02433
02434
02435
02436
02437
02438

pomp_region_enter {PR_CRITICAL, $1);

spitcode ("othread_set_lock (&_omp_critical_lock_%s);\n", $1); ~
spitcode("/* implied flush */\n");

pomp_spit_region_code (PR_CRITICAL, " POMP_Critical_begin(&ts);\n");

structured_block

pomp_spit_region_code (PR_CRITICAL, * POMP_Critical_end(&%a);\n");
spitcode("/* implied flush */\n*);
spitcode("othread_unset_lock (& _omp_critical_lock_%s);\n", $1);
pomp_region_exit (PR_CRITICAL);

strecpy($§, 8P);

critical_directive:
PRAGMA_OMP OMP_CRITICAL

directive_line.active directive = D_CRITICAL;
directive_line.expr = 0;

region_phrase_opt '\n'

spitcode("/* #pragma omp critical (%s) */\n", $4);
strcpy ($$, $4)y . hd
directive_line.active_directive = D_NONE;

}

-

i

region_phrase_opt:
/* empty */

- | strcpy($$, 8P);
| *(' IDENTIPIER ')'
strepy(s$, $2);
:

barrier_directive:
PRAGMA_OMP OMP_BARRIER '\n' -

spitcode("/+* #pragma omp barrier */\n*); .

spit_barrier_code(): !

strcpy($$, SP); *
;

atomic_construct:
atomic_directive

pomp_region_enter (PR_ATOMIC, "%);
spitcode("othread_set_lock (&_omp_atomic_lock) ; \n");

expression_statement

spitcode(” othread_unset_lock (&_omp_atomic_lock);\n"); ) .
pomp_region_exit (PR_ATOMIC) ;
strcepy (8§, 8P);

.
!

atomic_directive: .
PRAGMA_OMP OMP_ATOMIC '\n'

spitcode("/* f#ipragma omp atomic +/\nnj,
strcpy(8$, 8P);

: W

flush_directive:
PRAGMA_OMP OMP_FLUSH

directive line.active_directive = D_FLUSH;
directive_line.expr = 0;
spitcode("/* OMP FLUSH BEGIN */\n"),;

Error! Style not defined.
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02439
02440
02441
02442
02443
02444
02445
02446
02447
02448

}

flush_vars_opt ‘\n°’

directive line.active_directive « D_NONE;
spitcode("/* #pragma omp flush¥s */\n", $4);
spitcode("/* OMP FLUSH END */\n");
strcpy($$, SP);

-

0244$ flush_vars_opt:

02450
02451
02452
02453
02454
02455
02456
02457
02458
02459
02460
02461
02462
02463
02464
02465
02466
02467
02468
02469
02470
02471
02472
02473
02474
02475
02476
02477
02478
02479
02480
02481
02482
02483
02484
02485
02486
02487
02488
02489
02490
02491
02492
02493
02494
02495
02496
02497
02458
02499
02500
02501
02502
02503
02504
02505
02506
02507
02508
02509
02510
02511
02512
02513
02514
02515

152

/* empty ¢/

strcpy($$, SP);
spitcode (" _omp_flush_all();\n*);
| *¢ variable_lisc *)*

sprintf(SS. - (“).' 52)-’

S —— >

H

ordered_construct:
ordered directive

spitcode (* _omp_ordered_begin() ;\n®);
} structured_block

apitcode (™ _omp_ordered_end();\n");
strepy($S, SP);

.
’

ordered_directive: -
PRAGMA_OMP OMP_ORDEBRED '\n’'

spitcode("/* #pragma omp ordered */\n®);
strcpy($$, SP);

i

threadprivate_directive:
PRAGMA_OMP_THREADPRIVATE ' {'

directive_line.data_clause_type = V_THREADPRIVATE;
directive_line.active_directive s D_THREADPRIVATE;
directive_line.expr = 0;
variable_list ')' ‘\n'
directive_line.data_clause_type = V_NONB;
directive _line. active  directive = D_NONE;
spitcode ("/* #pragma omp threadprivate (ss) */\n", $4);
strepy($$, SP);
;

data_clause:
OMP_PRIVATE ' ('

directive_line.data_clause_type = V_PRIVATE;
variable_list
directive_line.data_clause_type « V_NONE;
"o
sprintf ($$, "private(%¥s)", $4);
| éMP_FIRSTPRIVATE v
directive_line.data_clause_type = V_FIRSTPRIVATE;
3ariab1e_list

directive_line.data_clause:type = V_NONE;

Error! Style not defined. -
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02516 }

02517 t) ~

02518 {

02519 sprintf($$, “firstprivate(ss)", $§4);

02520 }

02521 | OMP_LASTPRIVATE ' (° .
02522

02523 if (directive_line.active_directive == D_FOR || directive_line.active_directive == D_SECTIONS)
02524 directive_line.data_clause_type = V_LASTPRIVATE;

02525 else

02526 show_error (" lastprivate clause is only allowed within 'for' and ‘'sections' directives\n*"),
02527

02528 variable_list

02529

02530 directive_line.data_clause_type = V_NONE;

02531

02532 ')

02533

02534 sprintf ($$, "lastprivate($s)”*, $4);

02535

02536 | OMP_SHARED ' ('

02537 {

02538 if (1(directive_line.active_directive s« D_PARALLEL ;
02539 || (directive_line.active_directive ee D_FOR && Directive->is_parallel)

02540 || (directive_line.active_directive == D_SECTIONS && Directive->is_parallel)) ) ¢
02541 ahow_error(' shared clause is only allowed within 'parallel’ directive\n"); hd
02542 directive_line.data_clause_type = V_SHARED;

02543

02544 variable_list - .

02545 { :

02546 directive_line.data_clause_type = V_NONE;

02547

02548 -~ ')

02549 {

02550 sprintf ($$, "shared(%s)", $4);

02551 }

02552 | OMP_DRFAULT ' (' OMP_SHARED ')’

02553

02554 if (i(directive_line.active_directive ss D_PARALLEL

02555 || (directive_line.active_directive == D_FOR && Directive->is_parallel)

02556 [| (directive_line.active_directive == D_SECTIONS && Dixective->is_parallel)) )

02557 show_error(" default clause iB only allowed within 'parallel' directive\n");

02558 if (directive_line.def_found)

02559 show_error(" multiple default clauses in a directive are not allowed\n"),

02560 directive_line.def_ found = 1; e
02561 Directive->defshared = 1; .
02562 strcpy($$, "default(shared)");

02563

02564 | OMP_DEFAULT '(' OMP_NONE ')’

02565

02566 if (1(directive_line.active_directive == D_PARALLEL

02567 [| (directive_line.active_directive == D_FOR && Directive->is_parallel)

02568 i (directive line.active_ _directive == D_SECTIONS && Directive->is_parallel)) )

02569 show_error (" default clause is only allowed within ‘'parallel' directive\n");

02570 if (directive_line.def_found)

02571 show_error(" multiple default clauses in a directive are not allowed\n"),

02572 directive_line.def_found = 1;

02573 Directive->defghared = 0; .
02574 strcpy ($$, "default (none)");

02575

02576 | OMP_REDUCTION ‘(' reduction_operator ':' variable_list ')!'

02577

02578 if (1(directive_line.active_directive == D_PARALLEL

02579 || directive_line.active_directive == D_FOR .
02580 || directive_line. active_directive == D_SECTIONS) )

02581 show error(

02582 " reduction clause is only allowed within 'parallel’,"

02583 " ‘for' and 'sections' directives\n");

02584 Directive->has_reduction = 1;

02585 directive_line.redufhion_op = R_NONE;

02586 sprintf ($5, "reduction(vs: %a)", $3, $5);

02587 }

02568 | OMP_COPYIN * ('

02589

02590 if (1(directive_line.active_directive ss D_PARALLEL

02591 || (directive_line.active_directive == D_FOR && Directive->is_parallel)

02592 | (directive_line.active_directive == D_SECTIONS && Directive->is_parallel)) )
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i : i
i 02593 show_error (" copyin clause is only allowed within ‘parallel' directive\n®);
f 02594 if (Directive->copyin e= -1)
I 02595 fprintf (copyin_£fp_h, "void _omp_copyin_8%d(int numth);\n*, num_copyin)}; M
; 02596 fprintf (copyin_fp, "void _omp_copyin_td(int numth)\n*" 4
4 02597 *{\n* X 1
; 02598 * int i;\n" T
Fh 02599 * _omp_modules_resize_tp_vars(numth);\n* :
; 02600 * if (numth «= -1) numth = _omp_max_threads;\n® .
{ 02601 . * for ({ = 1; { < numth; i++) {\n", num_copyin); 1
02602 }
02608 |~ directive_line.data_clause_type = V_COPYIN;
3 02604 Directive->copyin = num_copyin;
i 02605
Ji 02606 variable_list ')'
02607
P 02608 directive_line.data_clause_type = V_NONE;
it 02609 sprintf($§, "copyin(¥s)*, $4);
$ 02610 3
1 02611 | OMP_COPYPRIVATE ('
02612
& 02613 if (directive_line.active directive !« D_SINGLE)
‘; 02614 show_error (" copyprivate clause is only allowed within ‘single' directive\n®);
l‘ 02618 directive_line.data_clause_type = V_CPRIV;
02616 Directive-s>has_cpriv = 1,
i 02617 3
02618 variable_list ')*
02619
02620 directive_line.data_clause_type = V_NONE; }
02621 sprintf ($§, "copyprivate(%s)®, $4),; . :
02622 ) k
02623 ;
02624 E
02625 reduction_operator: v 1
02626 1! . ;
02627 { e g
02628 strcpy($S, "+*); : : o
02629 directive_line.reduction_op = R_ADD; :
02630
02631 | 'w
02632
02633 strcpy (8§, "ee),;
02634 directive_line.reduction_op « R_MULT;
02635 ) : : ;
02636 | '-! o v - = : _ . 1
02637 { ' v -
02638 strepy (8§, "-%);
02639 directive line.reduction_op = R_SUB;
02640
02641 | ‘&'
02642 {
02643 strepy (8$, "&"); ’ ' i
02644 directive_line.reduction_op = R_BAND; ’
02645
02646 | '*
02647 { i
02648 strepy($$, **n), ‘
02649 directive_line.reduction op =» R_XOR;
02650 }
02651 | '|! '
02652 { .
02653 strepy (88, "|"),
02654 directive_line.reduction_op = R_BOR;
02655 }
02656 | AND_OP
02657
02658 strcpy($$, v&&");
02659 directive_line.reduction_op = R_LAND; -
02660 } :
02661 | OR_OP ' *
02662 3 v
02663 strepy (88, "||"):
02664 directive_line.reduction_op = R_LOR;
02665
02666 ;
02667
02668 variable_list:
02669 IDENTIFIER
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02670
02671
02672
02673
02674
02675
02676
02677
02678
02679
02680
02681
02682
02683
02684
02685
02686
02687
02688
02689
02690
02691
02692

02693

02694

02695
02696

02697

02698

02699

02700
02701
02702

02703
02704
02705

02706

02707 ;

02708
02709
02710
02711
02712
02713
02714
02715
02716
02717
02718
02719
02720
02721
02722
02723
02724
02725
02726
02727
02728
02729
02730
02731
02732
02733
02734
02735
02736
02737
02738
02739
02740
02741
02742
02743
02744
02745
02746

{
strcpy($$, $1);

handle_variable_list ($1};

. ]
| variable_list ',' IDENTIFIER

handle_variable_list($3);
sprintf(§$, "ts, ¥s*, $1, $3);

labeled_statement:
IDENTIFIER ':!

spitcode("%s:\n", $1);
statement
sprintf ($$, SP);
| CASE constant_expr ':°
spitcode("case %$s:\n",
statement
strcpy($$, SP);

| DBFAULT ':*

{

$2);

spitcode("default:\n");

statement
strcpy (8§, sP);
open_brace:

spitcode (" {\n");

-~

compo?nd_statement:
L & §
{

/* if ((tin_parallel) ||
spitcode("{\n");
block_level++;

| open_scope() ;

compound_gtatement2 '}’

block_level--;
close_scope () ;
/* if ((!in_parallel) ||

(in_parallel && block_level != parallel_block_level)) +/

(in_parallel && block_level != parallel_block_level)) */

-~

“y

/* if an implicit barrier was just spitted, add "}\n" to the after barrier _string and remark */
if (spit_in_which_file() == thread_fun_fp && last_barrier_end == ftell (thread_fun_fp) ) {
strcat (after_barrier string, "}\n");

spitcode("}\n");

last_barrier_end = ftell(thread fun_fp);

else
_spitcode("}\n*");
strcepy($$, 8P);

»

k)

statement_list2:
i' empty */

entity *e;

if (block_level == 1 &k strcmp(func_name, "main®) == 0) {
spitcode("_omp_initialize();\n");

Error! Style not defined.
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02747
02748
02749
02750
02751
02752
02783
02754
02758
02756

has_main = 1;
pomp_spit_code ("POMP_Init(); /¢ automatically inserted at start of main */\n°);

/* Automatic function instrumentation should be implemented here, but there is a problem: .
function entrance can be esasily detected, but not function exit. One should look for every
possible way: return, exit, normal function termination etc. So for the time baing funetion
instrumentation should be performed manually. WARNING: ALWAYS instrument the main function,
because the EXPERT tool needs a single entry point (root).

pomp_region_enter (PR_USER, func_name); */

0275%{" /+ spitcode("%s", init_statement); IST_RRSET(); ¢/

02758
02789
02760
02761
02762
02763
02764
0276S
02766
02767
02768
02769
02770
02771
02772
02773
02774
02778
02776
02777
02778
02779
02760
02781
02782
02783
02784
02705
02786
02787
02788
02789
02790
02791
02792
02793
02794
03795
02796
02797
02798
02799
02800
02801
02802
02803
02804
02805
02806
02807
02808
02809
02810
02811
02812
02813
02814
02815
02816
02817
02818
02819
02820
02821
028223
02823

156

if (n_threadprivate) { /* it there exist threadprivate vars in this scope */
spitcode("{ /* initialization of static threadprivate vars -- BEGIN */\n"});
spitcode("int i, b;\n"),
spitcode("if ( OMP_THRRAD != _owp_master_thread) i = _OMP_THREAD->thread num, b » 1 « 1;\n"
*else i » 0, b = _omp_module.len_tp_vars;\n"
"for (; 4 < b; 1++) {\n*),
for (e » Scope->head; e I= NULL; @ « e->next)
if (e->flags.threadprivate) {
char $d(STR_MAX_LEN] « {0},

strncpy(id, &e->namele->id_h), e->id_1);
spitcode(*if (!(*_omp_tp_vars) {i].%s_inited) {\n®, e->new_id);
it (e->dtype e« DT_BASRTYPE)

spitcode(® (*_omp_tp_vars) (1] .%s « 8s;\n", e->new_id, id};
else

spitcode ("memcpy( (*_omp_tp_vars) (1] .48, §s, siseof (8s));\n®, e->new_id, id, id);
spitcode(” {»_omp_tp_vars) (1) .%es_inited = 1;\n*

*}\n", e->new_id);

n_threadprivate « 0;
spitcode(*}\n} /* initialisation of static threadprivate vars -- END */\n");

o®

v

statement_list {
/* This does not work as expected, because it is inserted AFTER eny return/exit instructioms...
if (block_level == 1 && strcmp(func_name, *main®) e= 0) {
pomp_region_exit (PR_USER);
s/
strcpy($s, 8P);

i

- - . W

compound_statement2:
f+ emoty +/ T

strepy (88, 8P))

| statement_list2
{ strepy(§8, 8P);
| declaration_list
strcpy (8§, 8P)

| declaration_list statement_list2 { strcpy(ss. 8P); }
]

declaration_list:
declaration

etrcpy (8§, 9P);
| declaration_list declaration
strepy (8§, 8P);
:

statement_list,
statement

strcpy (8§, 8P);

| openmp_directive .
. +

Ei:ror! Style not defined.
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02624
02825
02626
02827
02828
02829
02830
02831
02832
02833
02834
02835
02836
02837
02838
02839
02840
02841
02842
02843
02844
02845
02846
02847
02848
02849
02850
02851
02852
02853
02854
02855
02856
02857
02858
02859
02860
02861
02862
02863
02864
02865
02866
02867
02868
02869
02870
02871
02872
02873
02874
02875
02876
02877
02878
02879
02880
02881
02882
02883
02884
02885
02886
02887
02888
02889
02890
02891
02892
02893
02894
02895
02896
02897
02898
02899
02900

{

strcpy(ss, SP);

| statement_list statement

strcpy($$, SP);

| ?tatement_list openmp_directive

| strepy($$, sSp);

.
r

expreseion_statement:

LY
!

spitcode(n;");

strcpy($$, sp);

l expr ';'

{

spitcode ("%s;",
spitcode("\n");
strcpy($$, SP);

else_statement:

7e
{

strcpy($$, 8P);

empty */

-~ | ELSE

$1)

spitcode ("else\n");

statement

selection_statement:

IF

spitcode("if (%s)\n", $3);

'(" expr ')!

