EONIKO METXOBIO ITOAYTEXNEIO
> XOAH HAEKTPOAOI'QN MHXANIKQN KAT MHXANIKQN YITOAOI'TEXTQN
TOMEAYX TEXNOAOI'TAY ITAHPO®OPIKHY KAI YIIOAOT'TXTQN
EPTAXTHPIO YIIOAOT'IXTIKQN XYXTHMATQN
www.cslab.ece.ntua.gr

Amopatikég Epyaoieg
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NEA! ZXZyedraopog kon YAonoinjon Tvotipatog yix Awayeipion ITopwv (Resource
Management) o€ Federated Clouds

H aApatwéng avamtuén tov cloud computing €xel kabiepamoel v vioBétnon twv cloud Aoewv yia TV
EKTEAEOT] TOAAQV HOVTEPVOV KOl KAIVOTOH®V EQPAPHOYDV OE 10¥XLUPG data centers, T OMOIX IPOGPEPOLY
TOLG TIOPOLG TOV (OTIWG LTIOAOYLOTIKT] 10XV, OMOBNKELTIKO XWPO, SIKTLOKEG LTINPETIEC) KATA amaitnon
(on-demand) otoug xprjoteg pEcm Tou povtédov Inftrastructure-as-a-Service (IaaS). H amoteAeopatikn
dayeiplon twv mopwv (resource management) OE TETOOL €160UG LMOOOUEG OCULVEICQPEPEL OTNV
e&ao@aAlon TG amattovpeVNG o0t Tag vinpeoiag (Quality-of-Service) kot v VYNANR StBeo1pOTNTA
TOV TMOPEYOHEVOV LTNPeotev. [a v avantuén ko Sxxeipion laaS vmodopwv €xouvv avamtuybet
dapopa cloud Aoyopkd (.., synnefo, Openastack, kAm.). Opwg, n vmapén public ko private clouds
TIOL TIPOCPEPOLV TIG LINPECIEG TOVG HE SIAPOPETIKO TPOTO KOl TOAITIKEG TIPOCBaong amanttovy v
QVATITLEN VE@V LTINPECIOV Yo TN dnpovpyia piag mAat@oppag mov Ba pmopel va mpoo@épetl cloud
services mpoepyopeVa anod SiapopeTikég cloud vmodopég pe evomompévo tpoémo. H avamtuén tétoiwv
epyoreiwv kot BifAobnkmv Ba emtpéPel otoug Xproteg va xovv mpoofaon oe cloud vnmpeoieg pécw
evog yevikov interface kon Ba ouvelo@épouvv ot SwaxAertovpyikotnta (interoperability) petadd
S1QopeTIKOV  TAATEOpHwV  dwaxeiplong cloud resources, evomolidvtag TG Sgopetikég cloud
texvoloyieg ko T cloud APIs. £1o mAaiolo TG oLyKeKpIHEVNG SIMAWUATIKIG epyaoiag Ba oxediaotel
Kot Ba avamtuyBel éva oo IOV B EMTPETEL TNV AMOTEAETPATIKT Slxxeipion Kol avaBeon mopwv
arno Sgopetikd laaS clouds avdloyo pe Tig avaykeg twv xpnotav. INa va emrtevyBel avto, Ba
HeAeTNBOLY TEXVIKEG TIOL YpnolpomolobvTal ya to authentication/authorization twv xpnotwv oe
KOTAVEUNHEVO CLOTHHOTO €VPEING KAIHOKOG, Yl TN OCUYKEVIPWOT Kol ene&epyacio monitoring
TANPOQOPInG, Yyl accounting, KAT. Ymdpyovoeg open-source vmnpecieg yw ) Sayeipion cloud
LTTOSOPAV Ba peEAETNBOLV Kol TIPOCUPHOCTOVY KATAAANAX OOTE VA HTTOPOVV VO EVOOHAT®OOVV GTO



ovotnpa oL Ba avarmtuyBel yi va vmoonpi&el TNV avTopaToNoNEVN TTPOoPacn Kol Xpnolponoinon
resources Kol services mov mopéyovtat ano cloud federations.

