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Ewaywyn. Xxondg tng epyaociag eivor n uhomoinom xar o EAEYY0S TNG Ow-
othg Aertoupyiag Bihiodrixng ypdvou extéheomg yio Tn Soyelplorn ynudTwy
(threads). H BSAiodhxnn, ntou ovoudletar psthreads (parallel systems threads,
nepthopfdver Baoctxéc ouvapthoelg dtayeipiong ynudtwy xat Bactxols alyopid-
wouc ovyyeoviopol. To vAuata eivon emnédou yeriotn (user-level threads)
xou (non-preemptive). Ta vipota emnédou ypRotn éyouv wixpbdtepo x6GTOG
Srayelpiong amd autd emnEdou muprva, a@ol dev amoutoLy TN METHBaoT TOU
eneepyaoty) and To eninedo emmnédou yprRotn o6To eninedo emmédou TUPRvVAL.
Emttpénouy €10l Ty eXUETIAEVCT) AETTA XATUUEQLOUEVOU TURUAANALGUOY EQap-
noywv. Kdlde mapdhAnin epapuoyr npoxewévou va eivar anodotixh ogeller va
yenoomotel plo uBEdLY TEY VXY, xaTd TNV onola dnutovpyel TARYOC YNUdTwWY
emmédou muprva (00 PE TOV TEAYUXTIXG EUXTHO TUPUAANMONG XAt TA OTOL-
o ovoudlouye eatolg ENEEERYAOTES, Ol onolol EXTENOVY Tal vAuaTa EMLTESOL
YENoTN TOL 0 AETTE XATAUEPLOUEVOS TIURUAATALOUOS ETBAAAEL.

TAornoinon BBhodnixne diayeiptong vnudtwy. H BiAodfxn tou vio-
roinxe oe C mepthopfdver Toug TOTOUS BEBOUEWY XU TIC GUVAPTAGCELS TOU
bproe To clotnua dienaprc pe Tov npoypauuatiot| (Application Programming
Interface) twv mpodtorypapmdy, xadde xou TOTOUE SESOUEWY Xt CUVIPTAOELS Yl
eowTepx Yenon. Avodutixd autd elvou:

TOnot dedopévey Ttou API.

e psthread_t ywa viua emnédouv yprotn. Xtov meprypagéa autd cuume-
pthdBope deixtn ot otolBa Tou VARXTOG, OEIXTN OTO TPONYOUUEVO X
OTO EMOUEVO VAUX OTNY 0Lpd, YWEO Yo va anoUnxeletar T0 TEPLBAA-
Aov Tou vAuaTog, évay axépato o omolog eExPedlEl TNV XATACTACY TOU
viuatog (exteholuevo, €toluo mpog extéleot), zombie) (o omolog (owg
umopoloe vo anoevyVel, apol To VAUL avEAoYa UE THY XATACTACY| TOU
Beloxeton %dn otV avtioTtoyn oupd -epdoov 6ha Paivouy xahdc), deixty
OTY CLVAPTNOT TOU eXTEAELTOL XaTd TNV ExxivnoTn Tou vAuaTog, deixtn
ot oplopata authg, Selxtn 6To VANA oL €YEL XdVEL join GTO VAU ou-
6 (edv éyer oluPer xdm tétoo) (€Zumnpetel otV adAnAeniSpoon Twy
psthread_exit(), psthread_join()) xat lock mou ouyypoviler Tic adhayéc
ota Tedlor Tou mepypapéa xat Tou TdA eEuTneeTel TNV aAANAETIdpaoT TwWY
psthread_exit(), psthread_join(), apot e€oogahilet 61t 1 psthread_join()
O Vo eheudepwoetl TNy TepLoy Y UVAUNS TOU AVTIGTOLYEL OTOV TEPLY pUPEN
Tou Viuatog mipty 1 psthread_exit() yia to avtiotoyo viua Sev ohoxhrr
ewoeL TNV eExTéAEST TNG, x4t Tou Vo Tpoxahodoe TEoBARuATA.
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e psthread_lock_t yio yetafBAnty cuyypoviopol. Xenotwonowjinxe to Test
and Test and Set Lock, volatile yix Adyoug opdotntag xou padded yia
Aoyoug ernidoorg.

e psthread_barrier_t yio @pdypa. Xpnotwonotfdnxe 1o Sense Reversing
Centralized Incremental Barrier, volatile xot padded ywx toug (Sroug
Aoyouc.