H

statement elsge_statement

strcpy ($$, 8P);

| SWITCH * (' expr ')*

spitcode ("switch
spitcode("{\n");

statement

spitcode("}\n");
strcpy($$, 8P);

i

init_expr:
IDENTIFIER '=' expr

*/

entity *e;
int level;

($s)\n", $3);

sprintf($$, "¥s = %8, $1, $3);

strcpy(for_info.var, $1);

strcpy(for_info.lb, $3);
/* block_level++; A

open_scope () ;

Y

add_entity("int", $1);
Scope->head->flags.vis [Directive->depth]) = V_PRIVATE;

e = get_entity($1, &level);

if (e == NULL)
show_error ("

%8 undeclared; maybe you should run cc first...\n", $1);

Error! Style not defined.
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02901 if (1 (e->flags.vis[Directive->depth] & V_PRIVATE))
02902 e->flags.vis(Directive->depth] = V PRIVHTB
02903 o , R
02904 ; A N T k
02905 . L ,
02906 incr_expr: . . o “ - K
02907 INC_OP IDENTIFIRR . . L - v 1
02908 { S D w e ]
02909 | sprintf ($§, "++%8", §2); o E
02910 © strcpy(for_info.incr, "1%); . Ce 4
usgr : : A
0291 | DBC_OP IDENTIFIRR : 1
02913 { N TR T ;
02914 sprintf ($$, "--%8", $2); . g e W
02915 strcpy(for_info.incr, "(-1)*);
02916 } Lo Pt
02917 | IDENTIFIER INC_OP - o
02918 B
¥ 02919 sprintf ($$, "%8++", $1);
: 02920 strcpy(for_info.incr, "1%);
02921 : .
’ 02922 | IDENTIFIER DBC_OP i g
3 02923 { : g
k 02924 sprintf ($§, "$s--=, $1); . S I S
= 02925 strcpy (for_info.incr, *(-1)");
X 02926 } . . IR
2 02927 | IDENTIFIER ADD_ASSIGN expr
* 02928 { - C .
' 02929 sprintf($$, "ss += 83%, $1, $3);
H 02930 strcpy (for_info.incr, $3);
‘ 02931
3 02932 | IDENTIFIER SUB_ASSIGN expr
i 02933 {
13 02934 sprintf ($$, *%s -= ts", $1, $3); .
: 02935 sprintf (for_info.incr, "-(%s)*, $3); ©
% 02936 }
e 02937 | IDENTIFIER '=' expr e s
o 02938 {
B 02939 char *s; o
B 02940 char *incr_err = * for-increment expression not in canonical ghape\n®; iic.= ¥ &t
02941
} 02942 s = strstr($3, $1); . o ,
E, 02943 if (8 «= NULL) R Cos g mEMPmorL g
' 02944 show_error (incr_err); )
I8 02945 if (s == $3) { TS £ L
i; 02946 /* var = var +/- incr */ L e e
4 02947 8 += strlen($l); 23 LpEro ik
5 02948 if (*8 == 0 || (8[2) 1= '+' && @(1] 1= '-'))
[ ] 02949 show_error (incr_err) ; Sy
i 02950 sprintf (for_info. incr, "(%s)", 8);
' 02951 } L e e
b 02952 else if (strcmp(s,$1) == 0) TesoE
02953 /* var = incr + var */
02954 if (*(8-2) la '4')
3 02955 show_error (incr_err);
M 02956 for_info.incr(o} = '(';
T 02957 strepy (&for_info.iner{1), $3);
4 02958 for_info.incr[(s-§3+1)-3] = )1,
] 02959 for_info.incr((s-$3+1)-2] = 0;
ﬁ 02960 } .
5 02961 else ’
# 02962 show_error (incr_err);
1 02963 sprintf ($$, "%s = %a", $1, $3);
02964 } S v
02965 ; ‘ :
02966 N : o
02967 logical_op: - : R S
02968 et - SLCL AR R N
02969 { . i . N R
02970 strcpy($8,"<"); L . My
02971 for_info.log_op = 'e¢'; ' : o : : :
02972 for_info.eq_op = 0; . ‘ A cior B
02973 } *%‘;‘{-ﬁ:: S e L tans ¥ e p e e Rt
02974 | LE_OP E
02975 { CoT TR
02976 strcpy(8$, "em'), - EETE
02977 for_info.log_op = '<¢*; ?'~ A . S
4 s
158 Error! Style not defined. ¢
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02978 for_info.eq_op = 1;

02979 ~

02980 | s

02981

02982 strepy ($$,">") ;

02983 for_info.log_op = '>'; .
02984 for_info.eq op = 2;

02985

02986 | GE_OP

02987

02988 strcpy ($$, ">=");

02989 for_info.log op = '>';

02990 for_info.eq op = 3;

02991

02992 ;

02993

02994 logical_expr:

02995 IDENTIFIER logical_op expr

02996

02997 sprintf($$, "%s %8s %s", $1, $2, $3);

02998 strepy (for_info.b, $3);

02999

03000 ;

03001

03002 parallel_for_statement: /* spit fax */
03003 FOR '(' init_expr ';' logical_expr ';' incr_expr ')!' »
03004 {

03005 int static_chunk;

03006 char isched; . i

03007 char sched{20]; )

03008

03009 switch (for_info.schedule{5]) {

03010 -~ case 'S': strcpy(sched, "static"); isched = 's'; break;

03011 case 'D': strcpy(sched, "dynamic"); isched = 'd'; break;

03012 case 'G': strcpy(sched, "guided"); isched = 'g'; break;

03013 case 'R': strcpy(sched, "runtime"); isched = ‘'r‘'; break;

03014 }

03015

03016 static_chunk = isched == 's' && for_info.chunksize([0] 1= ‘#';

03017 )

03018 spit_vis_initializations();

03019 /* spitcode (" int %s;\n", for_infosvar); */

03020 if (for_info.eq op & 1) { /% ran %/
03021 char tmp[STR_MAX_LEN], sign; i -

03022 (XY
03023 if (for_info.eq op & 2) .
03024 sign = '-°';

03025 else sign = '4+'; /% ‘4t if >0 */
03026 sprintf (tmp, "((%¥s) %c 1)", for_info.b, sign);

03027 strcpy (for_info.b, tmp);

03028 }

03029

03030 /* spit common declarations */

03031 spitcode (" int _omp_start, _omp_end, _owp_incr, _omp_ last_iter = 0;\n");

03032 spitcode(" int _omp_for_id = _omp_module.for_ofs + %d;\n", num_for);

030332 spitcode (" int (*_omp_sched bounds_func) (int, int, int, int, int, int *, int *,6°®

03034 " int, int, int *);\n");

03035 spitcode (" /* static with chunksize or runtime */\n"); :

03036 spitcode (" int _omp_init_start, _omp_nchunks, _omp_c = 0, _omp_chunksize;\n");

03037 spitcode("%s", init_statement);

03038 IST_RESET() ;

03039 spitcode (" _omp_incr = (%s);\n"

03040 " _omp_init_directive(_OMP_FOR, _owp_for id, %s, _omp_incr, %4, %d);\n",

03041 for_info.incr, for_info.lb, for_info.has_ordered, isched); .
03042 if (isched I= 'r') { /* STATIC, DYNAMIC, GUIDED */
03043 spitcode (" _omp_sched_bounds_func = _omp_%s_bounds;\n", sched);

03044 if (static_chunk) { /* static with chunksize */
03045 spitcode (" _omp_chunksize = (%8);\n", for_info.chunksize);

03046 spitcode (" _omp_static_bounds_chunk(%s, %s, _omp_incr, _omp_chunksize,"

03047 " & Yyp_nchunks, & omp_init_start);\n", for_info.b, for_info.lb);

03048 spitcode (" while ({*_omp_sched_bounds_func) (¥s, %8, _omp_for_id, _omp_incr,"

03049 v _omp_chunksize, & omp_start, &_omp_end, _omp_nchunks, _omp_init_start,"
03050 " & omp c)) {\n", for_info.b, for_info.lb);

03051

03052 else {

03053 if (isched == 'g') {

03054 spitcode (" _omp_static_bounds_default(%¥s, %s, _omp_incr, &_omp_start, & omp_end);\n",

Error! Style not defined. 159
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03055
03056
03057
03058
03059
03060
03061
03062

03063 .

03064
o30as|
03066
03067
03068
03069
03070
03071
03072
03073
03074
03075
03076
03077
03078
03079
03080
03081
03082
03083
03084
03085
03086
03087
03088
03089
03090
03091
03092
03093
03094
03095
03096
03097
03098
03099
03100
03101
03102
03103
03104
03105
03106
03107
03108
03109
03110
03111
03112
03113
03114
03115
03116
03117
03118
03119

03120 ;

03121

&

for_info.b, for_info.lb);
spitcode(" while ((*_omp_sched bounds_func) (s, $s, _omp_for_id, _omp_incr, -1,
* &_omp_start, & omp_end, 1, 0, & omp_c)) {\n", for_info.b, for_info.1b):

elpe {

}

elpe {

spitcode (® while ((*_omp_sched bounds_func) (¢s, %8, _omp_for_id, _omp_incr, (%8).,”
* & _omp_start, &_omp_end, 1, 0, & omp_c)) {\n", for_info.b, for_info.lb,
for_info.chunksize (0] == '#'? *"1": for_info.chunksize);

/* RUNTIME */

spitcode(* { _omp_sched_info_t _omp_sched_info «*

" _OMP_THRRAD->parent->con_run{_OMP_POR] [_omp_for_id) ->ached_info;\n");

spitcode(

4 A 2 3 2 3 = 2 42 2 2 % 3 % S % 3 S5 B $ 3 3

switch (_omp_sched_info,sched) {\n®
case _OMP_STATIC:\n®
_omp_sched_bounds_func = _omp_static_bounds;\n*
if (_omp_sched_info.chunksize == -1) {\n®
omp_static_bounds_default ($1$s, $2%s, _omp_incr, &_omp_start, &_omp_end);\n"
_omp_chunksize = -1;\n*
} else {\n"
_omp_chunksize = _omp_sched_info.chunksisze;\n*
_omp_static_bounds_chunk(%1$a, %2§8s, _omp_incr, _omp_chunksize,"
&_omp_n;hunks, &_omp_init_start);\n"
\n*
break;\n"
case _OMP_DYNAMIC:\n®
.omp_sched_bounds_func = _omp_dynamic_bounds;\n® ’
_omp_chunksize = _omp_sched_info.chunksize;\n®
if (_omp_chunksize == -1) _omp_chunksize =« 1;\n*
break:\n"
case _OMP_GUIDED:\n" .
_omp_sched_bounds_func = _omp_guided_bounds;\n®_.
_omp_chunksize = _omp_sched_info.chunksize;\n"
if (_omp_chunkeize == -1) _omp_chunksize = 1;\n"
break;\n*
JAn®
J\n®, for_info.b, for_info.lb);

spitcode (" while ((*_omp_sched_bounds_func) (%8s, %3, _omp_for_id, _omp_incr,*

~omp_chunksize, & omp_start, &_omp_end, _omp_nchunks, _omp_init_start, & omp_c)) (\n-",

for_info.b, for_info.1lb);

if (for_info.has_ordered)
spitcode(" _omp_push_for_data (_omp_for_id, _omp_start);\n");

spitcode (" if (_omp_start %c (¥s) && _omp_end == {%8)) _omp_last_iter =« 1;\n",
for_info.log_op, for_info.b, for_info.b);

spitcode (" for (%1$s = _omp_start; %1$s ¥25c _omp_end; %¥3$s) {\n-,
for_info.var, for_info.log_op, $7);

statement

strecpy($$, SP);

spitcode(" } /* for */\n");
if (for_info.has_oxdered)
spitcode (" _omp_pop_for_data();\n");

spitcode (" Nn");
spitcode (" if (_omp_last_iter) { /* lastprivate assignments */\n*,

for_info.log op, for_info.b, for_info.b, for_info.log_op);

spit_lastprivate_assign(); .
spitcode (" \n");

spit_reduction_codel);

spit_implicit_barrier (Directive, "}\n"};

/* close_scope(); block_level--; */

03122 iteration_statement:

03123
03124
03125
03126
03127
03128
03129
03130
03131

160

WHILE '(' expr ')*

spitcode ("while (%8)\n", $3),

statement

strcpy ($8,8P);

| DO -

aj Error! Style not defined.
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03132
g 03133
' 03134
03135
03136
03137
03138
03139
03140
03141
03142
03143
03144
03145
03146
03147
03148
03149
03150
03151
03152
03153
03154
03155
03156
03157
03158
03159
03160
03161
03162
03163
03164
03165
03166
03167
03168
03169
03170
03171
03172
03173
03174
03175
03176
03177
03178
03179
03180
03181
03182
03183
03184
03185
03186
03187
03188
03189
03190
03191
03192
03193
03194
03195
03196
03197
03198
03199
03200
03201
03202
03203
03204
03205
03206
03207
03208

spitcode ("do\n");
statement WHILE '(' expr ')' ';’
spitcode (" while (%s);\n", $6);
FOR '(' ';* ';' ')
spitcode("for (;;)\n");
statement
stxcpy ($$, SP);
FOR '(' ';' ';' expr ')’
spitcode("for (;;¥s)\n", $5);
statement
strcpy($$, SP);
FOR '{' ';' expr ';' ")'
spitcode("for (; %s;)\n", $4);
statement
strcpy ($$, SP);
FOR '(' ';' expr ';' expr ')'
spitcode("for (; %s; %s)\n", $4, $6);
statement
strcpy($$, SP);
FOR '(' expr ';' ';' )
spitcode("for (%s;;)\n", $3); =
statement -
strcpy($$, SP);
FOR '(' expr ';' ';' expr ')’
spitcode("for (%s;; %s)\n", $3, $6);
statement
strcpy($$, SP);
FOR '(' expr ';' expr ';' ')’
spitcode("for (%s; %s;)\n", $3, $5);
statement
strcpy($$, SP);
FOR ‘(' expr ';' expr ';' expr ')’
{ spitcode{"for (%s; %s; %s)\n", $3, $5, $7);
statement

strcpy($$, SP); )

jump_statement:

GOTO IDENTIFIER °';'

spitcode ("goto %8;\n", $2);

Error! Style not defined.
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03209 strcpy($$, SP);

03210 } -
03211 | CONTINUE °*;°*

03212 {

03213 spitcode("continue;\n*");

03214 strcpy($$, SP);

03215

03216 | BREAK ';'

03217 = |

0321; . spitcode ("break;\n");

032191 strcpy($$, 8P);

03220

03221 | RETURN *;!'

03222

03223 spitcode("return;*);

03224 strcpy ($$, 8P);

03225 }

03226 | RETURN expr ';°*

03227

03228 spitcode("return §8;", $2);
03229 strcpy($$, SP);

03230 }

03231 ;

03232

03233 file:

03234 external definition

03235 | file external_definition

03236 ;

03237

03238 external_definition:

03239 function_definition

03240

03241 stxcpy($$, 8P);

03242 } .-
03243 | declaration

03244 {

03245 strcpy($$, 8P);

03246 }

03247 ;

03248

03249 function_definition:

03250 declarator

03251 { .

03252 spitcode ("§s\n", $1);

03253 strcpy (dec_spec [dec_depth], *int®);
03254 handle_function_definition($1);
03255 strcpy($$, 8P);

03256

03257 function_body

03258 {

03259 strcpy ($$, SP);

03260

03261 | declaration_specifiers declarator
03262

03263 spitcode("¥s $s\n", $1, $2);
03264 handle_function definition($2);
03265 strcpy($$, SP);

03266 }

03267 function_body

03268 { :
03269 strcepy($$, 8P);

03270 }

03271 ;

03272

03273 function_body:

03274 compound_statement

03275

03276 strcpy($$, SP);

03277

03278 | declaration_list

03279

03280 spitcode("¥s\n", $1);

03281

03282 compound_statement

03283 {

03284 strcpy($$, SP);

03285 } . -
162 .-~ Error! Style not defined.:
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03286
03287
03288
03289
03290
03291
03292
03293
03294
03295
03296
03297
03298
03239
03300

03301 extern int column;

03302 extern FILE *yyin;

03303

03304 /*

03305 void strlist_init(strlist_t *1)

03306 {

03307 l->head = 1->tail = NULL;

03308 }

03309

03310 void strlist_add(strlist_t *1, char *item) .
03311 {

03312 strlistelem_t *p;

03313

03314 for (p = l->head; p != NULL; p = p->next) .
03315 if (strcmp(p->data, item) == 0)

03316 return;

03317

03318 ~ p = SAFE_MALLOC(sizeof (strlistelem t));
03319

03320 strcpy(p->data, item);

03321 p-snext = NULL;

03322

03323 if (1->head == NULL) {

03324 l->head = 1l->tail = p;

03325

03326 else { .
03327 1->tail-»>next = p;

03328 1->tail = p;

03329 - -
03330 }

03331

03332 void strlist_free(strlist_t *1)

03333 {

03334 strlistelem t *p, *q;

03335

03336 P = 1l->head;

03337

03338 while (p != NULL) {

03339 q = p->next;

03340 free(p):

03341 P =q;

03342 |}

03343 l-shead = l->tail = NULL;

03344 }

03345 */

03346

03347

03348 /**

03349 Returns 0 if critical id for s already exists; otherwise adds it in the list.
03350 */

03351 int add_critical (char *s)

03352 {

03353 critical_id_t *p;

03354 N

03355 for (p = Critical; p !=5hULL; p = p->next)
03356 if (strcmp(p->phrase, s) == 0)

03357 return 0;

03358 p = (critical_id t *) SAFE_MALLOC(sizeof (critical_id_t));
03359  strcpy(p->phrase, s);

03360 p->next = Critical;

03361 Critical = p;

03362

identifier:

L1

#i
#i

IDENTIFIER

handle_identifier($§, $1);
}

fdef HAVE_CONFIG H
nclude "config.h"

#fendif

extern char yytext([];

Error! Style not defined.
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]
03363 return 1;
03364 } .
03365
03366 /**
03367 Returns 1 if var is const-qualified.
03368 */ : B ]
03369 int is_const(entity vae)
03370 { :
03371 “'char *c « strstr(e->type, "const®);
0337§ .
03378 wnile (c 1= NULL) {
03374 if (cIS) == O || c[5]) w= ' *)
03375 return 1;
03376 ¢ = strstr{c + 5, "const®);
03377 )
03378 return 0;
03379 }
3 03380
i 03381 /*»* ' 1
03382 Returns 1 if var is static. . :
03383 ¢/
03384 int is_static(entity *e)
03385 {
03386 char *c = strstr(e-»type, "static®); 1
03387 O :
03388 while (c l= NULL) {
03389 if (c(6) == 0 || c[6] == ' ')
03390 return 1;
03391 c = strstri{c + S5, "static®); t
03392 ) ¢
03393
03394 return 0;
03395 ) : : .
03396 e )
03397 /¢ ]
03398 Deletes a word from src by overwriting it with spaces.
03399 +#/
03400 void del_word(char *dest, char *word, int len, char *erc)
03401 { 1
03402 char *c; :
03403

03404  strcpy(dest, src);
03405 ¢ = strstyr(dest, word);
03406 while (¢ = NULL)

03407 if (cllen) == 0 || cllen) == * 1) {
03408 memset (¢, * ', len);

03409 return;

03410

03411 c = strstr(c + len, word);

03412

03413 }

03414

03415 /*+

03416 Generate a local type, that is a type without storage class specifiers.
03417 +/

03418 void gen_local_type(char *dest, char *src)
03419 {

03420 char tmp{STR_MAX_LEN];
03421 char *s;
03422 *
03423 del_word(tmp, "extern", 6, src);
03424 strcpy(dest, tmp);
03425 del_word(tmp, "static", 6, dest);
03426 strcpy(dest, tmp);
03427 del_word(tmp, "auto", 4, dest);

| 03428 strcpy (dest, tmp);

: 03429 del_word(tmp, "register", 8, dest);
03430 strcpy(dest, tmp);
03431 del_word(tmp, "const", 5, dest);
03432 strcpyl(dest, tmp);
03433 del word(tmp, "volatile", 8, dest);
03434 strcpy (dest, tmp);
03435 8 = dest;
03436 while (%8s la 0 && *8 wm ' ')

: 03437 B++;
w 03438 if (*8 ww 0)
03439 strcpy(dest, "int"); iy . *
hd b
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03440 }

03441 >
03442 /*+* .