Iyxenka padnpata: Aertovpyikd Zuotpota
Emkowaovia: Naowx Aoikn, nasia@cslab.ece.ntua.gr , 210-7721530

NEA! Avaivon kot BeAtietonoinon g Enidoong Cloud EQappoyav oe
Awaporpadopeva IepiBarrovra pe Ipocappootikiy AvaBeon Iopov

Ot cloud vnodopég €xouvv NON vIOBeTNOel eLVpéwG amod piar TANBWPA HOVIEPVWV EPAPHOYADV, EVED
oLVEXDG XLEAVETAL O APLBPAG Kal Ta €16 TOV EQAPHOY®V TIOL XpNOlponolovy cloud cuoTHpAT Yo TNV
QMOSOTIKOTEPT EKTEAEOT] TOVG. XTA TTAQIO1 TNG CLYKEKPLHEVNG SIMADPATIKTG epyaciag, Ba peAetnBei n
OULUTIEPLPOPA AVTUTPOOWTEVTIKMV OIKOYEVEIQV oMo cloud e@appoyeg kot peTpompoypappota (..,
UTIOAOYIOTIKG  OMOITNTIKEG EQAPHOYEC, EPAPHOYEC TOL emesepyalovial pHeEYGAO OYKO OeSOpEV®V,
EQOPHOYEG Streaming,KATL.) Otav ektedovviat o€ cloud nepifairovia. [Saitepn éppaon Ba 60Bel otov
TPOOSOPIOHO NG aAAnAemidpaong mov Onpovpyeitol Adyw NG "ovvimapéng” Sle@OPETIKOV
EQUPHOYAV KOTK TO S1HOIPAGHOD KOGV MOpwV oTo data center Kot oTn HEAETN NG EMidpaong mov
éxel N ovvonapén avtn ot enidoon touvg. H avaAvon g ouvpmeplpopag Kot g enidoong twv
epappoyav o€ diaporpalopeva mepiBaArovia Ba Sie€axBel Aapfavoviag vOYM TNV ETEPOYEVELX TIOL
napovolalovv ot cloud epappoyEG WG TIPOG TIG KMALTIOELS TOVG Yl TOPOUG Kal Yo BeATIOTONOINOT TNG
amodoong Toug, TNV HeTay Toug aAAnAemidpaocn aAA& Kol TV emidpaon TG LMOKEIHEVNC
apXLTEKTOVIKNG Tov data center. Ta cvpnepdopata mov Ba mpokLYouvv Ba adlomonBolv yw v
AVATITUEN TEXVIKOV YlX TIPOCOKPHOOTIKY avaBeon MOpwV OTIG S1IAQOPEG EPAPHOYEC AVAAOYX HE TIG
QMAITNOEIG TOV XPNOTQOV, TN BeAtioTonoinomn g emiboong Twv EPAPHOYOV Kol TNV amodoTIKOTEPN
a&lonoinomn v S1BEéoI®Y TTOpwV.

Tyenkda padnpata: AEITOLPYIKA ZUOTHHATA
Emkowovia: Naowx Aoikn, nasia@cslab.ece.ntua.gr , 210-7721530

NEA! MeAétn KMPAKGOONG TAPAAANA®V E£QAPHOYOV GE  TTOALTIOPIVOLG
EMEEEPYAOTEG TEAEVLTALAG YEVIAG

H Smlopotikn epyaocia agopd tn peAétn, mapoaAAnionoinon kot BeAtiotonoinon epappoyov oe
TIOALTIOPT|VOUG €MEEEPYAOTEG HE KOwr| pvipn. Eva cuvvnbiopévo epumodio oty KAPEK®oN Tev
EQPOPHOYOV OUTQOV €VAL T AVIAYOVIOHOG Y& TO S1AOPOHO HVIHNG. XTO MAGIO0 TNG SUTA®MUATIKIG
avtg Ba peAetnBolv TtexvikEg PeAtiotomoinong kotr mapoaAAnionoinong mov Paociloviol otnv
KoAOTEpT aélomoinong tng lepapyiog HVINHNG HECK HETAOXNHATIOH®V GEG0HEVAOV KOl KOOIKO OTIKG
1o blocking/tiling kot avadpopikav vAonooeny. Oa dieaxBovv peTprioelg o cuoTpaTa pe 8, 24
Ko 32 muprveg Ko pexpt 64 threads.
Iyxetka padnpata: Luvompata [MapdAAnAng Enegepyaoiag
Emkowovia: Nikéla [TanadomovAov, nikela@cslab.ece.ntua.gr, 210-7721529

