NEPIFPAMMA MAGHMATOZX
(1) FENIKA

ZXOAH | Mnxavikwv

TMHMA | HAektpoAoywv Mnxavikwyv kat Mnxavikwv YIoAoyLotwy

EMINEAO ZMOYAQN | MNpomtuxtako

KQAIKOZ MAOHMATOZ | 8.027 EEAMHNO 2NMOYAQN | 8°

TITAOZ MAGHMATOZ | Katavepnuéva Zuotrpata Kot NEdn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEX
QPEZ MONAAEZ
AIAAZKAANIAZ
Aladéelg 4 3
Epyaotnplo 1 1
2YNOAO 5 4

TYNOZ MAGHMATOZ | ElSikoU umoBdaBpou / Kopuou

NPOANAITOYMENA MAOGHMATA

FNQz3A AIAAZKANIAZ ko | EAANVKA
ESETAZEQN

TO MAGHMA NMPOZMEPETAI ZE | Oxt
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.hmu.gr/courses/ECE196/
MA@HMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Jtéx0o¢ TOu pOOAuatog eival n TMOPOX TWV AVOYKALWY YVWOEWV YO TV KOTAVONON Twv
dlattepotTwy mou neplhappavel o oxedlaopog Katavepunuévwy AAyopiBuwyv kat fuotnuatwv. To
pHAaOnua Ba kaAU P el BewpnTikA Kal TPOKTIKA Bépata Twv Kataveunuévwy Zuotnudtwy 6cov adopd
TLC QUTMOLTHOELG TOUG, TLG MPOOEYYIOELG oXeSLOOUOU Kal TIG SLaBETIUES TEXVOAOYLEC.

Me tnv entuxn oAokAfRpwaon tou padnuotoc o poltntic/tpla Ba eival os Béon va:

I'vwpilel TIG BaolkéG apxEC oL SLEMOUV TN AslToupyla Twv Katavepunuévwy ZuoTnUATwy.
Katavoel tn dour, Tig SuvatoTnTEG KOl TOUG MEPLOPLOUOUG TWV ZuoTnudtwy NEdpoug.
xeblalel Katavepnuévoug AAyopiBuoug yla TNV EMIAUGH TIPOKTLKWY TIPOBANUATWY.
A&loloyel tnv anddoon Katavepnuévwyv AAyopiBuwy.

Mpoteivel AUGELG YLt TNV AVATTTUEN OAOKANPWHEVWY KATAVEUNUEVWY ZUCTNUATWV.

Fevikég IkavotnTeg

Avalntnon, avaAluon kal cuvBeon O6edopévwyv kal MAnpodoplwv, HE TN XPNON Kol Twv
anapaitnTwy TeXVoAoyLwv

Mpocapuoyr O VEEC KATAOTAOELG

Autovopn epyacia

Epyaocia og Slemiotnuoviko meptBailov

Mapaywyn VEWV EPEVVNTIKWV LOEWV

Mpoaywyn tng eAeVBepNC, SNULOUPYIKNG KL EMOYWYLKNG OKEYNG



https://eclass.hmu.gr/courses/ECE196/

3)

NMEPIEXOMENO MAOGHMATOZ

Evotnteg Oswpntikwv ALdAEEEwY
Elcaywyn

1.

1.1.
1.2

1.3.
1.4.

1.5.
1.6.
1.7.
1.8.

1.9.
1.10.

1.11.
1.12.

T eivan To Katavepunpévo cbotnua.

Baolkd XOPAKINPLOTIKA  KATOVEUNUEVWY ocuoTnuatwv (Katdtunon, Etepoyévela,
IdaApata, Epmiotoolvn, Zuyxpoviopoc)

Katnyopieg Katavepunpuévwy Iuotnuatwyv

Katavepunuéva  fuotiuata  YMOAOYLOHWV (Distributed Computing  Systems)
Katavepunuéva  uotiuata  MAnpodopiag  (Distributed  Information  Systems)
Aldyuta Katavepnuéva Zuotrpata (Distributed Pervasive Systems)