03443 Returns 1 if a variable with this level has been (or will be) moved in the struct;
03444 This actually happens when:

03445 var is not a function

03446 var is not global

03447 var was visible from the outermost parallel directive

03448 and it was shared or firstprivate or firstlastprivate

03449 */

03450 int var_in_struct (entity *e, int level)

03451 {

03452 directive t *p;

03453

03454 for (p = Directive-s>next; p |= NULL && p->depth >= level; p = p->next)

03455 if (e->flags.vis[p->depth) & V_PRIVATE)

03456 return 0;

03457 return e->flags.var_reffed ||

03458 e->dtype != DT_FUNCTION && in_parallel && (level <= parallel_block_level) && (level > 0);
03459 }

03460

03461 void initialize parallel_block ()

03462 {

03463 if (in_parallel) {

03464 if (Directive->if_expr(0] 1= '#°) .

03465 spitcode(" if (%¥8)\n", Directive->if_expr);

03466 /* copyin variable intialization */

03467 if (Directive->copyin 1= -1)

03468 spitcode("_omp_copyin_%d{(%s), /* initialize copyin variables */\n",

03469 Directive->copyin, Directive->numth_expr);

03470 spitcode(" _omp_create_team((%¥s), _OMP_THREAD, 0, _OMP_THREAD->sdn->shared_data);\n",
03471 _ Directive->numth_expr) ;

03472 if (Directive->if_expr(0] 1= '#*') {

03473 spitcode(* else\n");

03474 if (Directive->copyin != -1)

03475 spitcode(" _omp_copyin_sd(%s), /* initialize copyin variables */\n", Directive->copyin);
03476 spitcode(" _omp_create_team(1l, _OMP_THREAD, 0, _OMP_THREAD->sdn->shared_data);\n");
03477

03478 spitcode("{\n"});

03475 ’

03480 if (!nest_parallel) { -

03481 in_parallel = nest_parallel = 1;

03482 parallel block_level = block_level;

03483 parallel_dir_depth = Directive->depth; -

03484 sprintf (ompc_func, "%s_parallel %d", func_name, n_parblock) ;

03485 n_parblock++;

03486 fprintf (thread_fun_£fp_h, "void *%s(void *);\n",ompc_func);

03487 spitcode{"void *%s(void v_omp_thread_data)\n{\n"

03488 "int _omp_dummy = _omp_assign_key(_omp_thread_data);\n"

03489 "#OMP_VARS\n", ompc_func);

03490 fprintf (par_var_fp, "typedef struct {\n");

03491 #ifdef NO_EMPTY_ STRUCT

fprintf (par_var_fp, "int _omp_dummy_field; /% empty structs are not allowed */\n");

fprintf (out_fp, "_OMP_PARALLEL_DECL_VARSTRUCT(%s); /* declare a struct for shared vars */\n",

03492

03493 $endif

03494 fprintf (out_fp, "{\n");

03495

03496 ompc_func) ;

03497

03498 else

03499 nest_parallel+s+;

03500 )

03501

03502 void finalize_parallel_block()

03503 {

03504 remove_redudant_barrier();

03505 if (nest_parallel <= 1) {

03506 fprintf (shared_var_£fp, "#\n");
03507 spit_reduction_code() ;

03508 spitcode ("return Oz\n% n");

03509 fprintf (par_var_fp, "} '$s_vars;\n\n", ompc_func);
03510 in_parallel = 0;

03511 nest_parallel = 0;

03512 parallel_block_level = -1;

03513 parallel dir_depth = 0;

03514 if (Directive->if_expr(0] 1= *§')
03815 spitcode(" 4if (%8) {\n*, Directive->if_expr);
03516 /* copyin variable intialization +/
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03517 if (Directive->copyin 1= -1)

03518 spitcode (*_omp_copyin_8%d(%s8), /* initialize copyin variables */\n*,

03519 Directive->copyin, Directive->numth_expr);

03520 spitcode(* _omp_create_team((%s), _OMP_THREAD, s, (void *} &ts_wvar);:°®

03521 * /* create team of threads */\n®, Directive->numth _expr, ompC_| func, ospc_func);
03522 spitcode(* -omp_destroy_team(_OMP_THREAD->parent) ;\n");

03523 if (Directive->if_expr(0] != '#*) {

03524 _ spitcode(* )} else {\n*

03525 ©- . void *tmp = _OMP_THREAD- >sdn;\n*

0352g rr . _OMP_THREAD->ghared_data « (void ) &.l_ylt:\n'

0352 . OHP " THREAD- >8dn s OHP THREAD; \n"*

03528 . omp_| _serializess;\n*

03529 . ta((void *) _OMP_THREAD);\n*

03530 . _omp serjialize--;\n*

03531 . _OMP_THREAD->sdn = tup;\n°®

03532 * J\n*, ompc_func, ompc_func);

03533 }

03534 spitcode(*}\n®);

03535

03536 else {

03537 spit_reduction_code();

03538 spitcode ("}\n"};

03539 /* if (Directive->if_expr{0) = '#°*)

03540 spitcode(® if (%8}\n", Directive->if_ expr);

03541 v/

03542 spitcode(* _omp_destroy_team(_OMP_THREAD->parent) :\n®) ;

03543 nest_parallel--;

03544

03545 close_directive_scope();

03546 )

03547

03548 Yoid handle_function definition{char *declarator) .
03549 hd
03550 if (dec_spec(dec_depth] [0]) { -

03551 strcpy (last_dec_spec (dec_depth], dec_spec (dec_depth]}};

03552 dec_spec [dec depth][b] e 0;

03553 )

03554 if (lis_typedef) {

03555 entity ve;

03556 int level;

03557

03558 e = get_entity(func_name, &level};

03559 1f (e == NULL)

03560 add_entity(&Scope->head, 0, last_dec_spec|[dec_depth), declarator,

03561 declared_var (dec_depth] .id_h, declared | var{dec_depth] .id_1, declared_var{dec_depth].type);
03562 )

03563  last_dec_spec{dec_depth} {0} « O;

03564 in_func_def « 1;

03565 }

03566

03567 void handle_identifier(char ¢result, char *identifier)

03568 {

03569 int level;

03570 entity te;

03571  char *name_tail, name_head {STR_MAX_LEN) = (0};

03572 char id[STR_MAX_LEN] = {0};

03573  char ltype[STR_MAX_LEN] = {0)};

03574

03575 strcpy(result, identifier);

03576 '

03577 e = get_entity(identifier, &level);

03578 /* check for declaration */

03579 if (e == NULL)

03580 show_error(" %8s undeclared; maybe you should run cc first...\n®, identifier);
03581

03582 /* threadprivate variable reference transformation ¢/

03583 if (e->flags.threadprivate /*&& directive_line.active_directive == D_NONE*/) {
03584 /* if threadprivate variable has not been implicitly specified as private, in a for-loop */
03585 if (1(e->flags.vis(Directive->depth] & V_PRIVATE))

03586 sprintf (result, " (*_omp_tp_vars) [_OMP_THREAD->real_ thread num].$s”, e->new_id);
03587 return;

03588 }

03589

03590 if (Directive->type == D_NONE) /* do not transform if not in a construct s/
03591 return; .

03592 :

03593 if (e->dtype == DT_FUNCTION) .% _ /* ignore functions */
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03655 }

03656
03657

03659
03660
03661
03662
03663
03664
03665
03666
03667
03668
03669
03670

return;

/* if we are in the directive line then don't transform
except on 'expr' evaluation (i.e. chunksize) */
if (directive_line.active_directive != D_NONE && directive_line.expr e= 0)
return;

/* variable transformation */

/* default (shared): all vars shared if not explicitly declared... */
if (Directive->defshared && e->flags.vis[Directive->depth] == V_NONE) {
e->flags.vis[Directive->depth] = V_SHARED;
if (e->flags.arg && e->dtype == DT ARRAY)
show_warning(" array s as function argument may cause invalid declarations\n", e->name);

/* error: default (none)
unspecified variable visibility
not declared in this directive
not const-qualified
*/
if (IDirective->defshared && e->flags.vis([Directive->depth) == V_NONE
&& level <= Directive->block_level) {
/* except const */ 1
if (is_const(e)) ‘ »
e->flags.vis[Directive->depth] = V_SHARED;
else
show_error(" %s should be explicitly declared as ehared/ptivate\n' identifier);
if (e->flags.arg && e->dtype == DT_ARRAY)
| show_warning(" array %s as function argument may cause invalid declarations\n", e->name);

strncpy(id, &e->namele->id_h), e->id_1);
name_tail = &e->namele->id_h + e->id_1);
strncpy (name_head, e->name, e->id_h);

/* shared variable reference transformation */
if (e->flags.vis{Directive->depth] == V_SHARBD && var_in_struct(e, level))
sprintf (result, "(*(%s))", id);

/* if it is the first time we encounter a (shared/firstprivate) variable:
* declare a pointer to the variable in the structure
* initialize the pointer so that it points to the variable +/

if (le->flags.var_reffed && e

(e->flags.vis [Directive->depth] == V_SHARED ||
(e->flags.vis[Directive->depth) & (V_FIRST | V_LAST)) ||
e->flags.reduction_op(Directive->depth) = R_NONE) && var_in_struct(e, level)) {
e->flags.var_reffed = 1;
gen_local_type(ltype, e->type);
fprintf (par_var_fp, * %8 ¥s(*¥8)%8;\n", ltype, name_head, id, name_tail);
fprintf (out_fp, "_OMP_PARALLEL_INIT VAR(%s, %8);\n", ompc_func, id);

/* write to a tmp file a shortcut to the shared variable in the struct,
in order to avoid extensive use of _OMP_VARREF (slower) */
if (1((e->flags.vis[parallel_dir depth] & (V FIRST | V_LAST))
|| e->flags.reduction_op[parallel_dir_depth] = R_NONE))
fprintf (shared_var_fp, "%s %¥s(*%8)%8 = &_QMP_VARREF(&S, %8) ;\n",. ltype, name_head,
id, name_tail, ompc_func, id); :

}

e->flags.used{Directive->depth] = 1;

void handle_variable_list(char *identifier)
03658 {

int level;
entity *e = get_entity(identifier, &level);

if (e == NULL) "8
show_error(* %s undeblared; maybe you should run cc first...\n", identifier);

/* flush */
if (directive_line.active_directive == D_FLUSH) {
char id(STR_MAX_LEN] = {0};

strncpy(id, &e->namefe->id_h), e->id_1);
spitcode (" _omp_flush((void *) &%8);\n*, id);
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return;

/* copyin ¢/
if (directive_line.data_clause_type == V_COPYIN) {
if (le->flags.threadprivate)
show_error(* copyin variable %8s should be threadprivate\n®, identifier};
if (e->dtype == DT_BASETYPE)
fprintf (copyin_f£p,
. (*_omp_tp_vars) [i] .88 = (*_omp_tp_vars) [0] .%s;\n", e->new_id, e->new_id);
else
fprintf (copyin_f£p,
» memcpy ( (*_omp_tp_vars) {i).%a, (*_omp tp_vars) [0].%8, sizeof ((*_owmp_tp_vara) [0].%s8)):\n",
e->new_id, e->new_id, e->new_id);
return;

3

/* threadprivate vars cannot be redeclared ¢/
if (e->flags.threadprivate && directive_line.data_clause_type 1= V_CPRIV)
show_error (" visibility redeclaration of threadprivate variable $s not allowed\n®, identifier);

if (directive_line.data_clause_type == V_THRRADPRIVATE) (
char ltype{STR_MAX_LEN] =« {0}, name_head(STR_MAX_LEN) = {0};
char tmp [STR_MAX_LEN] ;

if (level < block_level)
show_error (" threadprivate declaration of %s must be in the same scope\n®, identifier);

if (level > 0 && i1is_static{e))
show_error(* threadprivate declaration of non-static variable $s\n®, identifier):

e->flags.threadprivate « 1;
e->new_id = (char *) SAFE_MALLOC(STR_MAX_LEN); "
strncpy(name_head, e->name, e->id_h); -
strncpy(ltype, &e->name(e->id_h], e-»>id_l);
gen_unique_name (e->new_id, ltype);
gen_local_type({ltype, e->type);
fprintf (threadp_fp, "%s %sts&s;\n",
ltype, name_head, e->new_id, &e->name(e->id_h + e->id_1});
if (level > 0) -
fprintf (threadp_fp, "unsigned int %s_inited: 1;\n", e->new_id);
else
g_threadprivate+s+;
n_threadprivate++;
) return; -

if (directive_line.data_clause_type s= V_CPRIV) {
e->flags.cpriv([Directive-sdepth) « 1;

}

/* if var was private, then it must be shared (and thus not declared) in all enclosed directives
unless it is specified again as private (OpenMP 2.0) */
if (e->flags.vis[Directive->depth-1] == V_PRIVATE && directive_line.data_clause_type == V_PRIVATE)
e->flags.reprivate = 1;
else if ({e->flags.vis[Directive->depth-1) & V_PRIVATE) &&
(e->flags.cpriv(Directive->depth] == 0) && (Directive->type != D_PARALLEL))
shov_error (" visibility redeclaration of private variable %8 not allowed\n®, identifier);

if (directive_line.reduction_op != R_NONE) {
/* variables that appear in the reduction clause must be shared in the enclosing context */
if (1 (Directive->next->defshared && e->flags.vis[Directive->depth-1] == V_NONE ||}
e->flags.vis(Directive->depth-1] =« V_SHARED))

show_error(" reduction variable ts must be shared in the enclosing context\n", identifier);
/* reduction variable must not be const-qualified */
if (is_const(e))

show_error (" reduction variable ¥s must not be const-qualified\n", identifier);
/* the type of the variables in the reduction clause must be valid@ for the reduction operator */
if (e->dtype != DT_BASETYPE || strchr(e-»type, '*') l= NULL)

show_error (" specified reduction operator not applicable to %¥s\n", identifier);

}

/* if var is specified in more than one clause */
if ((e-»>flags.vis{Directive->depth] & V_PRIVATE) !=(e->flags.vis[Directive->depth-1} & V_PRIVATE))
if (e->flags.vis{birective->depth] == V_FIRSTPRIVATE
&& directive_line.data_clause_type != V_LASTPRIVATE
|| e-s>flags.vis{Directive-sdepth] == V_LASTPRIVATE
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03748 && directive_line.data_clause_type != V_FIRSTPRIVATE

03749 || e->flage.vis[Directive->depth] == V_PRIVATE ~

03750 || e->flags.reduction_op(Directive->depth] l= V_NONE)

03751 show_error (" %s should not be specified in more than one clause\n", identifier),

03752

03753 /* if var was firstprivate and is also declared as lastprivate *
03754 or var was lastprivate and is also declared as firstprivate

0375S then make it firstlastprivate */

03756 if ((e->flags.vis[Directive->depth) “ directive_line.data_clause_type) == (V_FIRST | V_LAST))
03757 e->flags.vis [Directive->depth]) « V_FIRSTLASTPRIVATB;

03758 else

03759 if (directive_line.reduction_op le R_NONE) {

03760 e->flags.vis[Directive->depth] = V_PRIVATE;

03761 e->flags.reduction_op([Directive->depth) = directive_line.reduction_op;

03762

03763 elge

03764 e->flags.vis[Directive->depth] « directive_line.data_clause_type;

03765 }

03766

03767 /+*

03768 8Spits barrier code for directives that need implied barriers.