IMopyog I'kovpag, goumas@cslab.ece.ntua.gr, 210-7722402
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NEA! ENeKTacelg bAkod ywa vmootilpill] ovpmieong 8edopévov otny epapyia
pvipng (1-2 éropa)

H petagopa dedopeévav amd Kol mpog Ty KLUPLA HVIHN T@V GVYXPOVAOV TOALTTUPNVOV CLUOTNHATWV
HTIOpel va amoTEAETEL ONUAVTIKO OTHEID GUUEOPNONG Y& TIOAAEG TAPAAANAEG €QPAPHOYEC. XTO
mAaiolo NG mapovoag SMAwpATIKNG epyaoiag Ba vAomoinBel ko Ba peAetnBel katadAAnAog
HNXOVIOHOG 0TO DAIKO oL Ba gupTECEL Ta GESOPEVR TIPLY ATIO TN HETAPOPA TOVG HEGK TOL S1VAOL
HVILNG HELOVOVIOG HE GUTO TOV TPOTO TOV OYKO T®V SESOHEVAOV TIOL HETHPEPOVTAL OTA Kpiolpa
povoratix g lepapyiag pvnung. H epyoaoia mepthapdvel HeEAETN TwV LMOYNEI®V EMEKTACE®V,
oxed1ao 0, LAOTIOINOT O€ EEOHOIWTI KO HEAET TOV OMOTEAETHAT®V.
Yyeuka padnpoata: IIponypéva Ofpata Opydvwong YmoAoylotwv, Zvotipata ITap&AANANg
Eneepyaoiag
Emkowovia: Koot Nikag, knikas@cslab.ece.ntua.gr, 210-7724159

INopyog I'koLp g, goumas@cslab.ece.ntua.gr, 210-7722402

NEA! ITapalAnAomoinor), HEAET] emidoong kat BeAticTomoinon €QAPHOYIG
popraxng Suvapkng (molecular dynamics) oe cosTipaTa PEYAANG KAIPHAKOG

O1 eQoappOYEG HOPLOKNG SUVAHIKIG XPTOHOTIOIOVVTOL KATX KOPOV O€ EMOTNHEG OTIWG 1| HEAETT TWV
VAIKQV, 1 HOPLOKT] QULOKT, T XNHelx kot n BroAoyia. Ao vmoAoyloTikng TAeLPAGg eivon 181aitepa
QMOITNTIKEG O€ €MeCEPYNOTIKN 10XD KOl €mKOwwvia. 10 mMAaiclo NG Mapodoag SUTA@HOTIKNG
gpyaciag Ba peAetnBel mapdAANAog KOSKAG HOPLOKNG SLUVAHIKNG Y CLOTOLKIX pE TOALTTUPTVOUG
ene&epyaoctég Kol Bo eviomotouy (NUHOTA €MIG00TG TOL €XOLV VA KAVOLV HE TN HETAPOPX
dedopEVOV PETAED TV KOHPWV TNG CLOTOKING KOl TO CLYXPOVIOHO HETAED TOV TUPNVOV EVTIOG TOV
KOpPou. Xt ovvéxela Ba SiepeuvnBovv kat Ba vAomoinBolv oxeTikEG fEATIOTOTOOELG.

Yyetkda padnpata: Zvotmpota IapaAAning Enegepyaoiog

Emkowaovia: Topyog I'kodpog, goumas@cslab.ece.ntua.gr, 210-7722402

ENéKtaon mapaAAnAwv cuoTnpatov Xpovov ektédeong (EXE) ywa vrmootnpiln
Suvapikov apaAAnAicpon

Ta meprocotepa mapaAAnAa XXE yix moAumOpnveg apyITEKTOVIKEG Pacilovial o€ VIHOTO-EPYATES
(worker threads) mov ocuviifwg mapapévouy otabBepa o aplBpo kab' OAn ) Sdpkelx ektéAeong. Kat
TETO0 MTOpel v €ival TEPIOPIOTIKO OE TEPUTTWOEL OOV HETAPAAAETOL SLVOHIKE T OVAYKN
KAIHAK®ONG TNG EQAPHOYNG, O €EWTEPIKOG POPTOG, Ol StaBEoipol mopol, K.AT.. AvTKeIpEVO NG
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OLYKEKPLUEVNG epyaoiag eival N enektaon vnapyoviwv XXE Paowopéva oe epyaoieg (m.y. Intel
TBBs) wote va vmootnpifetar n duvatdtta SLVAHIKNG TIPOCapHoynG Tou aplBpol Twv worker
threads katd ) Stxpkelx TG TXPAAANANG EKTEAEDT|G.

