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1. Xp1jon evtimiov
To mMapOV EVIUTIO XPNOLLOTIOLELTAL YLOL TN GUYKEVTPWAON TWV TANPOGOPLWY TWV HaBnUATWY
Katnyoplag A- kat Tnv mpwtn ¢Aach avAanTtuéng Twv HaBnuATwy Katnyopilag A kot A+.

OLmAnpodopieg SLakpivovtal o€ UTIOXPEWTLKEG ( TIPACLVOL TIVAKEC) KOUL TIPOALPETLKEC
(moptokaAl mivakec). H cuUIMANpWoN TWV UTIOXPEWTLKWVY oTolXeiwv dev amattel 1dlaitepo
Xpovo. O 6ykoc Tou evtUTIou epdaviletal peyalog KaBw UTIAPXOUV TTOAAEC TIPOOULPETLKEG
mAnpodopliecg, 0nwg mAnpodopieg kat atnv AyyAkn yAwooa. MapakaAovvral ta uEAn
AET/EN va unv anodappulvovtat ard to OyKo Tou EVTUIou.

MoAAQ armo ta otolyeia untdpyouv én oto MPOoypaAa oTIoUdWV N €xouv Ndn ocuykevtpwOel
and tn Movada AtaoddAiong Motdtntag (MOAIM) Tou kGOt 16pupatog.

Emkowvwvia: opencourses@aueb.gr
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2.IIANpo@OPILEC KAl EKTTASEVTIKO VALKO AKASUAiKOU
MaOnpatog

2.1 [IAnpo@opiec pabuatog

2.1.1 Ovopa S16dokovtog/ddackoviwy (Instructor (s))

‘ lewpyLlog ZUAWUEVOG

‘ George Xylomenos

2.1.2 Tithog MaOrpatog (Course title) onwg avadépetat oto npoypappa cnovdwv (NZ)

‘ Kataveunuéva Zuotrpata: Oswpia Kat Mpoypouatiopos

| Distributed Systems: Theory and Implementation

2.1.3 AktuaKag tonog pabnuatog (Course web site)

| https://opencourses.aueb.gr/courses/INF105/

2.1.4 Kwdkog Madnpartog (Course Code )

| XYz

2.1.5 Eninedo padipatog/KokAog ortoudwv (Course level/cycle)
1. Npomntuxlako (Undergraduate)/Mpwtog kUkAog oroudwv (First cycle)
2. Metarttuxiako (Graduate)/AeOtepog KUKAOG otoudwv (Second cycle)
3. Awbaktoplkd (Doctoral)/ Tpitog kUkAog omoudwy (Third cycle)
2.1.6'Erog onouvdwv (Year of Study)
Etoc:1|2|3|4]|5]|6
2.1.7 E§€aunvo (Semester)
E€qunvo:1|2 |3 |4|5|6]7]8]9]10]11]12
2.1.8 Tumog padnparog (Type of course)
1. Yrnoxpewtiko (compulsory)

2. Emoync (optional)
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2.1.9 AlbaktikéG wpeg oto e€aunvo (Course hours per semester): 42
2.1.10 Zuvsidackalia: OX/
2.1.11 Nwooa didaokaliog (Course language)

1. EAAnvkn

2. AyyAwkn

3. AMn: (6nAwote)

2.1.12 Opada otoyxog (Target Group)

‘ Metantuytakoi pottntég tou tunpatog MAnpodoptkig.

‘ Graduate students of the Department of Informatics.