03769 Also keeps track of the last spitted barrier, see remove_redudant_barrier() for details.

03770 */

03771 void spit_implicit_barrier(directive_t *d, char* abs) '
03772 { 4 »
03773 if (d->has_nowait = 0 && d->is_parallel == 0) {

03774 if (spit_in_which_file() == thread_fun_fp) { /* if not, then this is an orphaned directive, s/
03775 last_barrier_out_fp_pos = ftell{out_£p); /* and the barrier should not be marked. */
03776 last_barrier_start e ftell(thread_fun_fp); . -

03777 }

03778 spitcode("/* implicit barrier */\n");

03779 . if (pomp_rd_stack)

03780 pomp_spit_region_code (pomp_rd_stack->pr, * POMP_Barrier_enter(&%s);\n");

03781 spitcode(" _omp_barrier_wait (& _OMP_THREAD->parent->barrier); /* implied flush */\n");

03782 if (pomp_rd_stack)

03783 pomp_spit_region_code (pomp_rd_stack->pr, " POMP_Barrier_exit (&%s);\n");

03784 spitcode("$s", abs);

03785 if (spit_in_which_file() == thread_fun fp) {

03786 last_barrier_end = ftell (thread fun_fp);

03787 strcpy(after_barrier_string, abs);

03788 -

03789 }

03790 else

03791 spitcode("$s", abs); - - .
03792 }

03793 *
03794 void spit_barrier_code()

03795 (

03796 pomp_region_enter (PR_BARRIER, "");

03797 spitcode(

03798 " ompi_barrier_wait((ompi_barrier_t *)& OMP_THRERAD->parent->barrier); /* implied flush */\n®);
03799 pomp_region_exit (PR_BARRIER} ;

03800 }

03801

03802 /*+

03803 Optimizes output by trying to remove an already inserted implicit barrier.

03804 It is called at the end of a parallel region, which also implements .a barrier, so if another
03805 Dbarrier was already spitted it should be removed.

03806 +- Example: -«c---scceccccmnmiricecccccctencact o cmttcrcccccccce +

03807 | #omp parallel { |

03808 | ...code... |

03809 | #omp for { |

03810 | ...code... | -
03811 | } > the implicit barrier inserted here is redudant | -
03812 |

03813 R it e R L LR L PR TR PPN +

03814 All implicit barriers are placed in thread_fun_fp, except for the ones belonging to orphaned
03815 directives which are placed in out_fp and are not recorded (they cannot be removed).

03816 On each call to spit_implicit_barrier we record the starting and ending file position of the
03817 inserted barrier, incluting the after_barrier_string.

03818 When a parallel region end is detected, remove_redudant_barrier is called. If the file position is
03819 unchanged, then it is safe to remove the barrier.

03820 +/

03821 int remove_redudant_barrier()

03822 {

03823 int §;

03824
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03825 #ifdef DEBUGGING

03826 fprintf(stderr, ®"/¢ Remove_redudant barrier was called: */\n®);

03827 fprintf(stderr, "/+ last_barrier_end = %d, ftell(thread fun fp) = %4,\n"

03828 "last_barrier out_fp pos = td, ftell(out_fp) = %d.*/\n",

03829 last_barrier_end, ftell(thread_fun fp), last_barrier_out_fp_pos, ftell({out_fp));

03830 #endif

03831 if (last_barrier_end == ftell (thread_fun_fp) && last_barrier_out_fp_pos == ftell(out_fp)) {
03832 #ifdef DEBUGGING

03833 ‘= fprintf(stderr, */* it is safe to remove the barrier */\n");

03831{8end1f

03835 ‘#ifndef NO_OPTIMIZATIONS

03836 fseek (thread_fun_fp, last_barrier_start, SEBK_SEBT);

03837 fprintf (thread_fun_fp, g implici: barrier removed by optimizer */\n¥s®, after_barrier_string);
03838 for (i = ftell(thread fun_fp) + 1; i < last_barrier_end; i«s)

03839 fputc(' ', thread_ fun _fp);

03840 fputc('\n', thread_fun_fp);

03841 #endif

03842 last_barrier_start = -1;

03843 last_barrier_end = -1;

03844 last_barrier_out_fp _pos = -1;

03845 strcpy(after_barrier_string, *\0®);

03846 }

03847 }

03848

03849 void spit_vis_initializatioms()

03850 {

03851 scope *s;

03852 entity ve;

03853

03854 for (s = Scope; 8 i= NULL; 8 = s->next)

03855 for (e = s->head; e != NULL; e = e->next)

03856 if (e->flags.vis{Directive->depth] twe->flags.vis[Directive->depth-1} || e->flags. reptivate) {
03857 char *name_tail, name_head [STR_MAX_LEN]} = {0};

038s8 char id[STR MAX_LEN] = {0}; -

03859 char ltypeISTR_MAx_LBN):

03860

03861 name_tail = &e->namefe->id_h + e->id_1];

03862 strncpy(id, &e->name(e->id_h], e->id_1);

03863 strncpy (name_head, e->name, e->id_h);

03864 gen_local_type(ltype, e->type);

03865

03866 e->flags.reprivate = 0;

03867 /* firstprivate, lastprivate or both */ ] . 3
03868 if (e->flags.vis[Directive->depth] & (V_PIRST | V_LAST)) { e B
03869 /* nested or orphaned directives ¢/

03870 if (1var_in_struct(e, s->level))

03871 spitcode("%s $s(*_omp firstlastprivate_%s)ts = &%s;\n®,

03872 ltype, name_head, id, name_tail, id); »
03873 "
03874 /* private or lastprivate only */

03875 if (e->flags.vis([Directive->depth] == V_PRIVATE

03876 && e->flags.reduction_op(Directive->depth] == V_NONE

03877 || e->flags.vis[Directive->depth] == V_LASTPRIVATE) {

03878 spitcode("$s %s;\n", ltype, e->name);

03879 if (e->flags.arg && e->dtype == DT_ARRAY)

03880 show_warning(®* $s should be declared as pointer\n®, e->name};

03881

03882 else if (e->flags.reduction_cpiDirective->depth] I= V_NONB) { /* reduction variable */
03883 if (!var_in_struct(e, s->level))

03884 spitcode("$s *_omp_reduction_%s = &%s:;\n", ltype, e-3name, e->name);

03885 spitcode("%s %8 = §s;\n",

03886 ltype, e->name, reduction_init_val{e->flags.reduction_op [Directive->depth]]};
03887

03ses /* firstprivate initialization */

03889 if (e->flags.vis[Directive->depth] & V_FIRST) {

03890 if (e->dtype == DT_BASETYPE) ({

03891 if (var_in_struct(e, s->level)) { i

03892 char dummy [STR_MAX_LEN] ;

03893

03894 spitcode("is ¥s = _OMP_VARREF(Ys, %s):\n", ltype, e->name, ompc_func, e->name);
03895 handle_identifier (dummy, id);

03896

03897 else

03898 spitcode("%s ¥s = *_omp_firstlastprivate_%s;\n", ltype, e->name, id);

03899 .

03900 else { I+ array =/
03901 spitcode(®"%s 3s;\n", ltype, e->name); i
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03902 if (var_in_struct (e, s->lsvel)) |{

03903 char dummy [STR_MAX_LEN) .
03904 .

03905 sprintf(ist, "memcpy(¥s, &_OMP_VARREP(%s, %s), siszeof(%s)),\n",

03906 i4, ompc_tunec, id, id),

03907 18T_SEEK();

03908 handle_identitier (dummy, 1id);

03909

03910 eloe {

03911 sprintf{ist, "memcpy(%s, _omp_firstlastprivate_ts, sizeof (¥s))/\n", 14, 14, i4),
03912 18T_SEEK();

03913

03914 it (e->flags.arg)

03915 show_warning(" firstprivate §s might cause invalid declaration\n", e-»name);
03916 }

03917 }

03918 }

03919 }

03920 }

03921

03922 void spit_reduction_code()

03923 {

03924 scope *g,;

03925 entity te; L
03926 char i1d[STR_MAX_LEN] « {0}, ‘ »
03927  char dummy [8TR_MAX_LEN],

03928 reduction_op_t rop,

03929

03930 4if (Directive->has_reduction (e 1) . -

03931 return;

03932  spitcode("othread_set_lock (&_omp_module.reduction_lock[%d]));\n", num_reduction);
03933 _ for (a « Scope; 9 != NULL; 8 = s->next)

03934 for (e = s->head; e !« NULL; e = e->next) {

03935 /* reduction var assignment ¢/

03936 rop = e->flags.reduction_op([Directive->depth);

02937 if (rop 1= R_NONE) {

03938 strncpy (id, &e->namele->id_h], e->4d_1); id[e->id_1]) = 0;

03939 if (var_in_struct{e, s->level))

03940 if (rop == R_LAND || rop e= R_LOR)

03941 spitcode ("_OMP_VARREF(%s, %¥8) = _OMP_VARREF(%s, %s8) %s %e,\n*,

03942 ompc_func, id, ompc_func, 44, reduction_op_str(rop], 1d);

03943 else

03944 1t (rop == R_SUB)

03945 spitcode ("_OMP_VARREF (%8, %8) += %d;\n", ompc_func, id, id), o
03946 else

03947 spitcode ("_OMP_VARREF (%8, %a) %a= %s;\n", ompc_func, id, reduction_op_strirop]l, 1d}),
03948 handle_identifier (dummy, id);

03949

03950 else {

03951 if (rop = R_LAND || rop e= R_LOR)

03952 spitcode(**_omp_reduction_$s = +_omp_reduction_%s %s %s)\n",

03953 i4, i4, reduction_op_str(ropl, 1d);,

03954 else

03955 if (rop == R_8SUB)

03956 spitcode ("*_omp_reduction_%s += %8;\n", 1d, 14d),

03957 else

03958 spitcode(*+_omp_reduction_ts ¥s= %a;\n", id, reduction_op_str(rop), 1d);
03959 .
03960 }

03961

03962  spitcode("othread_unset_lock (&_omp_module.reduction_lock (%d]));\n", num_reduction),
03963 Directive->has_reduction = 2;

03964 )

03965

03966 void spit_lastprivate_assign()

03967 {

03968 scope *s;

03969 entity *e;

03970 char id([STR_MAX_LEN) -.?q),

03971 char dummy{STR_MAX_LEN)'/

03972

03973 for (s = 8cope; 8 != NULL; 8 = g->next)

03974 for (e = g->head; e !« NULL; & = e-»next) |

03975 /* lastprivate assignment */

03976 if (e->flags.vis(Directive->depth]) & V_LAST)

03577 scrnepy (14, &e->namele->id_h), e-»>1d_1); id(e-»>1d4_1) = 0y

03978 1f (e->dtype == DT_BASETYPE) {
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03979 if (var_in_struct(e, s->level)) {
03980 spitcode (*_OMP_VARRRF (%8, %8) = &a3;\n", ompc_func, id, id);
03981 handle_identifier (dummy, id);
03982 }
03983 elsge
03984 spitcode("*_omp_ firstlastprivate_%s = %8;\n", id, id);
S
g:::s else /* array */
03987 ©- if (var_in_struct (e, s->level)) {
03933‘. spitcode ("memcpy (&_OMP_VARREP (%8, %8), %8, sizeof (%s));\n", ompc_func, id, id, id);
0398 handle_identifier (dummy, id);
03990
03991 elge
03992 spitcode ("memcpy (_omp_firstlaetprivate_%s, %e, sizeof(%s)):;\n", id, id, id);
03993
03994 }
03995 }
03996
03997 void spit_copyprivate_store()
03998 |
03999 scope *8;
04000 entity ve;
04001 char id[STR_MAX_LEN] « {0};
04002
04003 spitcode("_omp_cpriv_eize = 0;\n");
04004 for (8 = Scope; 8 != NULL; 8 = s->next)
04005 for (e = s->head; e I= NULL; e = e->next) {
04006 if (e->flags.cpriv(Directive-s>depth}) {
04007 strncpy(id, &e->name{e->id h}, e->id _1); id(e->id_1) = 0;
04008 spitcode (" _omp_cpriv_size += sizeof ($8);\n*®, id);
04009
04010 } )
04011 spitcode( ”
04012 "_omp_thp->copyprivate.data = (char *) _omp_alloc(_omp_cpriv_sie®) ;\an*
04013 "_omp_thp->copyprivate.owner = othread self();\n\n*
04014 "_omp_thp->copyprivate.del_counter = _omp_thp->num_children;\n"
04015 "_omp_cpriv_size = 0;\n");
04016
04017 for (s = Scope; 8 != NULL; 8 a g-»next)
04018 for (e = s->head; e |= NULL; e = e->next) {
04019 if (e->flags.cpriv(Directive->depth]) {
04020 strncpy(id, &e->name(e->id_hl, e-»>id_1l); id(e->id_ 1] = 0;
04021 if (e->flags.threadprivate) {
04022 if (e->dtype == DT BASETYPE)
04023 spitcode(
04024 "memcpy (_omp_thp->copyprivate.datas_omp_cpriv_size, " id);
04025 "&((*_omp_tp_vars) [_OMP_THREAD->real_thread_num).%}s), sizeof(is));\n", e->nev_id, d
04026 else
04027 spitcode (
04028 *memcpy (_omp_thp->copyprivate.data+_omp_cpriv_size, *
04029 " (+_omp_tp_vars) [_OMP_THREAD->real_thread_num).%s, sizeof(%s));\n", e->new_id, id);
04030 spitcode ("_omp_cpriv_size += sizeof (¥8);\n", id);
04031
04032 else {
04033 if (e->dtype == DT_BASETYPE)
04034 spitcode ("memcpy (_omp_thp->copyprivate.datas+_omp_cpriv_size, &(%s), sizeof (¥8));\n",
04035 ia, i4d);
04036 else -
04037 spitcode ("memcpy (_omp_thp->copyprivate.data+_omp_cpriv_size, %8s, sizeof(%s));\n",
04038 id, iq); ’
04039 spitcode ("_omp_cpriv_size += gizeof (¥8);\n", 1id);
04040
04041 }
04042 }
04043 }
04044
04045 void spit_copyprivate_assign()
04046 {
04047 scope *8;
04048 entity te;
04049 char id[STR_MAX_LEN] = {0};
04050
04051 spitcode("if (_omp_thp->copyprivate.owner |= othread self()) {\n");
04052 spitcode (" _omp _cpriv_size = 0;\n");
04053 for (8 = Scope; 8 1= NULL; 8 = sS->next)
04054 for (e = s->head; e I= NULL; e = e-s>next) {
04055 if (e->flags.cpriv(Directive->depth)) {
172 Error! Style not defined.
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04056 strncpy{id, &e->name(e->id_h], e->id_l}); idle-»id_1l) = 0;

04057 if (e->flags.threadprivate) { ~

04058 if (e->dtype == DT_BASETYPE) .

04059 spitcode ("memcpy (& ((*_omp_tp_vars) [_OMP_THREAD->real_thread num] .%s), "

04060 »_omp_thp->copyprivate.data+_omp_cpriv_size, sizeof (¥8));\n", e->new_id, id);
04061 else .
04062 spitcode ("memcpy{ (*_omp_tp_vars) (_OMP_THREAD->real_thread_num] .%s, "

04063 *_omp_thp->copyprivate.data+_omp_cpriv_size, sizeof(%s));\n", e->new_id, id);
04064 spitcode ("_omp_cpriv_size += sizeof (§s8);\n", id);

04065

04066 elsge {

04067 if (e-»>dtype == DT_BASETYPE)

04068 spitcode ("memcpy (& (%s8), _omp_thp->copyprivate.data+_omp_cpriv_size, sizeof(%¥s));\n",
04069 id, id);

04070 else

04071 spitcode ("memcpy (¥8, _omp_thp->copyprivate.data+_omp_cpriv_size, sizeof (¥8));\n",
04072 id, id);

04073 spitcode("_omp_cpriv_size += sizeof(%s);\n", id);

04074

04075 }

04076

04077 spitcode("}\n");

04078

04079  spitcode("othread_set_lock(&_omp_thp->copyprivate.lock);\n"); '
04080 spitcode ("_omp_thp->copyprivate.del_counter--;\n%); 'S
04081 spitcode("if (_omp_thp->copyprivate.del_counter == 0) /* the last thread must free memory */\ne
04082 *free(_omp_thp->copyprivate.data);\n");

04083  spitcode("othread_unset_lock (& _omp_thp->copyprivate.lock);\n");

04084 } ' . -

04085

04086 /*+

04087 _ malloc() with error handling. Should not be called directly, use SAFE_MALLOC macro instead.
04088 */
04089 void *safe_malloc(size_t size, char *file name, int line_number)

04090 {

04091 void *p = malloc(size);

04092

04093 if (p == NULL)

04094 fprintf (stderr, "ERROR: out of memory at file %s, line %d.\n", file_name, line_number);
04095 _exit(10); :

04096 } .

04097 return p;

04098 }

04099 - - .
04100 /**

04101 itrdup() with error handling. Should not be called directly, use SAFE_STRDUP macro instead. °
04102 +

04103 Tbar *safe_strdup(char #*s, char *file_name, int line_number)

04104

04105 int len = strlen(s) + 1; /* including the terminating NULL character */
04106 void *p = malloc(len);

04107

04108 if (p == NULL)

04109 fprintf (stderr, "ERROR: out of memory at file %s, line %d.\n", file_name, line_number);
04110 _exit(10);

04111

04112 memcpy(p, 8, len); .