Yyeukda padnpata: Zvompota IapaAAning Enegepyaoiag, ApYITeKTOVIKN YTOAOYIGT®V
Emkowovia: Niko¢ AvaotonovAog, anastop@cslab.ece.ntua.gr, 210-7724159

Teyvikég SpopoAaynong TapdAANAGY EQAPHOYRDV GE TIOADTIOPTVEG APYITEKTOVIKEG

Avtikeipevo G oLYKeKPILEVNG epyaaiag elvan ) peAétn, vAomoinomn Kot a§loAOyNon TEXVIKAV Kol
aAyopiBpwv SpopoAdynong mapdAANA®Y €QAPHOYOV O TIOALTUPTVEG TAXTPOPHEG HOIPACOHEVNG
HVAENG. Ot Texvikég autég Ba otnpilovial 0T OTEVI] CLUVEPYNOIN HETAED TWV CUGTNHATOV XPOVRV
EKTEAEOTG TOV TIAPAAANAGDV EQAPHOYQDV KOL TOV AEITOVPYIKOV GLOTNHOTOG, HE OKOTIO TNV BEATIOT
a&lonoinomn v mopwv ToL cLoTHHAToG. Ot aAydpiBpot Ba Bétovy cav otdyo ) BeATioTonoinon piag
OElpaGg amd PeTPIKEG amddoong, oOnwg throughput, kotavdAwon evépyelag, xpoOvog amOKPLONG,
SKaoovvn, K.ATL.
Yyeukda padnpata: Zvompota IapaAAning Enegepyaoiag, ApYITeKTOVIKN YTOAOYIGTMV
Emkowaovia: Nikog AvaotonovAog, anastop@cslab.ece.ntua.gr, 210-7724159

Ale€avdpog Xaprtatog, aharit@cslab.ece.ntua.gr

MEAETI] TEYVIKOV TAPAAANAIOHOD E€PYNCIOV YK TIV TAPAAANAOTIOLNGT] TOL
mopnva SpMV

H tdon ya adénon touv mANBoug twv TMUPHVeV T®V OOYXPOVeV EMEEEPYROTAOV €Xel avadeiel To
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TIPOBANHO TNG EMTLUXOVG KOl OMOSOTIKNG EKPETAAAELONG TOU HECK QVOOEMPNHEVAOV HOVIEA®OV
napaAAnAiopov. To poviédo mapoAAnAiopot epyaociwv (task parallelism) xwpilel évav voAoylopo
O€ EMUEPOVG Epyaoieg, TG omoieg SpopoAoyel mapaAAnAa, Sl@avag g MPOg TOV XPr|OTH, OTOUG
daBeotpoug muprveg evog TAPAAANAOL GUOTIHATOG. LKOTOG ALTAOV TV HOVIEAGV glval | armodoTikn
KOl E0KOAN EKHETAAAELOT] TOL TAPAAANAIGHOD TIOL TIPOCPEPETAL ATIO TIG GUYXPOVEG TIOAVTTOPNVEG
OPXLTEKTOVIKEG VTIOAOYLOT®V. XTNV TIPOTEVOHEVT SIMA®HATIKT epyaoia, Ba peAetnBel n duvatotnTa
amoS0TIKOL MAPUAANAIGHOD TOU LTTOAOYIOTIKOD TVPTIVA SPMV e BAOEL TO OLYKEKPIHEVO HOVTEAO
napaAAnAopoL. Oa peAetnBei, emiong, n SuvaTtOTNTA GUVSLOGHOD TOU CULYKEKPLHEVOL HOVIEAOL
TAPAAANAIGHOD HE TIPOXWPNHEVEG TEXVIKEG amOBNKELONG APAIOV TVAK®V, 0T 1 dopr; CSX mov
éxel avamntuybel oto epyaotnplo.

