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MapdAAnAn Emegepyaaia

216X0¢ TOU TIPWTOU OKEAOUG TOU PaBAUaTOG €ival n ekuaBNON Kal €E0IKEIWGN TOU PETATITUXIOKOU @OITNTA We YAwooes, BIBAIOBAKES kal
TEXVIKEG TTAPAAANAOU TTPOYPAUMATICUOU O GUOTANATA BACITUEVA O€ ETEPOYEVEIG TIOAUTTUPNVOUG ETTEEEPYATTEG.

To udBnua odivel Eppaon o véeg ueBGdoUg TTapdAAnAou TTpOYPAUATICHOU TTOU atmogkoTrolv aTn BeATiwon Tng ETidoaNg TOU CUGTAKATOC,
kabwg Kkai atn PeATiwan TG TAPAYWYIKATNTAG TOU TTPOYPAPMATIOTH, €0TIAOVTAG OTA XOPAKTNPIOTIKA TG opydvwaong TOAUTIUpVWY
ETECEPYAOTWY E ETEPOYEVEIG TTUPriveg TToU guvepyalovtal aAAd Slagépouv oucIacTIKG OO Ta QVTIOTOIXA XAPAKTPIOTIKG GUUBATIKWY
TIOAUTTUPNVWY ETTECEPYOTTWY |E OOIOYEVEIG TTUPTVEG.

O1 petamTuylakoi @oItnTéG ekmaudetoval atn dIAKPIoN WETAEU agipiakwy Kal TTapdAAnAwy dlEpyadiiv Kal Karavoolv TIG €VVOIEG TOU
KATOPEPITUOU Kal OPOUOAGYNaNG epyaciwv PeTall OUOIOYEVWV KOl ETEPOYEVWV TTUPHAVWY, TNG UTTOKPUTITOUEVNG Kal pnTAG ETTIKOIVWVIAG
peTatl Tuprvwy, TG TOTTIKATNTAG TG TPOORaCNg oTa dedopéva, KaBwg Kal Tou GuyXPOVIOUOU TwV EPYATIWY TTOAUTTUPNVWY ETTECEPYATTWY
NG KevipikAG povadag emegepyaaiag (CPUs) kar auTwv Twy TEPOYEVWY TTUPAVWV Twv Hovadwy eTetepyaaiag ypagikwv (GPUS).

Mépav amd v €MOKOTINON Twv GUYXPOVWY TIOAUTTUPNVWY APXITEKTOVIKWY KAl KATNYOPIOTIoinat) Toug e BACN TNV OPXITEKTOVIKK Kal
OMOIOYEVEID TWV TIUPAVWY, TNV IEpApXia UVARNG Kal TOUG UnxaviopoUg ETIKOIVWVIAG Kal GuyxpoviopoU Trou Slabétouv, To pabnua eoTiade!
0TN PEAETN KAl EQAPUOYH MOVTEAWV TTPOYPaUATIOUOU Yia ETEPOYEVEIG apyITEKTOVIKEG (CUDA). O1 PETATITUXIOKOI QOITNTEG ECOIKEILIVOVTAI OTN
xpnon g y\woaag «CUDA Cx kai avamtiagoouv KwdIKeG TTapaAAnAou TpoypappaTiopoU We Tautdxpovn EKTEAEDN TNG EpYATiag auTwy amd
TroAatAolg TTuprveg povadwy emegepyaaiag ypagikwy (GPUs). Tia 10 ko6 autd 01 PETATITUXIOKOI QOITNTEG ECOIKEIWVOVTAl ETTIONG OTN
ouvepyia kevipikwv povadwy emetepyaaiag (CPUs) kai povadwv emetepyaciag ypagikwv (GPUs) kai Tov €éAeyxo pe avamTuén Kwdika
«CUDA C» Tng kaTavopng pvAung kai diakivnong dedopévwy petagy CPU kai GPU.