04113 N
04114 return p;

04115 }

04116

04117 void show_error(char *format, ...}

04118 { -
04119 va_list ap; "
04120

04121 va_start(ap, format);

04122  fprintf(stderr, "error in file %s at line %d:\n", orig_fname, line_no - new_line + orig_line);
04123  vfprintf (stderr, format, ap);
04124 va_end(ap); oS

04125 &)

04126 exit(1);

04127 }

04128

04129 void show_warning(char *format, ...)
04130 {

04131 va_list ap;

04132
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04133 va_start{ap, format);

04134 fprintf (stderr, "warning: in file ts at line %d:\n*, orig_fname, line no - new_line + orig line);
04135 vfprintf(stderr, format, ap); -
04136 va_end(ap):

04137 }

04138

04139 FILE *spit_in_which_file()

04140 {

04141 “FILB °*f;

04142 ..

0a143 1 ¢ - in_parallel ? thread_fun_fp : out_£p;

04144 if (is_typedef || (is_seu && block_level == 0))

04145 f = typedef fp;

04146

04147 return f;

04148 }

04149

04150 void spitcode(char *format, ...)

04151 {

04152 va_list ap;

041S3

04154 va_sgtart(ap, format);

04155 /* fprintf(stderr, "=e> %d %4\n", is_seu, block_level);*/

04156 vfprintf(spit_in which_file(), format, ap);

04157 va_end(ap);

04158 }

04159

04160 /*+

04161 ipits code in "spit_in_which_file()" but only if instrumentation is enabled.

04162 *

04163 void pomp_spit_code(char *format, ...)

04164 {

04165 if (pomp_instrument) { .
04166 va_list ap; -

04167

04168 va_start (ap, format);

04169 viprintf (spit_in_which_file(), format, ap);

04170 va_end(ap) ;

04171 |}

04172 }

04173

04174 /*+

04175 fpics code in "spit_in_which_file()® but only if instrumentation for this region is enabled.
04176 +

04177 Yoid pomp_spit_region_code (pomp_region pr, char ¢format)

04178

04179  static char rd_name[20];

04180

04181 if (1pomp_rd_stack) /* if no instrumented pomp region was entered, there is nothing to monitor ¢/
04182 return;

04183 if (pomp_depth != pomp_rd_stack->depth)

04184 return; /* this happens if instrumentation was turned off somewhere "after" pomp_depth */
04185 /* Don't check pomp_region_inst_on, it was checked at pomp_region_enter / exit */

04186 sprintf (rd_name, "omp_rd_ %d", pomp_rd_stack-s>index);

04187 spitcode (format, rd_name);

04188 }

04189

04190 /**

04191 Returns TRUE if instrumentation for this region type is enabled.

04192 +«/ *

04193 int pomp_region_instr_on(pomp_region pr)

04194 (

04195 return pomp_instrument /* Instrumentation is on */
04196 \ && (pomp_disable & (1 << pr)) == 0; /* and the specific region type is not disabled. */
04197

04198

04199 /*

04200 It is not possible to declare the descriptors as static and spit the code at once, because:
04201 a) The "ending source code line" is not known at declaration time

04202 b) For parallel constructs, the code is moved into a function and it cannot access the
04203 original descriptor unless it is declared globally.

04204 So we have to

04205 a) Keep all the descriptors in memory, to update the "ending source code lines"

04206 b) Keep a STACK of the encountered directives, so that when a "FOR" closes we know that
04207 the implicit barrier NEXT spitted refers to #pragma omp parallel...

04208 But using just a stack has the disadvantage that each descriptor is "spitted" when it is "leaving"
04209 the stack, so the are declared in "first closing” order. Purthermore, a lot of variable names have
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04210 to be generated, making the produced code more difficult to read.

04211 The solution is to create an array of descriptors, omp_xd_(]. Descriptors are plased into the

04212 array in order of the respective #pragma appearance. .

04213 So all descriptors should be in memory while parsing, and interconnected with a stack AND a list.
04214 To preserve some memory, only "sub_name®" should be malloc'ed, the other "char *" members should
04215 point in constant strings (or, in case of file name, the same string).

04216 NOTE: following the OPARI convensions, a collection of variables are spitted, named omp_rd_ XXX.
04217 */

04218

04219 #ifdef DEBUGGING

04220 void report_stack{char *msg)

04221 {

04222 fprintf (stderr, "%¥s\n", msg);

04223 fprintf (stderr, "pomp_depth = %d, ", pomp_depth);

04224 if (!pomp_rd_stack)

04225 fprintf (stderr, "stack is empty\n");

04226 else {

04227 fprintf (stderr, "name = %8s, depth = %d\n*",

04228 pomp_region_name [pomp_rd_stack->pr}, pomp_rd_stack->depth);

04229 |}

04230 }

04231 {else

04232 #define report_stack (msg)

04233 #endif .
04234 p »
04235 [+

04236 Called upon pomp region entrance. Creates a new region descriptor, initializes it, links it into
04237 rd list and stack, and spits the respective function call.

04238 */ . -

04239 Yoid pomp_region_enter (pomp_region pr, char *sub_name)

04240

04241 _ struct ompregdescr_ parsing *rd;

04242 static char function_call{1024};

04243

04244  pomp_depth++; /¢ count depth for ALL pomp regions, even if not monitoring */
04245 if (pr == PR_USER && strcmp(sub_name, "main®) == 0) { /* Always instrument main, because */
04246 if (pomp_sync) /* the EXPERT tools needs a single root, except */
04247 return; /* if instrumentation is completely turned off */
04248

04249 else if (ipomp_region_instr_on(pr)) /* If instrumentation for this region type is off, */
04250 return; . /* then do nothing */
04251

04252 rd = (struct ompregdescr_parsing *) SAFE_MALLOC(sizeof (struct ompregdescr_parsing));

04253 memset (rd, 0, sizeof (struct ompregdescr_parsind));

04254 rd->index = ++pomp_regions; '
04255 rd->pr = pr; *
04256 rd->depth = pomp_depth;

04257 rd->begin_line = line_no - new_line + orig_line - 1; /* source code line number */
04258 if (sub_name) /* if a sub_name is defined, copy it */
04259 if (sub_name[0] != '\0')

04260 rd->sub_name = SAFE_STRDUP (sub_name) ;

04261

04262 {if (pomp_xd list_last) /* if this is not the first region encountered */
04263 pomp_xd_list_last->list_next = rd;

04264 else

04265 pomp_rd_list_root = rd;

04266 pomp_rd list_last = rd; .

04267 if (pomp_rd_stack) /* if there is another "open" region */
04268 rd->stack_previous = pomp_rd_stack;

04269 pomp_rd_stack = rd;

04270  snprintf(function_call, sizeof (function_call), " { POMP_%s(&%%s); {\n",

04271 pomp_region_enter_function(pr]); /* &%%s becomes &¥s for the following pomp_spit_region_code */
04272 pomp_spit_region_code (pr, function_call); -
04273 ’

04274 report_stack ("pomp_region_enter:");

04275 }

04276

04277 /*+

04278 Called upon pomp region,exit. Checks if the last open region was indeed of pr type, fills the
04279 7nd_1ine field, updates®2d stack and spits the respective function call.

04280 *

04281 void pomp_region_exit (pomp_region pr)

04282 {

04283  int do_instrument = pomp_region_inatx_on(pr);

04284 static char function_call(1024];

04285

04286 report_stack("pomp_region_exit:");

Error! Style not defined. 175



R

Y

04287 /* A region ends. Special cases:

04288 *) depth == pomp_rd_stack->depth and pr doesn't match pomp_rd_stack->pr => ERROR
04289 1) not instrumenting but region #start# was instrumented => spit warning & instrument
04290 2) instrumenting, no matching region #start# => spit warning & don't instrument
04291 */

04292 if (pomp_rd_stack)

04293 if (pomp_depth == pomp_rd_stack->depth && pr != powp_rd_stack->pr)

04294 show_error (

04295 * "POMP REGION STACK ERROR: A region of type (%¥s8] ended while expecting\n®

0429; *the end of the region of type (ts) which started at line %d.\mn",

0429 { pomp_region_name (pr), pomp_region_name [pomp_rd_stack->pr}, pomp_rd_stack->begin_line);
04298 if (do_instrument)

04299 if (tpomp_rd_stack || pomp_depth 1= pomp_rd_stack->depth) {

04300 show_warning(

04301 "POMP: A region of type {%s) ended while instrumentation was ON, but \n"

04302 "instrumentation was OFF at region entrance. Instrumentation code will NOT be written.\n®,
04303 pomp_region_name (pr});

04304 do_instrument = 0;

04305

04306

04307 else {

04308 if (pomp_rd_stack)

04309 if (pomp_depth =« pomp_rd_stack->depth) {

04310 show_warning(

04311 "POMP: A region of type [ts] was started at line $d while instrumentation was ON,\n"
04312 "but instrumentation was OFF at region exit. Instrumentation code will be written.\n®,
04313 pomp_region_name (pomp_rd_stack->pr), pomp_rd _stack->begin_line);

04314 do_instrument = 1;

04315 }

04316 }

04317

04318 if (do_instrument) {

04319 pomp_rd_stack->end_line = line_no - new_line + orig_line; /* source code line-number */
04320 snprintf (function_call, sizeof (function_call), * |} POMP_%s(&%%s}; }\n°®,

04321 pomp_region_exit_function{pr]); /* &tts becomes &¥s for the following pomp_spit_region_code */
04322 pomp_spit_region_code(pr, function_call);

04323 pomp_rd_stack = pomp_rd_stack->stack_previous; /* remove region from stack */
04324 )

04325

04326  pomp_depth--;

04327 }

04328

04329 /++

04330 Called at the end of parsing to spit all the rd variables.

04331 «/

04332 void pomp_spit_regdescr (FILE *f)

04333 {

04334 struct ompregdescr_parsing *rd = pomp_xrd list_root;
04335 char *sn;
04336 int i;

04337

04338 if (pomp_sync) /* if "--pomp-disable=gync* parameter was passed, don't spit anything */
04339 return;

04340 fprintf (£,

04341 "\n"

04342 ll/*tiQ*tQQifiiit*i'ltﬁt"tﬁt'..'ﬁf‘t'.’i./\n!

04343 "/* POMP region descriptor declarations */\n"

04344 “/*'*ti'i*it*ti*'t0""0"""""'0&*.'.'/\,1"

04345 "gtruct ompregdescr {\n"

04346 " char* name; /* name of construct * */\n"
04347 * char* sub_name; /* optional: region name */\n"
04348 " int num_sections; /* sections only: number of sections */\n"
04349 v char* file_name; /* source code location */\n"
04350 " int begin_first_line; /* line number first line opening pragma */\n"
04351 " int Dbegin_last_line; /* line number last line opening pragma */\n"
04352 " int end first_line; /* line number first line closing pragma */\n"
04353 " int end_last_line; /* line number last line closing pragma */\n"
04354 "  void* data; /* space for performance data */\n"
04355 " struct ompregdescr* next; /* for linking */\n"
04356 *};\n\n");

04357

04358 while (rd) {

04359 sn = rd->sub_name ? rd->sub_name : ""; /* if sub_name is NULL, print *" #/
04360 fprintf (£,

04361 vgtruct ompregdescr omp_rd_%d = {\n"

04362 v \"gs\", \"¥s\", %d, \"%¥s\", ¥d, %d, ¥4, ¥4, 0, 0};\n", rd->index,

04363 pomp_region_name (rd->pr], sn, rd->num_sections, orig_fname,
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04364 rd->begin_line, rd->begin_line, rd->end line, rd->end_line);
04365 rd = rd->list_next;
04366 }
04367
04368 fprintf(f,
04369 "int POMP_MAX ID = %d;\n"
04370 "struct ompregdescr* pomp_rd_table(sd) = {*,
04371 pomp_regions, pomp_regions) ;
04372
04373 for (i = 1; i < pomp_regions; i++) {
04374 if (i 8 5 == 1)
04375 fprintf(€, "\n ");
04376 fprintf (£, "&omp_xd td, °, i);
04377 }
04378 fprintf(f, "&omp_rd_td};\n", pomp_regions);
04379 )
04380
04381 void free_entity list(entity **e)
04382 {
04383 if (*e != NOULL) ({
04384 free_entity list(&(*e)->next);
04385 free(*e);
04386 *e = NULL;
04387 |}
<« 04388 ) .
04389
04390 void open_directive_scope(directive_e directive_type)
04391 {
04392 scope *s; B .
04393 entity te;
04394 Qirective t *new_directive;
04395 _ int d;
04396
04397 new_directive = (directive_t *) SAFE MALLOC (sizeof (directive_t));
04398
04399 new_directive->type = directive_type;
04400 new_directive->defshared = 1;
04401 new_directive->has_reduction = 0;
04402 new_directive->has_nowait = 0;
04403 new_directive->is_parallel = 0;
04404 new_directive-s>copyin = -1; -
04405 new_directive->depth = d = Directive->depth + 1;
04406 new_directive-s>block_level = block_level;
04407 strcpy(new_directive->if_expr, "#"); ~ -
04408  strcpy(new_directive->numth_expr, "-1°);
04409 new_directive-s>next = Directive;
04410 Directive = new_directive;
04411
04412 for (s = Scope; s != NULL; 8 = s->next)
04413 for (e = s->head; e != NULL; e = e->next) {
04414 e->flags.used(d] = 0;
04415 if (directive_type != D_PARALLEL)
04416 e->flags.vis[d] = e->flags.vis[d-1];
04417 else
04418 e->flags.vis(d] = V_NONE;
04419 e->flags.reduction _op{d] = R_NONE;
04420
04421 }
04422
04423 void close_directive_scope()
04424 {
04425 directive_t *t;
04426 scope *s;
04427 entity te;
04428
04429 num_reduction += Directive->has_reduction 1= 0;
04430 t = Directive;
04431 Directive = Directive->next;
04432 free(t); .
04433 if (Directive->depth =agb)
04434 for (s = Scope; s i{= NULL; s = s->next)
04435 for (e = s->head; e != NULL; e = e->next)
04436 e->flags.var_reffed = 0;
04437 }
04438
04439 void open_scope ()
04440 {
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04441 scope *new_scope;

04442 new_scope = (scope *) SAFE_MALLOC({sizeof (scope));
04443 ‘
04444 if (func_args != NULL) { 1
04445 /* entity re;

04446

04447 fprintf (stderr, "%g---<---~---\n", func_name);

04448 _  for (e = func_args; e i= NULL; e = e->next)

04449 ° fprintf (stderr, "->{t%s|||%8}*, e->type,e->nane);

04452‘f fprintf (stderr, "\n");

0445 */

04452 new_scope->head = func_args; !
04453 func_args = NULL; E
04454 i
04455 else

04456 new_scope->head = NULL;

04457 in_func_def = 0;

04458 new_scope->level = block_level;
04459 new_sgcope->next = Scope; 4
04460 Scope = new_scope;
04461 open_type_scope() ;
04462 }

04463 ]
04464 void close_scope() %
04465 { 1

04466 entity *p, *q;
04467 scope *t; .
04468 ] j
04469 p = Scope->head;

04470 while (p != NULL) {

04471 q = p; ;
04472 p = p->next; r
04473 if (g->new_id != NULL) ) -

04474 free(q->new_id); : CT -

04475 free(q):

04476

04477

04478 t = Scope;

04479 Scope = Scope-»next;
04480 free(t);

04481 close_type_scope(); 1
04482 } 4
04483 .

04484 YOid add_entity(entity **dest, int arg, char *type, char *name, int head, int len, int dtype)
04485

04486 entity *p;

04487 p = (entity *) SAFE_MALLOC(sizeof (entity));

04488

i 04489  strcpy(p->name, name);

il Ll

i v

04490 strcpy(p->type, type);

04491 p->new_id = NULL;

04492 p->flags.used([Directive->depth] = 0; 1
04493 p->flags.vis[Directive->depth] = V_NONE;

04494 p->flags.cpriv(Directive->depth] = 0;

04495 p->flags.var_reffed = 0; ’

04496 p->flags.arg = arg; ) i
04497 p->flags.reprivate = 0;

04498 p->flags.threadprivate = 0;

04499 p->flags.reduction_opl(dec_depth] = R_NONE; ;
04500 p->id_h = head; ‘ 8

04501 p->id_1 = len; ‘

04502 p->dtype = dtype;
E 04503
04504 p->next = *dest;
04505 *dest = p;
04506 /*
04507 p-»>id_h = declared_var(dec_depth).id_h;
04508 p->id_l = declared_var{dec_depth].id 1;
04509 p->dtype = declared_var[dec_depth].type;
04510 */
04511
04512 /*
04513 p->next = Scope->head;
1 04514 Scope->head = p;

T

04515 */

04516 )

04517 /* -
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04518 {

04519 int i; .

04520 for (i=0; i<=dec_depth+l; i++) .