Yyenkda padnpata: Zvotmpota ITapaAAning Enegepyaoiag, ApYLTeKToviKN YTOAOYIGTMV
Emkowovia: BaoiAeiog Kapakaong, bkk@cslab.ece.ntua.gr, 210-7722133 ext. 420

Tpomot amodoTiKnG vAoToiNong Tov TVpNHVa SpMV aTAAELPOVIAG TO XPOVO
TIPOEMECEPYAGLAG TOV APALOV TILVAK

To xvup1dTeEPO MPOPANHA €MIGO0NG TOL LIIOAOYIOTIKOU TLPTVA SPMV 6TIg 0VUYyYXpOvVEG TTOALTTVPT|VES
OPXLTEKTOVIKEG LTIOAOYIOT®V €ival 01 VPNAEG amALTOELG TOL o€ €0pog (Ovng Pvnpune. I'a tov Adyo
avtd €xouv mpotabel Skpopeg peBodol ocvpmieong Twv deSopEVOV TOL KPAOL THVOKA, OOTE VX
ehagpuvlel n mieon mpog vmoocvotpa ™G pvnpng. H dopr amoBrkevong Compressed Sparse
eXtended (CSX), mov éxel mpotabei ko avamtuyBel amd 1o epyaotiplo, PpiokeTal auTh TN OTIYUN
OTNV UM TV SOHAOV OMOBNKELONG POV TIVAK®OV, EMTPENOVIAG TOAD LYNAEG eMOOCELG TOOO
OPXITEKTOVIKEG OUHHETPIKNG Tpoofaong otnv pviun (SMP) 600 kol O€ GpyYITEKTOVIKEG [N
opowopopeng npoorieAaong g pvnpng (NUMA). Xtov avtinoda tng vPnAng enidoong Tov mupnva
SpMYV, mov emtuyyavetal ano v dopr; CSX, Ppioketar 0 onpaviikog xpovog mpoeneéepyaaiag
(preprocessing) Tov TivoKo OV OMALTEITAL Yoo TNV Kataokevn ¢ dopng CSX. Enedn o mupnvag
SpMV ekteAeitar ot0 TAQICI0 €LPUTEP®V EMAVOANTITIKGOV OAYopiBpwv emiAvong ypappHIKOV
OLOTNHATAV, ElVal OTHOVTIKO TO KOOTOG TIPOEMEEEPYATiag TOL Tivaka va eAaylotomoinfel. Xtnv
TIPOTEWVOHEVT SIMAOUATIKT epyacia B peAetnBolv mpoxwpnpevol, €EUTVOL TPOTIOL HEIWOTG ALTOV
TOU KOOTOUG, WOTE Vo peyloTonolnBel 1o 6@elog amo v xpron ¢ dopng CSX oto mAaiolo piog
enavoAnmTikng pebddov emidvong.

Tyeuka padnpata: votmpoata IapaAAning Enegepyaoiag, ApYITeKTOVIKT YTOAOYIGTMV
Emkowovia: BaoiAeiog Kapakaong, bkk@cslab.ece.ntua.gr, 210-7722133 ext. 420

ITapaAAnAonoinon aAyoplOpwmy 1€ EYYEVI] CEIPLAKA XAPAKTI|PLOTIKA

H oxedov kabBoAikn] xprion MOALTOPNVAOV APXITEKTOVIK®V OGN0 TOLG OTHEPIVOVG LTIOAOYIOTEG EXEL
SNHIOLPYNOEL TNV AVAYKT VX Eavaypa@Touv ToAAol aAydpiBpot mov apyikd eixav vAomonBel yx
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OEPLOKT| EKTEAEOT|. Me TV MapdAANAN eKTéAEOT) TV GAYOPIBH®WV Ol TPOYPAHHATIOTEG HTIOPOVV VA
EKHETAAAELTOVV TIG SLUVATOTNTEG TIOU TOLG TIPOCPEPOLV Ol OTHEPLVEG VTTOAOYIOTIKEG TAATOOPHEG.
Evo xamowol amd outodg toug aAyoplBpoug HIopolv va ypa@ToUV OXETIKA €UKOAO YlX TETOLEG
OPXITEKTOVIKEG, UTIAPYXOLV Kal GAAOL TIOL TIAPOLCIA(OLV EYYEVI] OEIPLOKA XOPOKTNPIOTIKA Kol N
napaAAnAomnoinot toug Sev ival TPOPAVNG. Le auTh TNV KaTnyopia avikouvv ouvnBwg aAyopiBpot
ypdowv (my Dijkstra, Kruskal, Prim) eve evéiagépov @aivetar va mapovoidlouvv Kat TpofAnpata
TIOL OVIKOLUV OTNV YeVIKOTEPN  Katnyopia twv Greedy aiyopiBpwv. ZKomog g mapovoog
OmMAwpoTknG epyaciag eivor va PpeBolv emmAéov aAyopiBpol mov mapoucidlouvy TapOHOoIx
XOPOKTNPIOTIKK Kol va TpotaBolv Tpomol mapaAAnionoinong tovg. Koatd v Sidpkelx g
EKTIOVNONG O @ortnNTRg/@ortnIpla B €xel v SuvatoTNTA va TEPAPATIOTEL pe  Sdipopoug
aAYOPIOOLE KOl VO KOTAVONOEL TN QUOT HEPIKMDV QMO TWV O EVSIXQPEPOVINOV TIPOBANHATWY TTOV
avTIpeTOTILEL 1] Bropnyavia AOylIoHIKOU ava TOV KOGHO.
Yyeuka padnpata: Tvotmpoata MapdAAnAng Enelepyaoiag, TIponypéva @Epata ApXITEKTOVIKIG
YnoAoylotav
Emkowaovia: Téooog Katoiyliavvng, tkats@cslab.ece.ntua.gr