Me v emiTuxi ohokAfjpwan Tou pabrpaTog ol PETATITUXIaKOI PoITnTéG Ba ival ae Béan va:

diakpivouv digpyaaieg TTou UTTopoUv va ekteAeaToUv TapdAAnAa amd Tig oeipiakég Slepyaaieg.

katavépouv pviun o CPUs kai GPUs.

peta@épouv dedopéva amé ta CPUs ata GPUs kai avtioTpoga.

avarriagouv kwdika CUDA C yia Ta Traparmdavw.

umroAoyifouv Tov BEATIOTO duvaTd apiBud TTUpAVWY, VHATWY Kal wneidwy yia Ty ekTéAean piag TapaAAnAng epyaaiag.

avamriaoouv Kernels - kwdikeg ae CUDA C yia Tnv ektéAean Tng TapdAAnAng epyaaciag amoé tou Tupriveg Tou GPU.

ameAeUBepwVOULV TIG DETUEUPEVES UVAUEG HETA TO TEAOG TG TTAPAAANANG epyaaiag.

ekueTaMeovTal TO GUVOAO Twv SUVATOTATWY TTOU TIAPEXOVTAI ATTO UTIEPUTIOAOYITIKEG DIATAEEIC.

agiomololv v xprian mvakwy aTn axediacn TapdAAnAwy aAyopiBuwv TexVIKOU TTPOYPAPHATIONOU.

evappoviaTolv We Tn oUyxpovn Wetdfaon Tng @IAoco@iag Twv UTTOAOYIOTWY a6 Tnv €AAXIGTOTIONGN TOU XPOVOU EKTEAEONG Midg
diepyaaiag amo éva mupnva (latency) otnv ektéAean ToAAaTmAWY Tautdxpovwy Siepyaaiwv amé ToAAamAolg Tupnveg (throughput).
YtmoAoyioTikd MAéypata

216X0G auTOU TOU OKEAOUG TOU MaBAUATOG Eival 1) EGOIKEIWAN TWV QOITNTWVY HE TIG TEXVOAOYIEG TWV UTTOAOYIOTIKWY TTAEYMATWY EEKIVWVTAG aTTO
TIG piCeg Toug, Ta TapdAnAa Kal katavepnuéva OUGTAWATA, Kol ouveyifoviag pe Ta guoTamika piag utodopng Grid Computing, Tal
uTroAoyI0TIKG ouaTApaTa diayeipiang eopTiou kaBuwg Kal pia AETIToPEPR TIEPIYPARH Twv SIaSIKATIWY, TwV OTIoIWV 0 XPAATNG UTIOAOYIOTIKWY
mAeypdrwy kavel xpon. Me v emituxfi ohokAfipwan autol Tou padruarog, o amoudaaTrg Ba eivar ae Béon va:

1. Aiakpivel eTagl Twv SI0QOPETIKWY TEXVOAOYIWV UTTOAOYIOTIKWY TTAEYMATWY TToU avarmriooovTal Kal utroaTnpifovtal amd epeuvnTiké Kai
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avaTTuglakd mpoypdyupaTa dIEBVWG.

2. AmrogagnviCer évvoleg ayeTIkEG WE Ta uTrohoyioTikG TAéypara, 6mwg Wnoeiakd MaoTomoinTikd Kai TAnpe¢ouaia, Eikovikoi Opyavigpoi,
KoupBor Ymohoyiopwy kar AoBrkeuang.

3. Kavel xpAon utroAoyIoTIKwv TAEYpaTWY péaa amoé mepIBaiAov ypappng evioAwy (CLI).

4. YToBaMer amAég kal oUvBeTeS epyaaieg aTa uTohoyIaTIKG TTAéyuaTa yia diEKTTEpaiwan.

5. Zuvtaooel epyaaieg ae €10IKr YAOOa Kal Je aUyKekpIpévn dopn yia utroBoAr o utrohoyiaTika TTAEyuaTa.

6. YmopdAAel epyaaieg uéow kardAnAng @iAikAg diemagprc web kal va apakohouBei v eGEAIEH Toug kata v dIdipkeIa TNG EKTEAETTG TOUG.
e 7. Anuioupyei poEg Epyaciwy PECa aTmod KATATUNGN EQAPUOYWY KABWG KAl UETA-XPOVOTTPOYPAHOTIONO.

Fevikég IkavoTnTeg

Avagfitnan, avaiuon kai g0vBean dedopévy Kai TTANPOQOPIWY, HE TN XPAON KaI TWV aTTApaiTNTWY TEXVOAOYILV
Mpogapuoyr € VEES KATAOTATEIG