04521 fprintf (stderr, "===> %s\n", declared_varli] .name);

04522 fprintf (stderr, " >>>\n") ; .
04523

04524 }

04525 */

04526

04527 /*

04528 fprintf (stderr, "%s ----> %¥s\n", p->name, type);

04529 =/

04530

04531 /*

04532 fprintf(stderr, "name : %s\n"

04533 " : $*s\n"

04534 " : ¥*s\n",p->name,p->id h+1, "*", p->id h+p->id_1, "*");

04535 fprintf (stderr, “DBBUG: %d, %d\n\n®, p->id_h, p->id 1);

04536 */

04537 }

04538

04539 entity *get_entity(char *name, int *level)

04540 { ’
04541 scope *s; 4
04542 entity re; ’ LY
04543

04544 for (s = Scope; s != NULL; 8 = s->next)

04545 for (e = s->head; e != NULL; e = e->next) {

04546 if (strncmp(name, &e->name(e->id_h], e->id_l) ==.0 && Indmele->id_1}) {

04547 *level = s->level;

04548 /* {

04549 _ type_entity *t;

04550 fprintf (stderr, "entity=>%s<=\n", e->name);

04551 fprintf (stderr, "e-type=>%8<=\n", e->type);

04552 t = get_type_entity(e->type, level);

04553 if (t == NULL)

04554 fprintf (stderr, "e-tent=>NULL<=\n"};

04555 else

04556 fprintf (stderr, "e-tent=>%s<=\n", t->name);

04557 } :

04558 */ -

04559 return e;

04560 }

04561 } - - .
04562 N
04563 return NULL;

04564 }

04565

04566 /*+

04567 Open a scope for type names (typedefs) so that they can be moved to global scope with correct
04568 names.

04569 */

04570 void open_type_scope()

04571 {

04572 type_scope *new_scope;

04573 int_list *b;

04574 -

04575 new_scope = (type_scope *) SAFE_MALLOC(sizeof (type_scope));

04576 new_scope->head = NULL;

04577 new_scope->level = block_level;

04578 new_scope->next = Type Scope;

04579 Type_Scope = new_scope;

04580 .
04581 b = (int_list *) SAFE MALLOC(sizeof (int_list)); :
04582 b->count = 0;

04583 b->next = NULL;

04584 b->prev = bt_tail;

04585 bt_tail->next = b;

04586 bt_tail = b; -

04587 } o

04588

04589 void close_type scope()

04590 {

04591 type_entity *p, *q;

04592 type_scope *t;

04593

04594 p = Type_Scope->head;
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}i
i

04595 while (p I= NULL) {
04596 q = p; "
04597 p = p->next;
04598 free(q);
04599 }
04600
04601 t = Type_Scope;
04602 Type_Scope = Type_Scope->next;
04603 = freelt);
04604
04604 % bt_tail = bt_tail-sprev; )
04606 free(bt_tail->next);
04607 Dbt_tail->next = NULL;
04608 bt_tail->countss;
04609 }
04610
04611 void gen_unique_name (char *dest, char *src)
04612 { '
04613 char num(16), *s, *t;
04614 int_list *b;
04615
04616 if (bt_head == bt_tail)
04617 strcpy(dest, src);
04618 else {
04619 for (8 = dest, t = 8rc; *t; *8++ = *tes)
04620 :
04621 *B4e = 'y
04622 for (t = func_name; *t; *8++ = *tee);
04623 for (b = bt_head->next; b != bt_tail; b = b-snext) {
04624 *g+e = ' Y,
04625 sprintf (num, *$d", b->count);
04626 for (t = num; *C; *g8+4+ = TL4e);
04627
04628 *g = 0;
04629 |}
04630 )
04631
04632 void add_type_entity(char *name)
04633 {
04634 type_entity *p;
04635
04636 p = (type_entity *) SAFE_MALLOC(sizeof (type_entity});
04637 strcpy(p->name, name);
04638 gen_unique_name (p->new_name, name); Co
04639 /* fprintf(stderr, "==> $8\n*, p->new_name); */
04640 p->next = Type_Scope->head;
04641 Type_Scope->head = p;
04642 }
04643
04644 type_entity *get_type_entity(char *name, int *level)
04645 {
04646 type_scope *s;
04647 type_entity *e;
04648
04649 for (s = Type_Scope; 8 != NULL; 8 = s->next)
04650 for (e = s->head; e != NULL; e = e->next)
04651 if (strcmp(name, e->name) == 0)
04652 *level = s->level;
04653 return e;
04654
04655 }
04656
04657 return NULL;
04658 }
04659
04660 void print_Scopel()
04661 {
04662 scope *sg;
04663 entity *e;
04664
04665 fprintf (stderxy, "\n\n\n");
04666 for (s = Scope; s != NULL; 8 = s->next) {
04667 fprintf (stderr, "%d:",s->level);
04668 for (e = s->head; e != NULL; e = e->next)
04669 fprintf (stderr, "->{%s|}|%s}", e->type, e->name);
04670 fprintf (stderr, "\n");
04671
&
. ¥ . .
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04672 }

04673 >
04674 int yyerror(char *s)

04675 {

04676 fprintf (stderr, "error in file %s at line $%d: $s\n",
04677 orig_fname, line no - new_line + orig_line, 8);
04678

04679 return 1;

04680 }

04681

04682 void svars_pass()

04683 {

04684 char buffer(8192);

04685

04686 rewind(thread_fun_f£fp);

04687 rewind(shared_var_fp):

04688

04689 while (fgets(buffer, sizeof (buffer), thread_fun_fp) I= NULL) {

04690 if (strncmp(buffer, "#OMP_VARS®", 9) == 0)

04691 /* shared variable declaration */

04692 while (fgets(buffer, sizeof (buffer), shared_var_fp) != NULL) {

04693 if (buffer[0] == '#')

04694 break;

04695 fputs (buffer, thread_fun_f£p2); .

04696 } . »

04697 }

04698 else

04699 fputs(buffer, thread_fun_fp2);

04700 } ) - -

04701 }

04702

04703 void second_pass()

04704 {

04705 char buffer(8192);

04706 char inc_file{32];

04707 FILE *f;

04708

04709 rewind(out_f£p);

04710 while (fgets(buffer, sizeof (buffer), out_fp) I|= NULL)

04711 if (sscanf (buffer, "#OMP_INCLUDE %s", inc_file) == 1) {

04712 f = fopen(inc_£file,"x"); -

04713 while (fgets(buffer, sizeof (buffer), f) != NULL)

04714 fputs(buffer, stdout);

04715 fclose (f) ; - - .o

04716 .

04717 else *

04718 fputs (buffer, stdout);

04719 }

04720

04721 int main(int arge, char **argv)

04722 {

04723 int yyparse();

04724 int r;

04725 char basename [STR_MAX_LEN] = {0};

04726 char fname [STR_MAX_ LEN] ;

04727 struct timeval ts;

04728 #if YYDEBUG ==

04729 extern int yydebug;

04730

04731 yydebug = 0;

04732 #endif

04733

04734 if (argc I= 4 || (argc == 4 && stremplargv[2}, "__ompi_ ") I= 0)) { .

04735 fprintf (stderr, "OMPI: this file should not be run directly, use “ompicc' instead\n"); ‘

04736 _exit (20);

04737

04738 pomp_disable = atoi(argv[3]); /* get pomp_disable_mask argument from ompicc */

04739 if (pomp_disable == -1) { /* if "--pomp-disable=sync" was passed as argument */

04740 pomp_instrument = 0; . /* then disable optimization */
SD /* and mark pomp_sync so that pomp_instrument nevexr gets ON %/

04741 pomp_sync = 1;
04742 |}

04743 yyin = fopen(argv(l], "r");
04744 if (y'yin m= NULL)

04745 fprintf (stderr, "OMPI: could not open %s\n", argv(i]);
04746 _exit(30);

04747

04748
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04749
04750
04751
04752
04753
04754
04755
04756
04757 =
04758
0475%
04760
04761
04762
04763
04764
04765
04766
04767
04768
04769
04770
04771
04772
04773
04774
04775
04776
04777
04778
04779
04780
04781
04782

Y

gettimeofday(&ts, NULL):
sprintf (module_id, "$X%X", ts.tv_sec, ts.tv_usec);

strncpy (basename, argv(l), strlen(argvi{l])-2);

sprintf (fname, "%s.c0", basename);
out_fp = fopen(fname, "w+");
thread_fun_fp2 = fopen("funcs.c®, "w");
par_var_fp = fopen("vars.h", "w"};
modh_fp = fopen("mod.h", "w");
thread_fun_fp h = fopen(®"funcs.h", "w*);
shared var_fp = fopen(“"svars.dat®, "ws+®);
typedef_fp = fopen{("types.h", "ws");
threadp_fp = fopen("tpvars.h™, “"w+");
copyin_fp = fopen("copyin.c®, "we®);
copyin_fp_h = fopen("copyin.h®, "w:+*);
thread_fun_fp = fopen("threadfuncs.c0", °®w+");

Directive = (directive_t *) SAFE_MALLOC(sizeof {(directive_t));
Directive->type = D_NONE;

Directive->defshared =« 1;

Directive->depth « 0;

Directive->next = NULL;

Scope = (scope *) SAFE_MALLOC(sizeof (scope));
Scope->level = 0;

Scope->head = NULL;

Scope->next = NULL;

Type_Scope = (type_scope *} SAFE_MALLOC(sizeof {type_scope));

Type_Scope->level = 0;

Type_Scope->head = NULL;

Type_Scope->next = NULL; -

04783 /* strlist_init(sidlist); ¢/

04784
04785
04786
04787
04788
04789
04790
04791
04792
04793
04794
04795
04796
04797
04798
04799
04800
04801
04802
04803
04804
04805
04806
04807
04808
04809
04810
04811
04812
04813
04814
04815
04816
04817
04818
04819
04820
04821
04822
04823
04824
04825
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bt_head = bt_tail = (int_list *) SAFE_MALLOC(sizeof (int_list));
bt_head->count = 0;

bt_head->next = NULL;

bt_head-sprev = NULL;

sec_head = sec_tail = (int_list *) SAFE MALLOC(sizeof (int_list));
sec_head->count = -1;
sec_head->next = NULL;
sec_head->prev = NULL;

spitcode ("\n\n/* user-defined types */\n\n");
spitcode ("#OMP_INCLUDE types.h\n*®);
spitcode("\n\n/vtesrsasnosrcennersvwsd/\n\nv),;

spitcode("\n\n/* runtime library header file */\m\n");
spitcode("#include <ompi.h>\n*);
spitcode("\n\n/#*«*arsraansnsncsssnsar/\n\n");

if (!pomp_sync) /* if instrumentation is not completely disabled */
spitcode(
" \nu
"/* Definitions and macros to replace omp_*_lock() function calls with POMP_*_lock(}. */\n"
vextern void POMP_Init_lock (omp_lock_t *s);\n"
vextern void POMP_Destroy lock{omp_lock_t *s);\n" 4
"extern void POMP_Set_lock(omp_lock_t *s);\n"
"extern void POMP_Unset_lock (omp_lock_t *s);\n"
"extern int POMP_Test_lock {omp_lock_t *s);\n"
"extern void POMP_Init_nest_lock (omp_nest_lock_t *s);\n"
"extern void POMP_Destroy_nest_lock (omp_nest_lock_t *s);\n"
"extern void POMP_Set_nest_lock(omp_nest_lock_t +s);\n"
"extern void POMP_Unset_nest_lock (omp_nest_lock_t *s);\n"
"extern int POMP_Test_nest_lock(omp_nest_lock _t *s);\n"

"#define omp_init_lock POMP_Init_lock\n"

"#define omp_destroy_lock POMP_Destroy_ lock\n"

"#define omp_set_lock POMP_Set_lock\n"

*#define omp_unset_lock POMP_Unset_lock\n"

"#define omp_test_lock POMP_Test_lock\n"

"#define omp_init_nest_lock POMP_Init_nest_lock\n"
"#define omp_destroy_nest_lock POMP_Destroy_nest_lock\n"
"#define omp_set_nest_lock POMP_Set_nest_lock\n"
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04826
04827
04828
04829
04830
04831
04832
04833
04834
04835
04836
04837
04838
04839
04840
04841
04842
04843
04844
04845
04846
04847
04848
04849
04850
04851
04852
04853
04854
04855
04856
04857
04858
04859
04860
04861
04862
04863
04864
04865
04866
04867
04868
04869
04870
04871
04872
04873
04874
04875
04876
04877
04878
04879
04880
04881
04882
04883
04884
04885
04886
04887
04888
04889
04890
04891
04892
04893
04894
04895
04896
04837
04898
04899
04900
04901
04902

"#define omp_unset_nest_lock POMP_Unset_nest_lock\n"
*#define omp_test_nest_lock POMP_Test_nest_lock\n" ~
n\nn) ;

spitcode("\n\n/* OMPi-generated function prototypes */\n\n");
spitcode ("#OMP_INCLUDE funcs.h\n");
spitcode("\n\n/"""***'*"*'**'*'*‘/\n\n"):

spitcode ("\n\n/* parallel construct shared variables */\n\n");
spitcode ("#OMP_INCLUDE vars.h\n");
spiceode(“\n\n/.tQttt.'t"..tt-lti-.'/\n\nu):

spitcode ("\n\n/* threadprivate variables */\n\n");
spitcode ("#OMP_INCLUDE tpvars.h\n");
spiccode(0\n\n/iQ'tt'ittt'tit*ttt'tit/\n\n‘);

spitcode ("\n\n/* module-specific macros */\n\n"};
spitcode ("#OMP_INCLUDE mod.h\n");
spitcode ("\n\n/*etesvasnnarnrwnnnnens /\n\n");

spitcode ("\n\n/* copyin variable initialization functions (prototypes) */\n\n");
spitcode ("#OMP_INCLUDE copyin.h\n");
spitcode ("\n\n/«reeeesdsannsrrwnsnssnn/\n\n"),;

fprintf (threadp_fp, "struct _omp_threadprivate_sts {\n", module_id);
#ifdef NO_EMPTY_STRUCT
fprintf (threadp_fp, "int _omp_dummy_field; /* empty structs are not allowed */\n");

#endif

/* for some gcc */
add_type_entity("_ builtin_va_list");

7*'0**"**."'*0.*"'**‘tt'.'tt"iQ'tt.t'Qttt*i'tt'.’.ﬁ."'iﬁt*t’."t.t'iti'tti"t.'t'/

r = yyparse();

/*I‘tfit*ttttil'ittﬁttttittittittiti.t'tiﬁ*t'*ttﬁititi't.ttﬁt.ﬁ*ﬁtté*'ﬁ'i*tﬁ*tt.t'tt/

if (__has_omp == 0 && has_main
return 33;

me 0)

spitcode ("\n\n/* OMPi-generated thread functions (moved code) */\n\n") ;
spitcode ("#OMP_INCLUDE funcs.c\n");
spitcode ("\n\n/tte2acwnrrawnsnsnsnnss /\n\nr), -

spitcode ("\n\n/* copyin variable initialization functions */\n\n");
spitcode ("#OMP_INCLUDE copyin.c\n");
spitcode ("\n\n/**sasddxswwwwknwnnnwwsr/\n\n");

fprintf (threadp_£fp, "}:\n");

/* global threadprivate initialization */
if (g_threadprivate > 0) {
entity te;
char id[STR_MAX_LEN] = {0};

spitcode("\n/* global threadprivate initialization */\n*");
spitcode (
"void _omp_init_gtp¥s()\n"
n(\nn

n

for (e = Scope->head;

int _omp_i;\n\n"

_omp_module.tp_vars_structsize = sizeof (struct _omp_threadprivate_s%s);\n"
if (_omp_module.tp vars_structsize > 0)\n"

_omp_module.tp_vars = "
"_omp_calloc (_omp_module.len_tp_vars * _omp_module.tp_vars_structsize);\n"
for (_omp_i = 0; _omp_i < _omp_module.len_tp_vars; _omp_i++) {\n",
module_id, module_id);

if (e->f1ags.thread§}ivate)
strncpy (id, &e->name(e->id_h], e->id_l); idf[e-»id_1) = 0;
if (e->dtype == DT_BASETYPE)

e {= NULL; e = e-»>next)

{

spitcode (" (*_omp_tp_vars) [_omp_i] .¥8 = %8;\n", e->new_id, id);
else
spitcode (" memcpy ( (*_omp_tp_vars) [_omp_1i).%s, %8, sizeof(%s));\n",

e->new_id, id, id);
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04903 spitcode(" J\n}\n"); f
04904 } i
04905 else {

04906 spitcode("\n/* global threadprivate initialization */\n");

04907 spitcode("void _omp_init_gtp%s() { }\n®, module_id);

04908 }

04909 fprintf(threadp_fp, "\nvoid _omp_init_gtpts() ;\n", module_id);

04910

04911 F~ num_sections++;

a 04912 num_for++;
! oas1}f num_single+s+;
04914 num_parallels++;

e Bledbbalrnnes 0 ot b om0 it amt AV A ¢ ks WY 0

04915
i 04916 if (num_sections > 0) {
04917 int i = 1;
04918
04919 sec_head = sec_head->next; 3
04920 fprintf(par_var_fp, "int _omp_num_section(%d] = { %d®, num sections, sec_head->count);
04921 for (sec_head = sec_head->next; sec_head |= NULL; sec_head = sec_head->next)
04922 fprintf (par_var_fp, ®, %d", sec_head->count); :
04923 i+e; 4
04924 if (1 % 32 == 0) :
04925 fprintf (par_var_fp, "\n");
04926
& 04927 fprintf (par_var_fp, "}:\n%); i
04928 |} :
04929 3
04930 fprintf (par_var_fp, "#define _OMP_NUM_SECTIONS %d\n®, num_sections); . 3
! 04931  fprintf(par_var_fp, "#define _OMP_NUM_FOR %d\n®, num_for); H
{ 04932 fprintf (par_var_fp, "#define _OMP_NUM_SINGLE $d\n®, num_single); i
r 04933  fprintf (par_var_fp, "#define _OMP_NUM_REDUCTION $d\n", num_reductionm); i
04934 fprintf (par_var_fp, "#define _OMP_G_THRRADPRIVATE $%d\n", g_threadprivate); :
04935 -
] 04936 fprintf(par_var_fp, .
& 04937 *\n/* module initialization parameters */\n®
. 04938 "char _omp_mi_id_%s_;\n"
04939 "char _omp_mi_for_sd_;\n"
04940 "char _omp_mi_sin_%d_;\n"
04941 "char _omp_mi_sec_%d_;\n"
04942 "char _omp_mi_red_%d_;\n" 3
04943 "char _omp_mi_gtp_%d_;\n",
04944 module_id, num_for, num _single, num_sections, num_reduction, g_threadprivate);
04545
04946 pomp_spit_regdescr (par_var_fp);
04947
04948  fprintf (modh_fp, "#define _omp_module _omp_modulets\n", module_id);
04949  fprintf (modh_fp, "#define _omp_tp_vars _omp_tp_varst¥s\n", module_id);
04950 fprintf(modh_fp, "_omp_mod_t _omp_mcdule;\n\n"); :
04951  fprintf(modh_fp, "struct _omp_threadprivate_st¥s **_omp_tp_vars = *
04952 "{struct _omp_threadprivate_s%s **)} & omp_module.tp_vars;\n", module_id, module_id);
04953 §
04954 fclose (modh_£p);
04955  fclose(par_var_fp):
04956  fclose(thread fun_fp h);
04557  fclose(typedef fp);
04958 fclose (threadp_fp); 3
04959  fclose(copyin_fp_h);
04960 fclose (copyin_f£p); ¢
04961 fcloselyyin);
04962 *
04963  svars_pass();
04964
. 04965 fclose (thread fun_fp);