Z0ykpLon pe cuvadn cuotipata

MapaAAnAng Eneéepyaotiag, Cluster Computing, Grid Computing

Baowég Apxég Zxediaong - ZToxoL

Awadavela (Mpoomélaong, TtomoBeclag, MeTAVAOTEUONG, METABECNG, aAvVOTAPAYWYNAG,
TAUTOXPOVIOMOU, amotuxiag). Avolktr Aeltoupyila. ZUVOECN GUOTAUATOG QMO ETEPOYEVN
KOUMATIO AOYLOULKOU Kal UALKOU artd SLadopeTIKEC NYEG. SUMMEPIAAUPBAVEL TIC EVVOLEG
Sla-Aettoupykotntag, dopnrotntag, sveliioc.Enektaoiuotnta — KAipdkwon (MeyéBoug,
vewypadikr, Staxelplotikn). TexVikEG emiteuéng KALAKkwong (amokpun kabuoTtephoswy,
katavoun K.a.), alomiotia.

‘Evvoleg Katavepunuévwy AELTOUPYLKWV ZUCTNUATWVY

Katavepnuéva Asttoupylkd Zuotipata (otevd ouvdedepéva cuotnpata). Katavepnuéva
AeLTOUpYLIKA uoTAuata MoAvenefepyaotwv Kl MoAU-umoAoyLoTwVv.
Alktuakd Asttoupylkd fuotApata (xoAapd ouvdebepéva cuothpoata). Etepoyévela,
ehattwpévn Stadavela. Evvololoyikn petdfacn otnv évvola tou Eviidueocou Aoyloptkou.
Ev8LaLec0 NOYLOWLKO

Oplopog — Mapadeiypata umnpeolwv evllAUecou Aoylopikol (emikowvwviag ugnAol
€TUTESOU,  OATOMOKPUOMEVNG  EKTEAEONC,  OVOMATWY,  APXElWV,  OVTIKELUEVWY,
KATOVEUNMEVWY CUVAANOYWY, avamapaywyns, acdAAELag, CuyXpoviopoU Slepyaclwy,
KAeLbwpatog mopwv). Mepypadn mapadelypdtwy. Avaluon nwe Ta moapadelypota autd
UTTAKOUV KOl TIPOAYOUV Ta EMLOUUNTA XOPAKTNPLOTIKA TwV Katavepnuévwy IUoTNUATWY
Tou meplypadtnkav otnv Elcaywyn.

MovtéAa KatoveunEVwY ZUaTNUATWY

2.1.
2.2.

2.3.

Movtéla Emikowvwviog

Movtého Neldtn/E€untnpetnty. Mepypadn, mpwtokoAo aitnong / andvtnong, Katnyopieg
€EUMNPETNTWY, TIAEOVEKTNUOTA KOl MELOVEKTAMATA HovTéAou. [eplypadry Moviédou
MeAdtn/E€umnpeTntn TpLwv Eninebwv - MOAUCTPWHATIKEG  APYLTEKTOVLKEG.
MoVTEAO ALOUOTIUWY ZUCTNUATWY. BOOIKEG EVVOLEG, TTAEOVEKTIUOTO KOl ELOVEKTHMOTA
povtélou, oUykplon He To povtélo Mehdtn/E€umnpetnty, MNapadelypota AOpOTIHWY
JUOTNUATWY. MW EMTUYXAVOUV TOUG 0TOXOUG TwV KaTaveunUéEVWY ZUCTNUATWVY.
Oswpntikd MovtéAa Katavepunpévwy ZuoTnUATwyY

JUyxpova Zuothpata. Alepyacieg, KATAOTAOELG, BAKATA EKTEAEONG, YEYOVOTA UTIOAOYLOUOU
Kal mapaiaPng, mpolmobéoelg aodalelag kat liveness.AcUyxpova cuotiuata. Nepypadn
LOVTEAOU, N CUYXPOVLOUOG POAOYLWYV KAl YEYOVOTWY Tapadoong .

Baotkoi Katavepunuévotr AAyopLopuot

3.1.
3.2.
3.3.
3.4.

3.5.

Eltcaywyn otoug Katavepnuévoug AAyoplpoug.

Mé£Bobot afloAdynaong (Xxpovikr TOAUTTAOKOTNTA KOl apLBUOG UNVUUATWY)

Awdyuon pnVOpOTOG o€ ALEKTEVWHEVO AEVTpo.

Mepypadn kot avaAuon TOAUTTAOKOTNTOC OAyopiBuou ot cuUyxpova Kol acuyxpovo
ouoThuata.