Yuvoptroelg tou APL

e int psthread_init(int kernel_threads) yioa v apywonoinon twv cow-
TeEPIX®Y Souwv NS PAodhung xar yioo T dnuoveyio Tou {ntoluevou
aprduol ynudtwy emtnédou muphva (18eatdy enelepyaotay). To vhpota
emmédou muphvar dnuwovpyHinxay pe Ti¢ xAfoel mou opilel To mEdTUTO
POSIX threads yix Aéyoug petagepotudtniog, av o VAomotinxe do-
WO TIXG xou 1) dnwovpyia Toug pe TN Bordela TG xAHoNS CUCTAUATOS
thr_create() tou Solaris. Xtar viuata autd SéOnxay oe xdie nepintwon ot
*xATIAANAES 1OLOTNTES, WoTE va efvar bound (scheduled on a system-wide
basis). Anuovpyolue eniong éva unotuTddeg Viua emnédou yphotn,
avtioToryo tou HO1 extelolUEVOL xWOLXA, To omofo yenoluonoteiton po-
VO Yl 10 Tp@TO context-switch xou dev Tomoldeteitar oe xdmotar ovpd.
Axbua dnuiovpyolue depyo viua yia Tov tdeatéd eneéepyacty) 0 mdAL Tou
TOV anacyolel 6Tay dev uTdpy oLy YPACYX VARXTX ETLTESOL YEHOTN TROG
exTéAEOT).

e int psthread_create(psthread_t ** thread_desc, void (start_routine)(void
*), void *arg, int queue) yio T Snuoupyio evoc vipatog emtmédou ypRo

e void psthread_exit(void) yw tov teppationd tne extéheons evog viua-
T0G EMNESOU YPNOTY, Ywplc Ouws TNV anehevlépwaon TwY avtioTolywy
EOWTEPIXMDY SOUWV.

e int psthread_join(psthread_t *thread_desc) yia tnv avactolf; Tne exté-
Aeong evoc viuatog emmESOL YeNoTn ¢ OTOU TepUATioEL xdmolo ko
OUYXEXPUEVO, OTOTE Xl AMEAELVEQWVOVTAL Ol AVTIOTOLYEC ECWTEPIXES
dopég tou tepuatioavtog.

e void psthread_yield(void) Yyt Ty mapaydenon tou enelepyaoty| and éva
viua otn Bifhiodxn, 1 onola avahoufdver TNV eXTEAECT GAAOU V-
t0¢. H extéheon tou mopayweroavtog cuveyileton apydtepa and To
onueio mou otoudtnoe. Ilpoxewévou va anogeuydel n tepinTtwon depyol
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enelepyaoTég va Eextyioouy Ty exTEREDY) VUXTOG Tou xahel TV psth-
read_yield() mptv n extéheon authc ohoxhnpwiel Yo npémer va Angiel
e mpdvota exxaddpiong tou mepBdihovtog oty MD_LONGJMP()
1 1 _ps_schedule() vo extekeiton we Eeywplotéd viua Tou Yo Sracporile
TO CUY)YPOVIOUO AUTO.

e psthread_t psthread_self(void) yia tny ebpeon tou neprypapéa Tou Viua-
TOG TOU TNV XAAEl.

e int psthread_lock_init(psthread_lock_t *lock_var) yio tnv apyixomnoinon
UETUPBANTAC CUYYEOVIOUOU.

e int psthread_get_lock(psthread_lock_t *lock_var) yw ) Ajdm g xu-
protnrac petaAntic ouyyeoviopol. o v anoguyr adteEddwy (urog
xou Ta ViAo efvan un TEOEXTOTIOTIXE) 1) EVEQYOS ovaUovY €YEl avTi-
xotaotoel and dueorn anekevdépwon Tou enelepyaoty| uéow Tng psth-
read_yield().