04966 fclose(thread_fun_£fp2);
04967 fclose(shared_var_f£p);
04968

04968 second pass();

04970 fclose (out_f£p);

04971

04972 return r;

04973 }

~ ompi-0.8.2/ompi/scanner.|
3 00001 /* %)
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00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055
00056

00057 [ \tl*"#"[ \tl+*"pragma"[ \tl+"omp"[ \tl+ { count(); return pragma_omp(); }

OMPi OpenMP Compiler
Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas;»
Alkis Georgopoulos. .
This file is part of OMPi.
OMPi is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.
OMPi is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.
You should have received a copy of the GNU General Public License
along with OMPi; if not, write to the Free Software
Foundation, Inc., S9 Temple Place, Suite 330, Boston, MA 02111-1307 USA
*/
/*!
\file scanner.l
\brief Flex input file.
t/ *
D [0-9])
L {a-2zA-2_}
H [a-£fA-F0-9]
B [Ee) [+-1?({D}+
FS (E|F|1|L)
Is (ujujlfL)*
¥{
#include <stdio.hs

#include <stdlib.h>
#include "parser.h"

int __inomp = 0;
extern int __has_omp;

void count();
int pragma_omp();
/*char *strcpy2{char *, char *);+/ ~ -

extern int orig_line;

extern char orig_fname[1024];

extern int new_line;

int line no = 0;

extern void *get_type_entity(char *name, int *level);

%}
1]

00058 [ \tl+*"#"[ \t]+*"pragma"[ \t]+"omp"[ \t]+"threadprivate"[ \t]* { count{); _ inomp = 1;
return PRAGMA OMP THREADPRIVATE; }

00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077

[ \t)*mgr { sharp(); }
“parallel" { count();

if (__inomp) return{OMP PARALLEL);

else return check_type();
"gections" { count();

if (__inomp) return(OMP_SECTIONS);

else return check_type();
"nowait® { count ();

if (__inomp) return(OMP_NOWAIT) ;

else return check_type(); }
"ordered" «da count () ;

1}f (__inomp) return(OMP_ORDERED) ;

else return check_type(); }
"gchedule® . { count();

if (__inomp) return(OMP SCHEDULE) ;

else return check_type(); }
"dynamic" t { count();

if (__inomp) return(OMP DYNAMIC) ;

else return check_type(); }

Error! Style not defined.
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4
00078 "guided® { count (), R T v o g
00079 if (__inomp) return(OMP_GUIDED) ; - T e ?
00080 else return check_type(}; AT : '
00081 "runtime* { count();
00082 if (__inomp) retu:n(OMP RUNTIMR) ;
00083 else return check_type(); b
00084 "section* { count(); S Fed e 1
00085 {f (__inomp) veturn(OMP_SECTION); ‘ ‘ CE :
00086 else return check_type(); ‘ -
00087 "single® { count (), ‘ o : P e
0008864 it (__inomp) xetur:(OMP_SINGLE) ; ‘ E
00089 elge veturn check_type(); '
00090 "master® { count(); _ - #
00091 if (__inomp) return(OMP MASTER); h :
00092 elge return check_type();
00093 rcritical® { count(); i
00094 if (__inomp) return(OMP CRITICAL):
00095 else return check_type();
00096 "barrier”" { count();
00097 if (__inomp) return(OMP_BARRIBR);
00098 eldae return check_type();
00099 "atomic" { count (), '
00100 if (__inomp) vetur:n(OMP_ATOMIC); o
00101 elge recurn check_type(); J o
00102 "flush*" { count();
00103 i{ (_inomp) return(OMP_PLUSH),
00104 else return check_type();
00105 "private" { count(); : o ,
00106 1f (__inomp) return(OMP_PRIVATE) ; . ) .
00107 elgse return check_type(); ‘ e . - ]
00108 "firstprivate® { count(); o ) Q
00109 it {__inomp) return(OMP _FIRSTPRIVATE); - : :
00110 else return check_type(); .
00111 "lsstprivate" { count(); -, K
00112 . . it (__inomp) return(OMP_LASTPRIVATE) ; . ; .
00113 E else return check_type(); ;
00114 "shared® { count (), ;
00115 S i1 (__inomp) return(OMP_SHARED)
00116 T else 1etuin check_type();
00117 "none” : { count();
00118 : - if (__inomp) return{OMP_NONE);
00119 S else return check_typel();
00120 "reduction® { count{);
00121 W7 4t (__inomp) return (OMP_REDUCTION) ' - :
00122 ‘ elae return check_type(); LR
00123 "copyin® - { count (), = S Co o
00124 if (__inomp) veturn(OMP_COPYIN); ,
00125 else return check_type();
00126 "num_threads" { count(); -
00127 it (_4inomp) return(OMP NUMTHRRADS) ; .
00128 else return check_type(); o '
00129 "copyprivate* { count(); .
00130 1f {__inomp) rerurn(OMP_COPYPRIVATE);
00131 else return check_type();
00132 "inat" { count (), o
00133 it (__inomp) returrn (POMP_INST); PR
00134 else return check_type(); R
00135 "init" { count () ; ( - o ._‘.; J.-K !
00136 if (_inomp) return (POMP _INIT); o
00137 elee return check_type(); )} M
00138 "finalize" { count(); ' "
00139 if (__inomp) return (POMP FINALIZE),
00140 elge return check_type(); :
00141 "on" { count(); (POMP ON) g
00142 . if (__inomp) return P ! ) e 5 -
00143 else teturn check_type(); } o S
00144 "offn { count(); ' ST e R
00145 if (__inomp) return (POMP OFF); ' gt
00146 else return check_type(); il
00147 "begin" { count(); ]
00148 if (__inomp) return (POMP BEGIN), -
00149 else return check_typel(); .
00150 "end" { count();
00151 if {__inomp) veturn (POMP END),
00152 I 1 - ame sl elge return check_type () . "
“ rument" count (} s '

ggi:: noinet if (_(_inomp) return (POMP_NOINSTRPMENT) ;-
186 . .. Error! Style not defined. "
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00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228
00229
00230
00231

"instrument®”

"auto"
"break"
"cage"
"char"
"const"”
"continue"
"default"

ndon
"double"
"else"
"enum®
"extern®
nfloat"
"for"

"goto”
nifw

"int"
"long"
"register"”
"return"
"gshort"
“gigned”
"gizeof"
"gtatic"

"gtruct®
"gwitch"
"typedef"
"union"
"unsigned”
"void"
"volatile"
"while"

{L} ({L}{{p})+

0[xx) {H}+{18}?
o{D}+{18}?
{D}+{18}7?
AN N N P

{p}+{E}{PS}?
{D}*=."{D}+({E}) 2{FB}?
{D}+n.n{D}* ({B})2{F8}?

AREANPE NN DRAY

5>5a"
Tec="
L]
n_gn
L P ]
"/an
ngat
Ngm®
nAgn
nl.n
[ PSY )
LPPL]
e
w__»
LN |
"&&” 3t
ulln

L

else return check_type(); }

{ count();
if (__inomp) return (POMP INSTRUMENT) ;
else return check_type(); }

{ count(); retuin(AUTO); }
{ count(); return(BREAK); }
{ count(); return(CASE); ;
{ count(); return(CHAR);
{ count(); return({CONST); )}
{ count(); return{CONTINUE); }
{ count();
if (__inomp) return(OMP_DEFAULT)
else return (DEFAULT);
{ count(); return(Do);
count () ; return(DOUBLE) ;
{ count(); return(ELSE); }
{ count(); return(ENUM);

{ count(); return(EXTERN);

{ count{); return(FLOAT); )
{ count(};
if (__inomp) return (OMP_FOR);
else return(FOR); }
{ count(); return(GOTO); }
{ count(); ,
if (__inomp) return(OMP_IF);
else return(IF); }
{ count(); return(INT); }
{ count(); return(LONG); i -
{ count(); return(REGISTER);
count () ; return(RETURN);

{ count(); return(SHORT); }
count () ; return(SIGNED) ;
count () ; return(SIZEOF);
count () ;
if (__inomp) return(OMP_ STATIC);
elge return (STATIC);

{ count(); rerurn(STRUCT); }
{ count(); return(SWITCH); }

{ count () ; return(TYPEDEF); )
{ count(}); return(UNION); }
{ count(); return(UNSIGNED); }
{ count(); return(voiD); }
{ count(); return(VOLATILE); }
{ count(); return(WHILE); }

{ count(); return(check_type(})); }

{ count(); return(CONSTANT); }
{ count(}; return(CONSTANT) ;
{ count(); return({CONSTANT); }
{ count(); return{CONSTANT); }

{ count(); return(CONSTANT); }
{ count(); return(CONSTANT) ;
{ count(); return(CONSTANT) ;

{ count(); return(STRING_LITERAL); }

{ count(); return(RIGHT_ASSIGN); }
{ count(); return(LEFT_ASSIGN); }
{ count(); return(ADD_ASSIGN); }
count () ; return(SUB_ASSIGN); }
count () ; return(MUL_ASSIGN); )
{ count(); return(DIV_ASSIGN); }
count () ; return(MOD_ASSIGN); }
count () ; return(AND_ASSIGN); )
count () ; return(XOR_ASSIGN); }
count () ; return(OR_ASSIGN); }
count () ; return(RIGHT_OP); }
count (); return(LEFT_OP); }
count () ; return(INC_OP);
count () ; return(DEC_OP) ; ;
count (}; return{PTR_OP); }
count () ; return(AND_OP); )
count () ; return(OR_OP); )}
count () ; return(LE_OP); }

y

e, ety g, i, i, g, s, gy
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00232 ">=" { count(); return(GE_OP); }
00233 "==" { count(); xeturn(BQ OP); }
00234 *1=" { count(); return(NB_OP); }
00235 ";" { count(): return(';*); }
00236 *{" { count(); return{*{*); }
00237 ")* count (); return(*}*); }
00238 *," count () ; return(’,'); }
00239 ":" count(); return{':*); }
00240 =" count (); return(‘='); }
00241 " (* count {); return{'('); }
00242 %) * count (): return{*)'); }
00243 " [* count () ; return('{*}; } )
00244 “)* count (}; return('l')}; }
00245 *." { count(); return('.*); }
00246 "&" count(); return('&*); }
00247 *1* count(); return('i*); }
00248 """ count () ; return{'~*);
00249 *-* count (); return(*'-*); l 1
00250 "+° count (}; return('+*); } ;
00251 "o~ { count(); return('+*); ; !
00252 I/! { count(): ntum('/')i
00253 "%* count{}; return(°'s’); } |
00254 "<* count(}; return{’<*);
00255 ">* count () ; return{*>*);
00256 *** { count(); return('**);
00257 *|* { count (); return(*{*);
00258 "?* { count(); return{*?*);
00259 *..." { count(); return(BLIPSIS); } )
00260
00261 [ \t\v\f} { count(); }
00262 \n { count();
00263 it (__inowp) {
00264 _inomp = 0; .
00265 return(°’\n'); -
00266
00267 } 4
00268 . { /* ignore bad characters */ } : 3
00269 ' .
00270 %% ce
00271
00272 yywrap()
00273 {
00274 return{l); ; :
00275 ) T . ot
00276 _ '
00277 int column = 0;
00278
00279 sharxpl()
00280 {
00281 char C;
00282 char 1line{1024) « {0}, *s, *t;
00283 int 1_line = 0;
00284 char 1_fname(1024);
00285
00286 s = &line{0]};
00287 /* ECHO; */
00288 while ({c « input{)) 1= *\n' & c i= 0) {
00289 *8+e+ » C;
00290 /* putchar(c);*/
00291 } .
00292 line _ no += ¢ we '\n';
00293 it (c 1= 0) {
00294 *s = C;
00298 /* putchar(c);+/
00296 sscanf (line, *"%a*, &l1_line);
00297 for (s = line; *g t= *\"' && *g e 0; Se¢);
00298 if (*5 =a *\"1) {
00299 t = 1_fname;
00300 for (s++; *g lm '\"' g& g s 0; *tes = *82e);
00301 = 0;
00302 } - g h
00303 if (1_line 1= 0 && t 1= 1_fnawe) {
00304 orig_line = 1_line;
00305 new_line = line_no;
00306 strcpy(orig_fnamey 1_fname);
00307 } else printf(*#%s*, lne);
00308 column = 0; .
188 $ Error! Style not defined.
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00309 } else printf(“#%s", line);
00310 )
00311 .
00312 void count ()
00313 ({
00314 int {i;
00315
00316 for (i = 0; yytext[i) 1= '\0'; i+4)
00317 if (yytext(i] == '\n‘)
00318 column = 0, line_no++;
00319 else if (yytext([i] == '\t')
00320 column += 8 - (column & 8);
00321 else
00322 column++;
00323
00324 /* BCHO; */
00328 if (!isspace(yytext[0])) {
00326 strcpy(yylval.name, yytext);
00327
00328 }
00329
00330 int pragma_omp()
00331 {
00332 /+ fprintf(stderr, "----c---- > PRAGMA OMP\n"); */
00333 _inomp = 1; .
00334 _ _has_omp = 1;
00335
00336 return (PRAGMA_OMP);
00337 } - . -
00338
00339 /+
00340 char *strcpy2(char *t, char #*s)
00341
00342 while (!(*a == '_* || *8 >= 'a' && *8 <='z' || *8 >= ‘A’ g& *8 <='Z'))
00343 Y844;
00344 while (*s && (*8 == '_* || *8 >= 'a' && *8 <='Z' || *8 >= 'A' && *8 <='2'
00345 [| *8 >= 10" && *8 <= '9'))
00346 *L4e = *S44;
00347 *t = 0;
00348
00349 return s; -
00350 }
00351 */
00352 - -
00353 int check_type()
00354 {
00355 int level;
00356 ) return (get_type_entity(yytext, &level) != NULL) ? TYPE_NAME: IDENTIFIER;
00357

ompi-0.8.2/pomp/Makefile.am '

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023

OMPi OpenMP Compiler

This file is part of OMPi.

oMpi is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

OMPi is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have recégxed a copy of the GNU General Public License
along with OMPi; if not, write to the Free Software
7 Poundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307

e 2 3 3 3L I IR 3 A W I IE I W I W IE AR

# This file must be processed by automake

1ib_LIBRARIES = libpomp.a

Error! Style not defined."
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00024

00025 #ensure that pomp_lib.c "sees" omp.h.
00026 AM_CFLAGS = @DEBUGFLAG® -I../lib
00027

00028 libpomp_a SOURCES = pomp_lib.c

00029

00030 # Headers to be installed in system places J
00031 include_HEADERS = pomp_lib.h : )|

i =

. i
{ ompi-0.8.2/pomp/pomp_lib.c
- 00001 /+
£ 00002 OMPi OpenMP Compiler
| 00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,
1 00004 Alkis Georgopoulos. 4
iy 00005
00006 This file is part of OMP{.
00007
00008 OMPi is free software; you can redistribute it and/or modify
00009 it under the terms of the GNU General Public License as published by
00010 the Free Software Foundation; either version 2 of the License, or
00011 (at your option) any later version.
00012
00013 OMPi is distributed in the hope that it will be useful,
00014 but WITHOUT ANY WARRANTY; without even the implied warranty of 3
00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
00016 GNU General Public License for more details.
00017
00018  You should have received a copy of the GNU General Public License
00019 along with OMPi; if not, write to the Free Software ]
00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
00021
00022 Portions of this code were take from OPARI Version 1.1, (C) 2001,~°
00023 Forschungszentrum Juelich, Zentralinstitut fuer Angewandte Mathematik

00024 +/

00025

00026 /*1 \file pomp_lib.c

00027 \brief Sample implementation of performance monitoring library. y
00028 This implementation just fprintf's callee information, for normal usage libelg pomp should 4
00029 be used (overwrite installed libpomp.a with libelg_pomp.a, so that ompicc links with it). .
00030 +/ 1
00031

00032 #include <«<stdio.h>

00033 #include <stdlib.hs

00034 #include "../lib/omp.h"

00035 #include “pomp_lib.h"

00036

00037 /*

00038 [Alkie] Added print_regdescr and code to call it when needed.
00039 Prints the contents of the struct to stderr.

00040 */ ¢

00041 void print_regdescr(struct ompregdescr* r)

00042 {

00043 fprintf (stderr, " +>: r = %p", r);

00044 if (r != NULL)

00045 fprintf (stderr, " = {name=\"%8\", sub_namee\"$s\", num_sections=%d, begin=%d, end«%d}\n",
00046 r->name, r->sub_name, r->num_sections, r->begin_first_line, r->end_last_line);

00047 else

00048 fprintf (stderr, "\n"); ’

00049 }

!