ZuAdoyn nAnpodopiag os AlekTeEVWHEVO A€vTpo.




3.6. Mepypadn kal avaAucn TOAUTIAOKOTNTAC OAyoplBuou Ot cUyXpovo KAl acUyxpova
ouoThUaTa.

3.7. Anpoupyia Aektevwpevou Aévtpou.

3.8. Nepypadn kat avaluon moAumhokdtntag alyopiBuou dnuoupyiag Sopng ALEKTEVWUEVOU
Agvtpou ag cUyxpova KoL 0.oUYXPOoVa CUCTAMATA Ue TNV HEBodo TG mMAnUUUpaC.

3.9. Emloyn Apxnyou o€ Katavepnpéva Zuctipora.

3.10. Nepypadn mpoPAnuartog. Meptypadn kat avaluon emwvupwy, uniform kat non-uniform
oAyopiBuwv ywa Emloyry Apxnyol o€ cuUyxpova Kal acUyxpova cuocthupata (xpron
tonoAoyiag SaktuAiwy, yevikr tomoloyia KAm).

Awotnta (Causality)

4.1. Eloaywyn otnv £vvola TG oLTLOTNTOG.

4.2. Oplopog tng oxéong «ouvéRn-mipiv» (happens-before relation). Oplopdg TG €vvolag twv
altlakwy avakatatagewy (casual shuffles).

4.3. Noywa PoAoyia.

4.4. Ewoaywyn Kat meplypadr] tng Evvolag Twv AOYIKWwY poAoylwy. OpLopiog, TTAEOVEKTLOTA KOl
LLELOVEKTA LOTAL.

4.5. ALOVUCHOTIKA pOAGYLAL.

4.6. Ewoaywyn kot meptypadn NG €vvolag Twv SLOVUOHATIKWYV poloyuwv. Oplopdg Kot
Aettoupyla toug. Mapadsiypata xpriong Kol €vvololoylkn HETABOON OTnV €vvola TNG
Slatagng LNVUpATwy.

Awdtagn Mnvupdtwv

5.1. Elwcaywyn otnv évvola thG SLatagng tnVUpatwy.

5.2. Nepypadn tng afomotng dldxuong HnvVUUATog Kal Twv amattnoswyv (Integrity, Validity,
Agreement).

5.3. FIFO &idtagn pnvupdtwv.

5.4. Nepypadn tng évvolag. Mepypadn kal avaivon aiyopiBuou FIFO Siatagng e tnv Xprion
OUPAG EKTAWLELONG LNVUUATWV.

5.5. Awttakf Stdtaén pnVupdatwv.

5.6. Mepwypadn g €vvolag. Mepypadn kal availuon oAyopiBuou attiakng didtagng
UNVUUATWY PE TNV XPHOoN SLAVUCUATIKWY POAOYLWV.

5.7. AnodAutn Siatagn pLnvupdtwy.

5.8. Mepwypadn ™G €vvolag. MNepypadn kar avaiuon alyopiBuou attiakng Suatang
MNVUMATWYV UE TNV Xprnon Awadoxéa. Mepypadrn kot avaluon alyopiBuou altlokng
Slatagng MNVUUATWY ME TNV XPHAon Xpovoodpayldwv Kol EVIOULEUTH] HUNVUUATWV.

AAyopLBuot Avoxng S aAudtwyv

6.1. Ewoaywyn otnv Avoxn Zdaipdtwv (Fault tolerance).

6.2. AvaAuon aAyopiBuwv avekTikwv ota opaApata ota mAaiola Ttou TPOPARUATOC TNG
Jupdpwviag (Consensus). Eloaywyrp otoug TUTOUG odalpdtwv.Meplypadn Ttou
npoBARUaTOog TG Zupdwviag. Avaluon anapaitntwy Kplthplwv (TEpUATIONOS, Zupdwvia
kal Eykupotnta).

6.3. F-tolerant aAyoplBuocg yia cupdwvia oe cLyxpova cuoTHUATA LUE OPAAPATA KATAPPEUONG.
Avaluon Kol  omoOdelEn  XPOVIKNG  TOAUTIAOKOTNTOC KAl  KOOTOUG  HNVUUATWV.
Fault tolerant aAyoplBuog yla cupdwvio o olyxpova cuotruata pe Bulavtiva opaipota
he TNV xpnon &evéplkng Sdoung. Avaluon kal amodelfn YPOVIKAG TOAUTTAOKOTNTOG Kol
KOOTOUG UNVUUATWV.