e int psthread_release_lock(psthread_lock_t *lock_var) yio tnv aneheudé-
ewao UETUBANTAC OLYYEOVIOUOV.

e int psthread_barrier_init(psthread barrier t *barrier, int thread_count)
YLt TNV 0pyXoToiNoT QEAYHATOC.

e int psthread_barrier_wait(psthread_barrier_t *barrier) yio v extéheon
pedyuatos. Ouolwg ypnoyomoteiton ToOATIXT dueong aneAev¥épwaong Tou
enelepyaoT.

TOmoL BEdOUEVLY TIoL ECWTEPIXN XPNOT-

e int NUM_OF_VPs yia tov aptduéd tov deatdy enelepyaotdy (Vudtmy
emnédou muphva) mou Yo yenotponomdoly, 6mwe Tov opilel N xhhon g
psthread_init ().

e ps_queue_t Yyt 0VEES, VAOTIOIMUEVES WG XUXAIXES BITAS- Stacuvdedeuéveg
Moteg, mpootateuduevee and lock.

e ps_queue_t ready_queue Yo TV 0Upd TwV VIUATOY ETLTESOU YEHOTN TOU
elvon €Towa mpog extéheor). Xpnowomotfinxe plor xadoAixy| ovgd.

e ps_queue_t zombie_queue Yyl TNV 0UPE TWV YNUATWY ETMESOU YEHOTN
ToU €YOLY TEQUATIOEL o TEQIUEVOLY Vo Toug oLPEl join and xdmoto
Ao vAuaL.



e ps_stack_t yto tn oto{a evde viuartog emnédou ypriot (napeydtay étor-
un). To yéyedoc xdde oroifac tédnxe oo 16kB.

e psthread_t _ps_kIt{]NUM_OF_VPs]| yto tnv anodfixevon tou viuartog emt-
Tédou muprivar yia xdie 1deatéd enelepyaoty|. Xpnowomoleiton yio Tod-
detypo and v _ps_schedule() xou v psthread_self().

o psthread_t *_ps_idle_thread[NUM_OF_VPs]| yia va Seiyver to depyo vi-
wot emmédou yenoty yia xdie 18eatd enclepyaot|. Xenotuonoteltar yia
nopdderypa ond v _ps_schedule() xar v psthread_self().

e psthread_t *_ps_active_thread[NUM_OF_VPs] yia va Seiyver 10 xdie
oTyUr| evepyd viua emimédou yproty yia xdie Weatd encéepyaoth. Xen-
otponoteiton yro Topdderyua ond Ty _ps_schedule() xou tnv psthread_self().

e volatile long int _ps_acttthr_counter yia va armodnxedeton o cuvoAixdg
aptduoC TV EXACTOTE EVEQRYWY YNUATWY ETITESOU YeNoTN. ANADVETH WS
volatile, a@ol aAA&lel and TOAAG VApATO GE SLopopeTn00g ENECEQYATTES.
Xpnowornoteitow yioe v Slamotwie! 1 0AoXAAEWOT XU 0 TEQUATIOUOS TNS

eqopuoyhc, and tnv _ps_idle().

e psthread_lock_t _mutex_counter yio Tnv TpocTaG{0 TOL TAPATAVE UETEN-

™.