Ajyn amopaceEwv

Autévopn epyaaia

OpadikA epyaaia

2xed1aouoG Kal dlaxeipion épywv

AaKnaon KPITIKAG KAl QUTOKPITIKAG

Mpoaywyn TG AeUBEPNG, SNUIOUPYIKAG Kal ETTAYWYIKAG OKEWNG

3. MEPIEXOMENO MAGHMATOZ

MapaAAnAn Emregepyaaia
- Eioaywyn atov Etepoyeviy MapdAAnAo Mpoypappariopd, Popnrétra (Portability) kar Emexktagipdmra (Scalability) atov Etepoyevry
MapdAAnho MpoypappaTioud
- Emoxémmon g CUDA C,
a) Mapahnhioudg Aedopévwy (Data Parallelism) kar Nuara (Threads),
B) Karavoury pvAung kai diakivnan dedopévwy e GUVOPTATEIS DIETTAPHS TTPOYPAUMATIONOU Epapuoywy (application programming
interface-API)
- TohumOpnvor emeepyaaTés pe opoloyeveig Tupriveg, MoAumipnvol emeepyacTég We eTepoyeveic Tuprveg, Movadeg emegepyaaiag
YPOQIKWY
- MeBodoAoyia Maparinhou Mpoypaupatiopol Baaiapévou ae ruprveg (Kernel-based),
a) Ewviaiog kwdikag ToAatAwv dedopévwy (single program, multiple data - SPMD) MapaAnAou Mpoypappatiopol Baciopévou oe
Trupnveg (Kernel-based),
B) MoAudidoTamn Pubpion Tou Muprva,
Y) Eo@apuoyr) g ATAS MoAAamrhaciagud Mivakwy,
0) Xpovodpopohdynan Nnuarwv
- Movtého pvipng, TotmikéTnTa, Kai pvAiues CUDA
- Xpron Wneidwv (Tiling) yia E¢oikovounon ato Eipog Zwvng Tng MvAung (Memory Bandwidth),
a) TMapahAnAor AydpiBuor pe Wneideg,
B) Eoapuoyn MoAamAaciaopou Mivakwy pe xprion Yneidwy,
y) Zxediaon kwdika mruprva yia MoAAamAagiaouo Mivakwy pe xphon Ynoeidwy,
- Aiayeipion Zuvopiakwy Zuvenkwy, Alaxeipion Zuvopiakwy Zuvenkwv atn xpnon Wneidwv, Zxedioon kwdika TUpAva pE Xpron
Yn@idwv yia n diaxeipion Mivakwy Tuxaiwv d1I00TAoEWY
- Egraon Amédoang, EUpog {uvng duvapikig pvAaung Tuxaiog mpdoBaaong (DRAM bandwidth), Evotroinan pvAung (Memory Coalescing)
YmoAoyioTikd MAEypata
Mépog 1. Eicaywyri ata YohoyioTika MAéypara
o loTopikn avadpopr Tng eEEAING Twv TAPAANAWY Kal KaTaveunpéVwY UTTOAOYIOTIKWY GUGTNUATWY
o Avaropia piag utrohoyioTIKAG UTTOBOUAG TTAEYUATOG
0 E&ehioodpeveg Texvohoyieg TAéyuarog
0 EBvika & Eupwaika epeuvnrikd épya ag utroAoyIOTIKA TAEyaTa
o EMnvikA Ymrodopn MAéyuarog: HellasGrid
Mépog 2. ZToixeia piag YmohoyioTikig Ymodopng MAEyuarog
o Wneiakd MiotomoinTika aTnv XpARon YmoAoyloTikwv MAeypdrwv
Eikovikoi Opyavigpoi kai 0 pdAog Toug
Mepiypagn TG utrodouns o€ UAIKO kail AoyITHIKG
APXITEKTOVIKI| HIOG UTTODOMAS TIAEYHATOG
Aieragi Xphotn (User Interface)
MAnpeCouaio MaTomoinTikoU Kal atrAd TTapadeiyyaTa xpRong
YuoThuara Alayeipiong YmoAoyiaTikou GdpTou
AlayeipioTég YmoloyioTikwy & AtroBnkeuTikwv Mopwv
AladIKaaieg eKTEAETNG EPYOTIWV KaIl aTToBRKEUCNS TTANPOPOPIWV

© ©O oo oo oo
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Alayeipion E@appoywv
I\waooeg Mepiypagric Epyaciwy yia YmoAoyioTika MAEyuara
Kararunon Eeappoywy kal MeTa-xpovotrpoypaupartioudg
Yrmpeaieg loTou
0 loToBupeg YmohoyiaTikwy YTodouwy
Mépog 3. MpdaBaan atnv Ymodour Tou MAEyuatog
o Aiadikagia TpoéoBaong ae uToAoyiaTikG TAEypaTa
0 Ymodour) Aogaheiag MAEyparog (GSI)
0 Mnyaviopoi TapdAAnAng/uepikAg/uETaty Tpitwv peTapopds apyeiwv
0 [Mpwrékohho GridFTP
]
0

o O o o

Xpron Aieragng EvroAwv (CLI)
YmoBoAq kai EktéAcon Epyaaiwv dia@dpwy TUTIwV G€ UTTOAOYITTIKEG UTTODOEC.