Eloaywyn ota YrioAoyiotikd Nédn

7.1. Ewcaywyr otnv évvola twv YrtoAoyLotikwv Nedpwv.

7.2. Tumot YN Kal UTNPECLEC, TAEOVEKTNUATA KOl WELOVEKTNUATA, TEXVOAOYIEG Kall
napadeiypota. Movtédo Software As A Service. XOopaKTNPLOTIKA KOL OPXLTEKTOVIKEG
ouotnuatwv SAAS. Movtélo Platform As A Service. XapaKkTnploTIKA KAl OPXLTEKTOVLKEG
ouotnuatwv PAAS. NMepwypadr moapadelypatog PAAS: Google Map/Reduce. Movtélo
Infrastructure As A Service. XapaKTnplOTIKA KOl OPXLTEKTOVIKEG CUCTNUATWY IAAS.




7.3.
7.4.

7.5.
7.6.

MNepypadn napadeiypatog IAAS: Amazon Elastic Computing Cloud.

Google App Engine (Map/Reduce)

Mapouciaon kat avaluon tou Google App Engine pe tnv xprion tg open source €K600NAC
tou Hadoop. Neplypadr TG apXLTEKTOVIKNG Kal TN AELTOUPYIAG TWV EML LEPOUC TUNUATWY
Tou ouotnuatog, onmws Scheduler, Hadoop Distributed File System k.a. Mapouaciacn tou
T(POYPAUUOTLOTIKOU povtédlou tou Map/Reduce. XapoKTnpLOTIKA, TIPOKTIKEG KAl KivnTpa.
Dadoelg ektéleong (Mapping, Shuffle and Sort, Reduce). Aemtopepelakny avaluon Kot
enefnynon pe mapadeypa tnv epappoyn Word Count.

Amazon Elastic Computing Cloud

Elcaywyr oTnv opXLTEKTOVIKNA Kal Asttoupyia tou ECC. Avadopd o BACIKEG EVVOLEG OTTWCG
virtualization, pay what you use KTA. Aoptkd TuApato tou ECC: TUTIOL ELKOVIKWY NXAVWY,
pnxaviopol amoBnkeuong, Stktuakr Sour, TPOmoL AELIToupylag, MOPEXOUEVEG UTINPECIEG.

Epyaotnplakég ACKNOELG

YAomnoinon Kataveunuévou Zuotripatog Neldtn/E€uninpetnth pe xprion UDP
YAornoinon Kataveunuévou Zuotripatog Neldtn/E¢uninpetnt pe xprion TCP
YAormoinon Katavepnuévou OUOTIHOU SUCTHUATOC

Doocodia Map/Reduce Yroloylotikwv Nedwv

(4) AIAAKTIKEZ ka1 MAOGHZIAKEZ ME®OAOI - AZIOAOIMHzH

TPOMOZ MNAPAAOZHZ. | NpOOWTO LE TPOCWITO 0TV TAEN

XPHZH TEXNOAOTIQN | Xprion T.M.E. otn &tdaokaAia

NAHPO®OPIAZ KAI EMIKOINQNIQN | Xprion T.M.E. otnv epyaoctnpLakn eknaibeuon

Xprion T.M.E. otnv emkowwvia pe toug GpoltnTég HEow TNG
NAEKTPOVIKAG MAaThOpuag e-class

OPTFANQZH AIAAZKAAIAZ , ®doprog Epyaciag
Apoaotnplotnta o
E€aurvou
AlaAE€elg 52
Epyaotrplo 13
AUTOTEANG HEAETN 52
Epyaotnplakég ACKNOELG 33
Z0volo Mabrpatog 150

AZIONAOTHZH DOITHTQN | M£Bobdot AfloAdynonc:

1. Tlpamtn e€étaon pe EpwTtrnoelg 2UVToung Almavtnong
(60%)

2. Npodoplkn e€ETaON EPYACTNPLOKWY AOKHOEWY
(40%)

Ta kpLtipla aloAdynong ovakoLwvovTal 0Toug GoLTNTEG
KOTA TNV Evapén Tou e€ourvou Kal Bplokovtal avaptnuéva
otnv LotooeAiba Tou pabnpatoc oto eClass.
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