YUVOETAHOELS Yo ECWTERIXY XPNOT-

e void _ps_run(void) yta tnv extéheon g ouvdptnong exxiviong evég vi-
worog emnédou ypriotn ue ta oplopartd g, agol n MD_INIT_CONTEXT()
déyetar we dptopa ouvdptnon exxiviorne ywelc oplopata (ondte xat g
Toupvdue v _nc_puv(otd).

e int _ps_find_vpnum(void) yio tnv edpeon tou Weatol enclepyaoth otov
omolo exTEAOVUACTE, oTOtYElD amapaiTnTO VLXK TNV EVPECT) TOL AV TIGTOLYOU
evepyol 1| depyou VAUATOG.

e void _ps_idle(void) yw v anacybéinon tou enelepyaoty| 660 dev undp-
YEL Yeriown epyacta xar 1 epapuoyt| dev €yel TEpUaTIOEL.

e void _ps_schedule(void) yia ) ypovodpoporéynon, ) petdPBact tou ene-
Eepyaoth amod éva viua emimédou yeroTn o dhho.



void *_ps_vp_init(void *vpnumber) yia v apyixonoinorn twv 1deatdy
enelepyaotav. IlepthouBdver Eavd 0 druiovpyio utoTuT®doug viuaTog
emmédou YeHoTy, avtioTtolyo Tou NO1 EXTEAOUUEVOU X®OIXd, TO OTolo
yenowonoteiton Yévo yio To Tp@To context-switch xou dev tomodetelton
o€ xdmota oued xou TN Snulovpyia depyou vAuaTog.

_-inline__ char test_and_set (volatile char *mem) ywx éAeyyo xar avdde-
on Thc oe YeToAnT atouxd (vhonotnuévn oe assembly) (mapeydtay
étoun).

_inline__ int fetch_and_add (volatile long *mem, long val) v éleyyo
xou mpoodeot Tuhc ot YetoBAnTh atouxd (VAomotnuévn oe assembly)
(mopeybTay €towun).

MD_SETJMP (env) odZet to context evoc viuatog (nepiBdiiov, dnhadn
TIES XATUYWENTOV) XAl YeNotuoToteltan yio Tn petdBaon tou enelepyo-
oth and éva viua oe dAho (context-switch) (mapeydtav €towun).

MD_LONGJMP(env) anoxahotd to context evéc vAuoatog xat eniong
yenowomoteiton yioo 1 petdBoor Tou enelepyaoty and Eva viuo oe dAho
(context-switch) (rnapeydray étowun).

MD_INIT_.CONTEXT(_thread, _sp, -main) opytxonotel 1o context (tt-
uéc instruction pointer, stack pointer) evéc viuatog mou da yenotuonotn-
Vel yia ) yetdPaon tou enelepyaoth and éva viua oe dhho (context-
switch) (nopeydrav €toun).

ps_stack_t *_ps_stack_new(void) yia tn déopeuon xou apytxomoinon wog
véag oToifag.

void _ps_lock_init(psthread_lock_t *thr_ttas_lock_ptr) yi tnv opyixo-
To{NoY ECWTEPLXNG UETABANTAS CUYYPOVIOUOU.

void _ps_lock(psthread_lock_t *thr_ttas_lock_ptr) ) Mdn tne xvptdtr-
TAS EOWTEPXAC UETUPBANTAS oLy ypoviouol. XenolloToLelTaL EVERYHS ovot-
wovy (Sradoyixéc e€etdoelc - (polling).

void _ps_unlock(psthread_lock_t *thr_ttas_lock_ptr) yia v aneheuvdé-
EWOT ECWTEPIXNE UETUBANTAC CLUYYEOVIOUOU.

void _ps_barrier_init(psthread barrier_t *thr_incr_barrier, int processors)
YLoL TNV 0pYX0TOINCT EGWTERXOU PEAYUATOS.



e void _ps_barrier(psthread_barrier_t *thr_incr_barrier) yioa v extéhe-
o1 E0WTEPIXOL Ppdyuatos. Ouolwe ypnowomoleiton ToATxy| Sladoynwy
e€eTdoEWY - EVERYOU AVOUOVHC.

e void _ps_queue_init(ps_queue_t *q) yia Vv apytxomoinon ovpdc.

e void _ps_queue_insert(ps_queue_t *q, psthread_t *t) yia v elcaywy?
oToLyelou oTNV x0pLYY| OLEAS.

e void _ps_queue_append(ps_queue_t *q, psthread_t *t) yio v elooywy?
oTotyelov 610 TEAOC 0LEJC.

e psthread_t * _ps_queue_removefirst(ps_queue_t *q) yia ) M otoryei-
0V ATO TNV XOPUYT| OUPALC.

e psthread_t * _ps_queue_remove(ps_queue_t *q, psthread_t *t) ywx v
eCaywyn ouyxexpévou ototyeiouv (aveldptnta and tn Véorn tou) and
ougd.