4. AIAAKTIKEZ ki MAOHZIAKEZ MEOGOAOI - AZIOAOIHZH

Mpdowto pe TpdowTo BewpnTikA didackadia.

Epyacieg o€ pIKPEG OPAdES POITNTWV.

EpyaoTnpiakés aokAoeIg epappoywy €Tepoyevols TTaPAAANAOU TTPOYPAPMATIONOU OF
PIKPEG OUGBES POITNTLOV.

EpyaoTnpiakn ekmraideuon ag utroAoyioTéG Tou Ba @Epouv KatAAnAo AoyIGHIKG.
E¢doknan atnv €Bvikr uodoun HellasGrid.

TPOMNOZ NAPAAOZHZ

XpAian AoyIouIKOU TTAPOUGIATEWY DIAPAVEIWV.

Emkovwvia pe  Toug  @OIMNTEG  PEOW  NAEKTPOVIKAG  TTAQTQOPMAG  aoUyxpovng
TNAeKTTaidEUONG.

MNapdAnAn Emetepyaaia

- Xpnian Aoyiopikot CUDA C yia mv avamruén mapahAnAwv ahyopiBuwv.

XPHZH TEXNOAOTIQN MAHPO®OPIAZ KAI

EMIKOINONION | XpAan véwv TOAUTTUpNVWY ETTEEEPYOTTWV e eTEpOyeveic TTupAveg (GPUs).

YmohoyioTikd MAéyuara

- Xpron AoyIoHIKOU UTTOAOYIOTIKWV TTAEYUATWY.

Xpran kardAnAa diapop@uwuévng dimagng web yia utoBoAn-Slaxeipian epyaaiwy.

Apaatnpiérnra $éprog Epyaciag E§aurvou
AiaAéeig 52
(E)K]Tgvncn Aokfoswv Eg@apuoywv e Mikpég 18
PAOES
OPFANQEH AIAAZKANAZ Zuyypagr)  Atopikwv  Epyaoiwv  Opadikwv 36

Aoknoewv Epapuoywy kai E¢etdoeig
Atouikr) MeAétn 104
2UvoAo Mabnuarog 210

MapdAAnAn Emre§epyaaia (50% g guvohikrg BaduoAoyiag)

|. Fpamrm ek e§étaon (TE) (50%)

- EmiAuon mpopAnudtwv/utrohoyiopoi

- ZUYKPITIKA agloAGynan oToixeiwy Bewpiag

- Avarugn kar avaAuan rapdAAnou kwdika oe CUDA C

II. Aokipaaieg MoAAamArg Emidoyng (ME) (20%)

- Ao dokipaaicg ToMamAwv emAoywv (10% kai 10%, avtioToixa)

lIl. Epyaaieg Epappoywv (EE) (30%)

- Tpeig epyaaicg epappoywv (5%, 10% kai 15%, avriaToixa)

O BaBuog Tou pabAuarog (FE*0,5 + ME*0,2 + EE*0,3) pémel va gival TOUAGyIoTOV 5.
O BaBuog kabBevds amd Ta I, I, Nl mpémel va gival TouhdyioTov Tpia (3).
YmohoyioTikd MAéypara (50% Tng auvoAikng BaBuohoyiag)

|. Fpamrm Tehikn e§étaon (TE) (50%)

- Emrihuan rpoBAnuaTtwy

- Aokipaaia MoAamAig EmAoyrg, Epwoeig Z0viopng ATavinong.

II. Epyaotnpiaxn e¢étaon (EE) (25%)

- Epyaotnpiakég aoknoeig

1I. YroBAnBeioeg atopikég kal ouadikég epyaaies (25%)

- [pamTég avagopég yia epyaaieg TpakTikAg e§aoknang

O Babudg Tou pabruarog (FE*0,5 + EE*0,25+ AM*0,25) mpémel va eival TouAayIaTov 5.
Zuvohikr) BaBpohoyia = BaBudg o “MapdAAnAn Emetepyaaia” + Babudg ae “YmoloyioTikd
MAéyuara”

AZIOAOTHZH ®OITHTQN
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Ta kpitApia agloAdynong eival TpooBaaciya atoug GoItnTéG amd TNV NAEKTPOVIKA aeAida
TOU PaBAKPATOC KAl AVAKOIVIVOVTAI OTO TIPWTO PaBnua.
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