IMapyog I'kovpag, goumas@cslab.ece.ntua.gr, 210-7722402

Kwotg Nikag, knikas@cslab.ece.ntua.gr, 210-7724159

Nikog AvaotomovAog, anastop@cslab.ece.ntua.gr, 210-7724159
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AS10A0YNOT] KATAVEPNHEVOV GUCTI|HATOV APYEIOV Yld XPTOT] OO EIKOVIKEG
HNXavES

H amoBnkevon peyahov oykov Oedopévav, aAA& kKot 1 a&lomotn anobnkevon Twv i8lwv tav
EIKOVIK®OV HNYXOVAOV, 0 OLVSLOOPO HE TNV €EX0QAAIOT TG TOXOTNTHG TPOoPacng o autd Ta
deSopéva amoteAel €va onpavtiko kKoppdtt g mapoyng Infrastructure as a Service (IaaS) muAova
0L olyxpvou cloud. Xt SumAwpatikn avty (nreitor N agloAdynon plag mAnBdpag cLOTNHATWY
apyeiov (filesystems — FS) doov a@opd TNV KXTOAANAOTNTE TOLG Yl TNV amoBNKELOT] EIKOVIKQV
Hnxavav. Xtoxog eival va eykoataotabodv kol va peAetnBovv oe B&Bog TH XXPAKTNPIOTIKG
Katavepnpévav FS, onwg n duvatotnta yprnyopng npocfaong (read/write) amd MOAAATIAEG EIKOVIKEG
HNXaveég TapaAANAa, N eéac@aiion and aotoxia KOPPwV Tov Katavepnuévou FS ko n eEaopdiion
a6 mbovn diyotopnon tov FS (split-brain scenarios).

Tyenkda padnpata: Aertoupylkd ZuoTnpata Y TOAOYIOTOV

Emxowaovia: Evdyyehog Ayyéhov, eangelou@cslab.ece.ntua.gr

Avamnrodn profiler/scheduler ywa mAat@oppa Infrastructure as a Service (IaaS)
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Im Smlopatikn aut) (nteiton n avantuén evog profiler/scheduler yia plia mAateoppa laaS, onwg
yw mopadeypa StratusLab, OpenStack, Eucalyptus. Ta kUpwa onpeia g vAomoinong mpénel va
nepAapdavouv:

- Avayvoplon péoe TapakoAoLONOTG TNG CLHTEPLPOPAS TWV EIKOVIKMOV HNYXAVAV TV XPNOTOV.

- [Ip6BAeYn TV aMATNOE®Y TOL XPNOTN ano TNV MTAaTEOpHa aaS.

- Avamtuén xpovodpopoAoynth (scheduler), mov xpnoiponolovag ta mapanave dedopéva,
TIPAYLOTOTOLEL 00T TOMOBETNON TV EIKOVIK®V HNXAVAOV OTA TAGIOIX H10G OVOLOL0YEVOUG
LTTOSOMNG.

Yyenkda padnpata: A€toupylkd LuoTnHata Y TOAOYIOT@V

Emxowaovia: Evdyyehog Ayyéhov, eangelou@cslab.ece.ntua.gr
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