Xpnowonowwvtag v ar 1s (avtioTotyn twy ar r xou ranlib) Snuovpyhcoue
) otatt| Bihodixn yedvou extéleorg libsync.a. Ilpoxewévou va yenotuo-
Tordoly ot UTNEEGIEC TOL TPOCPEPEL ATO GAA TEOYEAUUATA OTULOVEYHOUUE o
10 avtiototyo header file (libpsthreads.h).

YAomoinom TOALVRATIXDY TEOY POULUATLV.

TAoroinon Bondntixdy npoypopudtewy eAéyyouv. Ilpoxewévou va
ehEyyoupe N cwoth Aettoupyia g PifAotxng avantiocoue xatd T Sidpxeta
NG uhoToinong Uixpd TEOYPAUUATA TOL YENOILOTOLCAY To AvTicTOLYa TUY-
pota TN PBAodRxng. Yta tpoyeduuaTa auTd CUUTERLANUBAVAUE XAACELS Yo
TI¢ VEeg ouvapThoelg tng PiAlodxng mou uhonotoboaue. SuunepthauSdvouue
TIC TEAXEC HOPPES TV BU0 Bactxwy TPoYpouudTeY EAEYYOU.

To testqueue xohel Ti¢ eowTepixéc cuvapThoels TNE BiAlodixne mou €youy
va xdvouv Ue T Stoyelplon ovp@y xor ahAdler €TOL GUVEYWS T1 HOPPY| AS
ovpdc. TlepthopPdver cuvdptnom exTOTWOTNE TWY TEPLEYOUEVWY OURAS TOU OGS
ETTEENEL Vo SOOUE AV Ol AAAXYEC TIOU ETEPEQAY OL XAV|OEIC TWV CUVORTACEWY
g BiBhiodixng oty ovpd Aty GvTwe ol emuunTéc.

To testlib xaket Tic ouvapthoel Tou APT tng Bifhiodvxng xou faocinés ecw-
Tepéc ouvapTHoELS, 6mwe 1 _ps_find_vpnum(). To npdypouua apyxonotel
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BiBhotxr), dnuovpyel vAuata emimédou yeRoTr o omola autonpoodiopilovTal,
auédvouy éva uetenTy| xou Pyaivouy xon xatémy Tor xdvel join. O €heyyog Tou
METENTY] XU 1) EXTUTWOY UNVUUAT®WY UAS ETLTEETOUY Vo B0UUE oy OAot T V-
poto exTEAEoTXAY OwoTd. Apyixd doxwdoaue T PiBhodxn o Evay 1deatd
eneEQYAOTH XU OTN CUVEYELX OE TEploo6TEpoLS. Ilpoxeipévou xau o Weatodg
enelepyooth 0 va umopel va extelel viuata emmédou yprotr, xohel tnv psth-
read_yield() # tnv psthread_join() uetd v apywonoinon g BBhodfxng xou
) dnuovpylor yNudTwy emnédou YeRoTn Yia vo UTEL 6T0 Pedyo AmOCTACTS
ynudtwy and T ready-queue.