00050

00051 /+

00052 * Global variables

00053 */

00054

00055 int pomp_tracing = 0;

00056

00057 /* &
00058 * C pomp function library

00059 */ ¢
00060

00061 void POMP_Finalize() ({

00062 static int pomp_finalize_called = 0;
00063

00064 if ( ! pomp_finalize_called ) {
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00065 pomp_finalize_called = 1;

00066 “~»

00067 fprintf (stderr, " 0: finalize\n");

00068

00069 }

00070

00071 void POMP_Init() {

00072 int i;

00073 static int pomp_init_called = 0;

00074

00075 if { ! pomp_init_called ) {

00076 pomp_init_called = 1;

00077

00078 atexit (POMP_Finalize) ;

00079 fprintf (stderr, " 0: init\n");

00080

00081 for(i=0; i<POMP_MAX_ID; ++i) {

00082 if ( pomp_rd_tableli] ) {

00083 pomp_rd_table(i]->data = 0; /* <-- allocate space for

00084 performance data here */

00085 }

00086 }

00087 pomp_tracing = 1; .
00088 s
00089 } . .
00090

00091 void POMP_Off () {

00092 pomp_tracing = 0;

00093 } : . -

00054

00095 void POMP_On{() {

00096 pomp_tracing = 1;

00097 J

00098

00099 void POMP_Atomic_enter (struct ompregdescr* r) {

00100 if ( pomp_tracing )

00101 fprintf (stderr, "%3d: enter atomic\n", omp_get_thread_num());

00102 print_regdescr(r);

00103

00104 } -

00105 -

00106 void POMP_Atomic_exit (struct ompregdescr* r) {

00107 if ( pomp_tracing )

00108 fprintf (stderr, "%3d: exit atomic\n*,-omp_get_thread_num());

00109 print_regdescr(r); e
00110 hd
00111 }

00112

00113 void POMP_Barrier enter (struct ompregdescr* r) {

00114 if { pomp_tracing && r ) {

00115 if ( r->name[0} == 'b' )

00116 fprintf (stderr, "%3d: enter barrier\n", omp_get_thread_num());

00117 else

00118 fprintf (stderr, "%3d: enter implicit barrier of %s\n",

00119 omp_get_thread_num(), r->name);

00120 print_regdescr(r);

00121 .

00122 } -
00123

00124 void POMP_Barrier_exit (struct ompregdescr* r) {

00125 if ( pomp_tracing && r ) {

00126 if ( r->name[0] == 'b' )

0C127 fprintf (stderr, "%3d: exit barrier\n", omp_get_thread_num()); .
00128 else -
00129 fprintf (stderr, "%3d: exit implicit barrier of %s\n",

00130 omp_get_thread num(), r->name);

00131 print_regdescr(r);

00132

00133 } .

00134 by

00135 void POMP_Flush_enter(struct ompregdescr* r) {

00136 if ( pomp_tracing ) {

00137 fprintf (stderr, "%3d: enter flush\n", omp_get_thread num());

00138 print_regdescr(r);

00139

00140 }

00141
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00142 void POMP_Plush_exit (struct ompregdescr* r) {

00143 if ( pomp_tracing ) { §
00144 fprintf (etderr, "§3d: exit flush\n*, omp_get_thread_num());

00145 print_regdescr(r);

00146

00147 }

00148

00149 void POMP_Critical_begin(struct ompregdescr* r) { : ‘ 5
00150 “if ( pomp_tracing & r ) { i
0015i‘. fprintf (stderr, "%3d: begin critical $s\n®, « 1

0015 omp_get_thread_num(), r->sub_name); ‘ ;
00153 print_regdescr(r); : o : 4
00154 ) :
00155 } 3
00156 ]
00157 void POMP_Critical_end(struct ompregdescr* r) {

00158 1f ( pomp_tracing &k r ) { ]
00159 fprintf (etdexrr, "%$3d: end critical ss\n*®,

00160 omp_get_thread_num(), r->sub_name);

00161 print_regdescr(r);

00162 )

00163 } : F
00164 '

00165 void POMP_Critical_enter(struct ompregdescr® r) ( ]
00166 1if ( pomp_tracing && r ) {

00167 fprintf (stderr, "%3d: enter critical Ss\n°®,

00168 omp_get_thread_num(), r->sub_name);

00169 print_regdescr(x}; .

00170

00171 }

00172 :
00173 void POMP_Critical_exit (struct ompregdescr* r) { ]
00174 if ( pomp_tracing && r ) { 4 ‘
00175 fprintf (stderr, "%$3d: exit critical $s\n", -

00176 omp_get_thread_num(), r->sub_name);

00177 print_regdeecr(r); ]
00178

00179 }

00180

00181 void POMP_For_enter (struct ompregdescr® r) {

00182 1f ( pomp_tracing )

00183 fprintf (stderr, "%3d: enter for\n*, omp_get_thread num());

00184 print_regdescr{(r);

00185 ) :

00186 }

00187

00188 void POMP_For_exit (struct ompregdescr* r) {

00189 if ( pomp_tracing ) {

00190 fprintf (stderr, "%3d: exit for\n", omp_get_thread_num{));

00191 print_regdescr(r);

00192

00193 }

00194

00195 void POMP_Master_begin(struct ompregdescr* r) {

00196 if ( pomp_tracing )

00197 fprintf (stderr, "%3d: begin master\n®, omp_get_thread_num());

00198 print_regdescr(r);

00199 ) ‘

00200 }

00201 ’

00202 void POMP_Master_ end(struct ompregdescr* r) {

00203 if ( pomp_tracing ) {

00204 fprintf (stderr, "%3d: end master\n", omp_get_thread num());

00205 print_regdescr(r); . .

00206 } AeooE

00207 } -

00208

00209 void POMP_Parallel_begin(struct ompregdeacr' ) {

00210 if ( pomp_ tracing )

00211 fprintf (stderr, "%3d: begin parallel\n" omp_get_thread_num());

00212 print_regdescr(r);

00213

00214 }

00215

00216 void POMP_Parallel_end (struct ompregdescr* r) {
00217 if ( pomp_tracing )
00218 fprintf (stderr, "83d: end parallel\n", omp_get_thread_num());
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00219 print_regdescr(r);

00220 }

00221 }

00222

00223 void POMP_Parallel_fork(struct ompregdescr* r) {
00224 if ( pomp_tracing )

00225 fprintf (stderr, "%3d: fork parallel\n®, omp_get_thread_num());
00226 print_regdescr(r);

00227

00228 }

00229

00230 void POMP_Parallel_join(struct ompregdescr* r) {
00231 if ( pomp_tracing )

00232 fprintf (stderr, "%3d: join parallel\n", omp_get_thread num());
00233 print_regdescr(r);

00234

00235 }

00236

00237 void POMP_Section_begin(struct ompregdescr* r) {
00238 if ( pomp_tracing ) {

00239 fprintf (stderr, "%3d: begin section\n®", omp_get_thread_num());:
00240 print_regdescr(r);
00241
00242 }
¢ 00243 ’

00244 void POMP_Section_end(struct ompregdescr* r) {
00245 if ( pomp_tracing ) {

00246 fprintf (stderr, "$3d: end section\n", omp_get_thread_num());
00247 print_regdescr(r); ’ . -
00248

00249 }

00250

-

00251 void POMP_Sections_enter (struct ompregdescr* r) {
00252 if ( pomp_tracing ) {

00253 fprintf (stderr, "%3d: enter sections\n", omp get_thread num());
00254 print_regdescr(r);

00255

00256 }

00257

00258 void POMP_Sections_exit (struct ofpregdescr* r) (
00259 if ( pomp_tracing )

00260 fprintf (stdexr, "%3d: exit sections\n", omp_get_thread_num());
00261 print_regdescr(r);

00262 ) - -

00263 }

00264

00265 void POMP_Single_begin(struct ompregdescr* r) {
00266 if ( pomp_tracing ) {

00267 fprintf (stderr, "%3d: begin single\n", omp_get_thread _num());
00268 print_regdescr(r);

00269

00270 } .
00271

00272 void POMP_Single_end(struct ompregdescr* r) {
00273 if ( pomp_tracing )} {

00274 fprintf (stderr, "%3d: end single\n", omp_get_thread num());
00275 print_regdescr(r);

00276

00277 }

00278

00279 void POMP_Single_enter (struct ompregdescr* r) {
00280 if ( pomp_tracing ) {

00281 fprintf (stderr, "%3d: enter single\n", omp_get_thread_num());
0D282 print_regdescr(r);

00283

00284 }

00285

00286 void POMP_Single_exit (struct ompregdescr* r) {
00287 if ( pomp_tracing ) {

00288 fprintf(stderr, "%3d;gbxit single\n", omp_get_thread_num());
00289 print_regdescr(r);

00280 }

00291 }

00292

00293 void POMP_Workshare_enter (struct ompregdescr* r) {
00294 if ( pomp_tracing ) {
00295 fprintf (stderr, "%3d: enter workshare\n", omp_get_thread_num());
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00296 print_regdescr(r);

00297

00298 }

00299

00300 void POMP_Workshare_exit {struct ompregdescr+* r)
00301 if ( pomp_tracing ) {

00302 fprintf (stderr, *%3d: exit workshare\n", omp_ get_thread num());
003()3_.r print_regdescr(r):

00304 }

00392- }

0030

00307 void POMP_Begin({struct ompregdescr* r) {
00308 1f ( pomp_tracing && r ) {

00309 fprintf (stderr, "%3d: begin region %s\n",
00310 omp_get_thread num(), r-»sub_name);
00311 print_regdescr(r);

00312

00313 }

00314

00315 void POMP_End(struct ompregdescr* r) {

00316 if ( pomp_tracing && r ) {

00317 fprintf (stderr, "%3d: end region $s\n®,

00318 omp_get_thread_num(), T->sub_name);

00319 print_regdescr(r);

00320

00321 }

00322

00323 /+

00324 #*--------creeccrecceccncacr s e arercncne e mana esmsvocanasvcmce
00325 ¢ C Wrapper for OpenMP API

00326 *--veccccvenecnnscncnmcaccnaaaan omesscee teescmace. sessccnsacvscen
00327 */

00328

00329 void POMP_Init_lock (omp_lock_t *s) { -
00330 if ( pomp_tracing ) {

00331 fprintf (stderr, "$3d: init lock\n", omp_get_thread_num());
00332 |}

00333 omp_init_lock(s);

00334 }

00335

00336 void POMP_Destroy_lock(omp_lock_t *8) {

00337 if ( pomp_tracing )

00338 fprintf (stderr, "43d: destroy lock\n", omp_get_thread num(});
00339

00340 omp_destroy_lock(s);

00341 }

00342

00343 void POMP_Set_lock (omp_lock_t *8) {
00344 if ( pomp_tracing )

00345 fprintf (stderr, "%3d: set lock\n", omp_get_thread_num{));
00346 .

00347 omp_set_lock(s);

00348 }

00349

00350 void POMP_Unset_lock(omp_lock_t *s} {
00351 if ( pomp_tracing )

00352 fprintf (stderr, "%3d: unset lock\n®", omp_get_thread_num());
00353 } '
00354 omp_unset_lock({s); .
00355 }

00356

00357 int POMP_Test_lock (omp_lock_t *s) {
00358 if ( pomp_tracing )

00359 fprintf (stderr, "%3d: test lock\n", omp_get_thread num())i
00360

00361 return omp_test_lock(s);

00362 }

00363

00364 void POMP_Init_nest_lock (omp_nest_lock_t *s) {
00365 if ( pomp_tracing ) {

00366 fprintf (stderr, "%3d: init nestlock\n", owp_get_thread_num(}));
00367

00368 omp_init_nest_lock(s);

00369 }

00370

00371 void POMP_Destroy_nest_lock (omp_nest_lock_t +*s) {

00372 if ( pomp_tracing ) { $
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00370

00371 void POMP_Destroy_nest_lock{omp_nest_lock_t *s) { ~
00372 if ( pomp_tracing ) .
00373 fprintf (stderr, "%3d: destroy nestlock\n", omp_get_thread_num());
00374 .
00375 omp_destroy_nest_lock(s);
00376 }
00377
00378 void POMP_Set_ nest_lock (omp_nest_lock_t +*s) {
00379 if ( pomp_tracing )
00380 fprintf (stderr, "%3d: set nestlock\n", omp_get_thread num());
00381
00382 omp_set_nest_lock(s);
00383 }
00384
00385 void POMP_Unset_nest_lock (omp_nest_lock t *s8) {
00386 if ( pomp_tracing ) {
00387 fprintf (stderr, "%3d: unset nestlock\n", _get_thread_num());
00388
00389 omp_unset_nest_lock(s);
00390 }
00391
00392 int POMP_Test_nest_lock(omp_nest_lock_t *s) { .
00393 if ( pomp_tracing ) { .
00394 fprintf (stderr, "%$3d: test nestlock\n”, omp_get-thread_num()); -
00395
00396 return omp_test_nest_lock(s);
00397 }
ompi-0.8.2/pomp/pomp_lib.h
00001 /*
00002 OMPi OpenMP Compiler
00003 Copyright 2001-2004 Vassilios V. Dimakopoulos, Elias Leontiadis, George Tzoumas,
00004 Alkis Georgopoulos.
00005
00006 This file is part of OMPi.
00007 .
00008 OMPi is free software; you can redistribute it and/or modify
00009 it under the terms of the GNU General Public License as published by
00010 the Free Software Foundation; either version 2 of the License, or
00011 (at your option) any later version. .
00012 .
00013 OMPi is distributed in the hope that it will be useful, .
00014 but WITHOUT ANY WARRANTY; without even the implied warranty of
00015 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
00016 GNU General Public License for more details.
00017
00018 You should have received a copy of the GNU General Public License
00019 along with OMPi; if not, write to the Free Software
00020 Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
00021
00022 Portions of this code were take from OPARI Version 1.1, (C) 2001,
00023  Forschungszentrum Juelich, Zentralinstitut fuer Angewandte Mathematik
00024 */
00025 .
00026 #ifndef POMP_LIB_H )
00027 #define POMP_LIB_H
00028
00029 #include <omp.hs
00030
00031 #ifdef _ cplusplus .
00032 extern "C" { '
00033 #endif
00034
00035 struct ompregdescr (
00036 char* name; /* name of construct */
00037 char* sub_name; o, /* optional: region name w/
00038 int num_sections; ’ /* sections only: number of sections */
00039 char* file_name; /* source code location */
00040 int Dbegin first_line; /* line number first line opening pragma */
00041 int begin_last_line; /* line number last 1line opening pragma */
00042 int end first_line; /* line number first line closing pragma */
00043 int end_last_line; /* line number last 1line closing pragma */
00044 voidt* data; /* space for performance data */
. o 1 95
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00045
00046
00047
00048
00049
00050
00051
00952
00053
©0054
0doss
00056
00057
00058
! 00059
‘ 00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107

LI
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}i
extern
extern

extern
extern
extern
extern
extern
extern

#ifdet
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
#endif

extern
#ifdef
#endif

#endif

struct ompregdescr* next; /f for linking Y

POMP_MAX_ID;
struct ompregdescr* pomp_rd_tablel[];

void POMP_Finalize();

void POMP_Init();

void POMP_Off();

void POMP_On{);

void POMP_Begin(struct ompregdescr* r};
void POMP_Bnd(struct ompregdescr* r);

_OPENMP
void POMP_Atomic_enter (struct ompregdescr*® r);

void POMP_Atomic_exit (struct ompregdescr* r);

void POMP_Barrier_enter(struct ompregdescr* r);

void POMP_Barrier_exit (struct ompregdescr* r);

void POMP_Flush_enter(struct ompregdescr® r);

void POMP_Flush_exit {struct ompregdescr* r);

void POMP_Critical_begin(struct ompregdescr* r);

void POMP_Critical_end(struct ompregdescr* r);

void POMP_Critical_enter(struct ompregdescr® r};

void POMP_Critical_exit (struct ompregdescr*® r);

void POMP_For_enter {struct ompregdescr® r);

void POMP_For_exit (struct ompregdescr* r);

void POMP_Master_begin(struct ompregdescr* r); .
void POMP_Master_end{struct ompregdescr*® r);

void POMP_Parallel begin{struct ompregdescr* r);
void POMP_Parallel end(struct ompregdescr* r);
void POMP_Parallel fork(struct ompregdescr* r};
void POMP_Parallel_ join(struct ompregdescr® r};
void POMP_Section_begin(struct ompregdescr* r});
void POMP_Section_end(struct ompregdescr*® r);
void POMP_Sections_enter(struct ompregdescr*® r);
void POMP_Sections_exit (struct ompregdescr* r};
void POMP_Single_begin(struct ompregdescr® r);
void POMP_Single_end{struct ompregdescr* r);

void POMP_Single_enter (struct ompregdescr* r);
void POMP_Single_exit (struct ompregdescr* r);
void POMP_Workshare_enter (struct ompregdescr* Ir);
void POMP_Workshare_exit {struct ompregdescr* r);

void POMP_Init_lock (omp_lock_t *s);

void POMP_Destroy_lock (omp_lock_t *s);

void POMP_Set_lock(omp_lock_t *s);

void POMP_Unset_lock(omp_lock_t *s);

int POMP_Test_lock(omp_lock_t #s);

void POMP_Init_nest_lock(omp_nest_lock_t *s);
void POMP_Destroy_nest_lock (omp_nest_lock_t *s);
void POMP_Set_nest_lock (omp_nest_lock_t *8);
void POMP_Unset_nest_lock (omp_nest_lock_t *8);
int POMP_Test_nest_lock{omp_nest_lock_t *s};

int pomp_tracing;

__cplusplus R
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