2.1.13 Motwtikég povadeg (ECTS Credits)
ApLlBUOG povadwv: XYZ

2.1.14 Neplocdtepa yia tov/Toug Sit8aokovteg (More about instructor)

| http://mm.aueb.gr/~xgeorge/indexgr.html

| http://mm.aueb.gr/~xgeorge/index.html

2.1.15 Qdwroypadia didackovtog (Instructor Photo)

2.1.16 Nepypadn padnpoatog (Course Overview / Description /Synopsis)

210 pAaBOnua KaAUTITOVTOL OL BACLKEG EVVOLEG TWV KOTAVEUNUEVWY CUCTNUATWY, HE
£udaon oTig BewPNTLKEG APXEG TOU KATAVELNUEVOU UTIOAOYLOUOU KOL TLG TIPOKTLKEG
TEXVLKEC UAOTIOLNONG KOTOVEUNUEVWY CUOTNHATWY. AdoU yivel Ula loaywyn ota
KOTAVEUNHEVA cuoThpoTa (LoVTEND opyavwong), e€etalovTal ol PaCLKEG BEWPNTIKES
0pXEC TOUG (SLataén cupBAVTWY, KABOALKEG KATOLOTACELG, OTOTLUNGN KABOALKWV
KOTNyopnHUATWY, apolBaiog amokAslopog) kat kaAumtovtal Bactkd {nThipata
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KOTOVEUNUEVNG eMe€epyaciag (aVTLUETWTILON ODAAUATWY KAl KOTOVOLN ¢dopTou). ITn
OUVEXELO KaAUTtTovTal Baoika B€pata vAomoinong (Stktuwan, ToAuvnuATwWaon,
OUOTNHATA KLVNTWV TIPAKTOPWV), OL BACLKEG EVVOLEC TWV GUOTNUATWY OUOTIHWY
(6opnuéva kat adounta cuotiuata, SpooAoynon) kat ot epapuoyEG Toug (avalntnon
Kol SLavVOUn TIEPLEXOUEVOU, TIOAUEKTTOTTN ) KOlL, TEAOG, OPLOUEVEG KATAVELNUEVEG
UTINPEOLEC (KaTavepnUéEVn amobnkeuan).

To POKTLKO LEPOC TOU UOBNUOTOC EMKEVIPWVETAL OTLG SuVATOTNTEG TTov Sivel n Java
YLOL TOV TIPOYPOLUOTIOUO KATAVEUNUEVWY GUOTNHUATWY KaL 0TV UAomoinaon edapuoywv
KOTOVEUNUEVWV EDapLOYWV. H TTpOypaLaTIOTLKY Epyacio Tou padrpatog adopd tnv
KOTOLOKEUT) EVOC aSOUNTOU CUOTHUOTOC OUOTIHWY yla avtaAAayr apxeiwv.

This course covers the basic concepts of distributed systems, with an emphasis on the
theoretical principles of distributed computing and the practical techniques for
implementing distributed systems. After an introduction to distributed systems
(models), the course examines their basic theoretical principles (event ordering, global
states, global predicate evaluation, mutual exclusion) and covers basic issues in
distributed processing (fault tolerance and load balancing). Then, the course covers
basic implementation issues (networking, multithreading, mobile agents) the basic
concepts of peer to peer systems (structured and unstructured systems, routing) and
their applications (content search and delivery, multicast) and, finally, some distributed
services (distributed storage).

The applied part of the class focuses on the facilities provided by Java for programming
distributed systems and the implementation of distributed applications. The
programming project of the course involves the implementation of an unstructured peer
to peer system for file exchange.