TAonoinon epapproync mOANATAACIAOROU TUvdxwy. Ilpoxewévou
vo eAEYEOLUE TNV AmoBoTIXOTNTA X TN AetTovpyxoTNTa TG Brhiodixng uho-
notolue eapuoyy| (matmul.c) tolamhactacpol (UTOAOYIGUOD TOU ECWTERXOU
Ywopévou) 800 Tvdxwv apriu®y xvnthc utodiacTtodic SimAhc axpifetac, ue-
yédoug 2048x2048, apyixonotnuévoug pe tuyadoug aprduols. To mpdypouua
déyeTar e €lcodo Tov apriud TwV IBEATWY EMEEEQYATTWY XAl TWV apIiud VNud-
TV EMTESOU YENOTN XA TNV EVIOAT) Vo EXTEAECEL 1) G)(t TOV TOAMATAAGLACUO o
oetptoxd xou var enaAndedoet 1o napdAAnio anotéreoua (ovuntwon oe 3 dexadt-
%8 Ynoia). Xenotwonotolue tov (8o alybpriuo ToAAATAACLUOUOD TVAXWY Yl
TOV TUPdAANAO XL GEPLIXG TOAATAAGIAGUG, 0 0TOI0G YPNCUOTOLVTNG TNV
TOTUXOTNTA OTY) WvAUY emtpénel auEnuévn enidoor. Xtny Tepintwaot Tou TopdA-
Anhou moAlamhactacuol xdide viua emmédou yeRoTtn avakauSdvel vor utohoyi-
o€l £vor TUAUA Tou Tivaxa-anoteAéouatog. Ot ueTphoels ypdvou tepthou3dvouy
OTNV TEPINTWOY TOU TUPIAANAOL TOAAATAAGIACUOU TO YEOVO apYLXOToMoNg
¢ Piphodhxng, o YeOVo EXTENEOTE TWV YNUATWY XOL TO YEOVO TEQUATIONOU
xat ATEAELVEQWONG TWV SOUWY TOUG.

Makefile, oplopata ypouwns eviohwy. Ilpoxewévou va aniomolicouue
) Sdixacio dnutovpylac tne PrAlodAxng xon TV EQUEUOY®Y XAl VO oTo-
pedyouuE doxoTeS UETAYAWTTIOE Tyaiou x@dtxa Tou dev €yel TpomonotnUel
yenotuonotooue tn make xou ypdoye 1o xardiinio Makefile. Exel gaivovran
xou ot TopduETPOoL Tou TEpdoaue oTo petayAwtTioth (gee): -DREENTRANT
-D__SMP__ (yi to threading) -O6 (yto tn yéyrotn Bektiotonoinor, Hote va
UELDOOVYE TO Ypdvo extéreanc) xou mpoatpeTixd -Wall yior var BAémoupe 6Aec Tic
npoetdonoioelg xou 610 ouvdétn (gec): -L$(LIB_.PATH) (v tov evtomoud
e BPhodAxne mou vhomooope) -Ipthread (yia oOvdeon pe ™ BiBhodxn
POSIX ynudtwyv) -Ipsthreads (yio o0veon e tn BiBhiodrxn vnudtwy mou vho-
Tojoope) Yo T dnutovpyio Twv eQapuoy®y. AvticTolya xaTd T UETUYAMT-
Tio ™G PPAodnng tepvde T axOAOUVES TUPUUETPOUS GTO UETAYAWTTIOTH:
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-mcpu=ultrasparc -O6 xou npoorpetixd tn -Wall. Eivouw gavepd 611 mpénet va
dnhwooupe Tov enelepyaoTy) Tou omofou Try assembly yprotuonoloLUE OTIG
OLYOPTACELS UAOTIOMNOTG TV ATOUXWY TEAEEMY.

Metprioeig. O petprioelg -6mwg xou 1 UAoTolnon- Tpayuatorotfinxay ot
OUUUETEXO TONVETEEERYUOTIXG GUOTNUA XOovG UvAUNG uE 4 enelepyaoTég Ul-
traSparcll @ 400MHz xou Aettoupyixd obotnua Solaris 7 (galois.ceid.upatras.gr).
Avotuyde 1o oboTnua YenotomolodvTay xot and dAloug yerotes (2) xatd
didpxeta Twv yetprioewy. Ilpoonatvcoye duwe vo exTEAOUUE TIC UETPYOEIS OE
YPOVIXES OTIYHES TIOU O POPTOS TOU CUGTAUATOS -OTws SiveTon amd Tnv uptime-
frav youniég, ((0.5). Iewpopoatiotixaue ye tov aprdud twv eatody enedep-
YAOTWY Yl Vo UTOAOY{GOUUE T1) Ye0oVOPBEATIWOT) Tou EMTUYYAVETOL XAt UE TOV
aptiud Ty ynudtwy emttédou yeioTn yia va utoloyicouue Tn BeAtiotonoinon
Tou yebvou extéleonc. (Aivovtog ps-L xotd ) Sidpxeta Tou ypdvou exTéAEONS
eldaue To VAUXTA TTOL SNULOLEYCUUE XAl TX ETLTAEOY VAULATA EAEY Y OU TOU XAUTA-
oxevdlet autépata 1) BN VNUATOY YeOVOU EXTEAECTC TOU AELITOLEYLXOU
ovoThuartog xou to onofor dev madpvouy enelepyaoTind Ypovo.) Axoloudoly ol
UETEHOELS UTO T1) HOPYT] TILVAXMY X0 Sy poUUAT®Y XAl OYONACUOS - Epunveia
TWY AMOTEAECUATWV:



Xpobvog extéleonsg Yo peTHPBANTO oprdud ewxovixwy enefepyo-
oTOV. LNV Tepintwon auth UeTodAhoue Tov apriud TV EXOVIXWY ETE-
Eepyaotay and 1 €wg Tov apriud Ty guotxey eneéepyaotwy. Oplooue Tov
aptdud TV vudtey emtnédou yeNotn (oo ue Tov apriud Twv vudtwy enttédou
nupfva (18eatdy enelepyaotwy). Metpriooue t0 Yp6vo TopdAAnhng extéleore.

NumO fV Ps(= klts = ults) | ExecutionTime(sec)
1 951.49
2 482.22
4 249.22

Execution Times
1000 T I

I I
’ExecTimeVarKLT ——

900
800
700 -
Time (se8)0 +
500
400
300

200 | | | | |
1 1.5 2 2.5 3 3.5 4

Number of Virtual Processors
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XpovoBeltinon yia ReToaBANTO apdd EX0OVIXGY ENEEERYACTMY.
Opolwg pe v napandvew nepintwon YeTUBIAoUE TOV apilud TV EIXOVIXWY
EMECEQYAOTAOV XU UETPWVTAS YPOVOUS TUPHAANANG XU OEIQLAXTC EXTENEOTG
unohoyloaye Tt ypovoPehtiwon (speedup) yia xdde nepintwon.

NumO fV Ps(= klts = ults) | SeqTime(sec) | ParTime(sec) | Speedup
1 951.13 951.49 0.999
2 952.86 482.22 1.976
4 1047.78 249.22 4.204
Speedups
4.5 | 1
’SpeedUpVarK]LT’ e
4
3.5 i
3 —
Speedup.5 _
2 —
1.5 .
1 —
0.5 1 1 1 1 1
1 1.5 2 2.5 3 3.5 4

Number of Virtual Processors
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Xpbvog extéleons Yid oTAVEPO ApLIO EIXOVIXWY EMEZERYACTHOV
(4) xou petafAntd aprdpd ynudtwy eminédou yehotn. Xtny mepintw-
o auth petoPdhhaue Tov apriud Ty vudtwy emmédou yeRotr, StatnpmvTog
otodepd Tov apLiud TwV IBEATWY ETEEEPYATTWY (60 PE TOV aptiud TWV PUOLXWY
enelepyaot@y (4). Zexwviooue and té6oo viuata 6oo xat 0 Badude TopoAAn-
Mool (4) o npoonadfioaye va idooupe ot ypfion evog VAUATOS Yiot TOV
uTohoyloud Tou xdie oTotyelou Tou Tivaxa arotehéopatog. Puoixd neploplouol
oTN WVHUN Tou cucTAUATOS de wag enétpeday TeAxd TN Snuovpyla 2048x2048
ynudtwy emnédou yerotn (yo Ty axpifela o emitpentde aprdude fToy wxps-
Tepo¢ Twy 100000). Katapépaue mdvtwe va gpddcoupe oe évay txavomomtixé
aptdud xar yetproaue ot xdde TEPIMTWOT TO YEOVO TAPdAANANG EXTENEOT.