2.1.17 Neprexopeva padnpatog (Course Contents )

Elcaywyn, Un CUYKEVTPWTLKA CUOTHLATA, OTOXOL KL UTINPECLEG KOTAVEUNUEVWY
CUCTNUATWY, LOVTEAD TTIEAATN-EEUTINPETNTH], LOVTEAO OUOTIHWY. AldTatn cuppaviwy,
poAdyLa, KABOALKES KaTaoTAoELS. KaBoAlkd katnyopnuata, adlé€oda, KOTAVEUNEVOG
TEPUATLOMOG. ApolBalog amoKAELoMOG. Avoxn BAaBwWY, tapaywyr) avilypadpwy,
OTTOKATAOTO0N, KATAVEUNUEVN SUUdwWVia. MnXaviopuol ETLKOWVWVIAC, ATIOUAKPUGHEVN
KAnon Stadikaciwy, SiIktwon otnv Java. TAUTOXPOVIOUOC KAl VIUOTa, VALATO OThY
Java. Opyavwon mopwyV, KATOXWPLON EMEEEPYOOTWY, LLETEYKATAOTOON KWALKAL.
Katavepunuévol mivakeg Katakepuatiopoy, cuotiuata Chord, Pastry kat Scribe.
Kataveunuéva cuotiuata anobrikevong, cuotrnpato NFS kat AFS, cuotripata PAST kot
CFS. KataveunUévog KATapePLOPOG apXeiwv, cuotnua BitTorrent.

Introduction, non-centralized systems, distributed system goals and services, client-
server model, peer to peer model. Event ordering, clocks, global states. Global
predicates, deadlocks, distributed termination. Mutual exclusion. Fault tolerance,
replication, recovery, distributed agreement. Communication mechanisms, remote
procedure calls, networking in Java. Concurrency and threads, multithreading in Java.
Resource organization, processor allocation, code migration. Distributed hash tables,
Chord, Pastry and Scribe. Distributed storage systems, NFS and AFS, PAST and CFS.
Distributed file exchange, BitTorrent.
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2.1.18 MaBnoiakoi otoxot podnpatog (Course Objectives/Goals )

e Koatavonon tng duonG Twv KATAVENUEVWY CUOTNULATWY

e Efolkelwon pe TIg TpoodePOUEVEG SUVATOTNTEG

e Katavonon twv Baoctkwv mpoBAnUATwY UAoToinong

e Efolkelwon pe katdA\nAa neptBailovta mPoypaUUATIOHOU

e Understanding of the nature of distributed systems

e Introduction to the capabilities offered

e Understanding of the basic implementation issues

e Introduction to appropriate programming environments

2.1.19 A€€eig kKAeWdLa (Keywords)

Atadavela, KALLAKWON, TIEAATNG-EEUTINPETNTAG, CUCTHATA OUOTLHWY, CUYXPOVLOMOG,
XPOVLOTEG, KATAOTAOELG, OTLYULOTUTIA, TIAPATNPIOELG, KaTnyopruata, adlé¢oda,
opotBaiog amokAelopog, obaApa, BAARN, amotuyia, EVEPYNTLKN TTapaywyr, TToOnTLKN
Tapaywyr], 0MOKATAOTAON, UMWV, KATAUEPLOUOS PpopTou, eELloopponnon Gpoptou,
LETEYKATAOTOON KWALKA, UTIOSOXEC, OElpLakomoinon, RPC, viLLATA, TAUTOXPOVLOMOG,
KOTAVEUNEVOL TIVAKES Katakeppatiopou, DHT, Chord, Pastry, moAuekmounn,
anoBnkevuon), Scribe, Napster, Gnutella, Kazaa, BitTorrent, apxeia, eupetnpla,
mpoowpLvr amobnkevon, cuvénela, NFS, AFS, PAST, CFS.

Transparency, scalability, client-server, peer to peer, synchronization, clocks, states,
snapshots, observations, predicates, deadlocks, mutual exclusion, fault, failure, active
replication, passive replication, recovery, agreement, load balancing, code migration,
sockets, serialization, RPC, threads, concurrency, distributed hash tables, DHT, Chord,
Pastry, multicast, storage, Scribe, Napster, Gnutella, Kazaa, BitTorrent, files, directories,
caching, consistency, NFS, AFS, PAST, CFS.

2.1.20 Npotewopevn pwroypadia yia to padnua

2.1.21 Opada avantuéng nepiexopévou (Content Development).

AltaA€€elg: Mewpylog ZUAwHEVOC, AvarAnpwtng Kadnyntrng OMA.
DOpovtiotrpla kat epyactnpla: lwavvng Boutsis, Yoyndlog Atdaktopag OMA

Lectures: George Xylomenos, Associate Professor, AUEB.
Recitations and laboratories: loannis Boutsis, Doctoral Student.