NumO fUser — LevelThreads | ExecutionTime(sec)
sequential 1047.78
4 247.60

8 247.60

16 190.77

32 191.64

64 189.98

128 190.74

256 194.08

512 203.23

1024 220.92

2048 253.86

4096 256.64

8192 258.49
16384 263.39
32768 269.48
65536 285.57
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Execution Times
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Yuvpnepaopata. Iopatnpolue 6Tt 0 ypdvog exTEAEOTC PELDOVETHL GYESOV
Yoouwxd xodde auidveton o aprdudc Twy ety enelepyaot@y. Autd eivo
avoeVOUEVO, wog xat xdde enelepyaothc unopel vo utoloyilel avedptnta
€va TUuo Tou Tivoxa anoteréopatos. Auth 1 EAAEW)n avdyxng ouyyeoviouo
e€nyel xou TIg xUAEC YPOVOPBEATIOOEIS Tou emTLYYdvovTat. O yedvog oelpla-
xNG EXTEAEOTG TOEATNPEOVUE OTL UETOPBAAAETOL -aV X0 EALYLOTU- OTIC EXTEAECELS
TOU TPOYEAUUATOG UE aptdud Weatwy enelepyaoT@y YeyaAlTeEpo Tou 1, mio-
v péoa ota mhadota g metpapatixg axpiBelag. ‘Etot xou n umepypaumny)
YeovoPeATinor mou tapatneolue Yo 4 deatols enelepyacTtés mavd va elvou
Tuyaio, av xou dev amoxheleTon Vo OQEfAETO OE EXPETAAAELCT TNG TOTUXOTNTOG
NG UVAUNG 1) OE BEATIOTOTOACELS TOU UETAYAWTTIOTH. LYETIXE UE TO UETO-
BANTO apriud ynudTtwy emESOL YEHOTN OTNY TERITTWOT TOU YENOLULOTOOVUE
deatols eMeepYAoTEG GGOUC XA PUOLXOUE, UTOPOVUE VO THPATNEHCOUUE OTL
wéyet évayv apriud vnudtwy emtnédou ypfiotn (64) éyouvue peiwon tou ypdvou
EXTEAEOTC, WIS O EXUETAAAEVOUACTE TO AEMTA XATOUUEQLOUEVO TORUAANALOUS
¢ epapuoyrc. Katomy 1o x6c10¢ Sayelpiong tou peydhou aprdpod ynudtwy
emnédou yeRotn (av xo wixpdTeERo amd autd Tne dtoyeiptone VUdTey emmédou
Tuphiva) audver To ypdvo extéleone. H Omapdn tou ehayiotou awtod gaiveto
xahOTEPa YenowoTolwvTag hoyoptduxd optldvtio dova. Ye xdde mepintw-
OT) ONUEUDVOLUE T1) UEYEAT yeovixr Sidpxela TnE TEdEng Tou TOAATAACIAGUOV
UEYGAWY Tvdxwy (1Blaitepa OElptoxd) TOU -ary X0 OmoEAiTNTY TEOXEWEVOL VoL
€YOUUE EPPAVY| ATOTEAEOUATA- OEV EMETPETE Yl TEAXTX00G AGYOUS PEYSAO
apriud TEpOUATIXWY ETAVOAPE®Y Tou oTaTioTixd Vo exTOTLE TNV TUYUOTN-
o 1) TNV avaxpiBela TwY TELQUUATIXWY PETRTICEWY.

Yuvnupéva. Emouvdntetoar o mnyaiog xwdag oe woppn xewévou. Eniorng
o€ SLoXETTA EMOLVATTOVTAL TO TORGY XEUEVO GE NAexTEOVIXT Hop®T, oL £€od0L
Am6 TG EXTEAECES TWV TEOYRUUUATLY xat ol avtioToryeg Uetprioel, To Make-
file, xaddc xar Ghot ot myyaior xddxeC xou Tar avtioToyyo exTEAéTA (Xou M

Biphodxun).
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