2.1.22 TUmol eknatdevutikol UAKOU (course format)
e  Awadaveleg
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®  JNUELWOELC

e ButeollohEEelg
e Podcast

e 'Hyo

e [OAUMEOLKO UALKO

AL0SPAOTIKEG ALOKIOELG

2.1.23 Npotewvopeva ovyypappata (Recommended textbooks)

o |. KaBoupag, I. MAANG, I'. ZuAwHEVOG, A. Poukouvakn, «Kataveunuéva
Juotnuota pe Javay, 3n ékdoon, KAetdaptBuog, 2011.

e A.S.Tanenbaum, M. Van Steen, “Distributed Systems: Principles and Paradigms”,
2nd edition, Prentice Hall, 2006 (ota EAAnvika StatiBetal n 1n €kdoon).

e J.F. Buford, H. Lu, E.K. Lua, “P2P Networking and Applications”, Morgan
Kaufman, 2009.

e R.Steinmetz, K. Wehrle (eds), “Peer-to-Peer Systems and Applications”, LNCS
3485, Springer, 2005.

e A.S.Tanenbaum, M. Van Steen, “Distributed Systems: Principles and Paradigms”,
2nd edition, Prentice Hall, 2006.

e J.F. Buford, H. Lu, E.K. Lua, “P2P Networking and Applications”, Morgan
Kaufman, 2009.

e R. Steinmetz, K. Wehrle (eds), “Peer-to-Peer Systems and Applications”, LNCS
3485, Springer, 2005.

2.1.24 Opyavwon padnpuatog (Course organization)

Aopn Kat cuxvotnta StéackaAiag
o AwaAé€elc: 1 dopa tnv eBdopada, 3 wpeg, yia 13 eBSopadeg
e Epyaotnplo: 1 popa tnv efdopada, 3 wpeg, yia 1 eBdopada

Course Meeting Times / Course Structure
e Lectures: Once per week, 3 hours, 13 weeks
e Laboratories: Once per week, 3 hours, 1 week

2.1.25 M£00o60o¢ sibaokaliag (teaching method)

Awdaokalia pe SlalE€el.
MPAKTLKA AOKNGN OTO EPYQOTIPLO UTIOAOYLOTWV.

Teaching via lectures.
Practice sections in the computer laboratory.
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2.1.26 M£00o6oL aglohdynong/Badporoynong (Assessment method and criteria).
AlaGéoio LUOVO OTOUG (POLTNTEC, OXL OTO EUPU KOLVO.

O TteALkOG BaBuoG Tou pabrpatog untoAoyiletal wg e€NG:
o 40% MPOYPOUUOTLOTLKN EPyAOLOL
e 60% TeAIKEG EEETAOELG

The final course grade is calculated as follows:
e 80% programming project
o 20% final exams

2.1.27 Npoanattovpeva (Expected prior knowledge/ prerequisites and preparation)

e Aiktua YmoAoyLotwv
e [lpoypaupaTLoUOC YToAoyLoTwy Le Java
® AE£LTOUPYLKA ZuoThoTa

e Computer Networks
e Programming in Java
e Operating Systems

2.1.28 EmunAéov cuvictwievn BiBAloypadia kat UALKO mpog peAétn (Literature and
study materials / reading list)

e |oTooeAideG CUYYPAUUATWY
o lotooeAida BLPAiou Katavepnuéva Zuotiuata e Java
= ELKOVEG KOl TIPOUGLACELG oo To BLBALO, KWOLKOG TWV
T(POY POLUUATWV.
o lotooeAida BLPAiou Distributed Systems: Principles and Paradigms
= [lopouclaoels ano to BLPAio
e [lapopola avolyta pabnuato
o MabBnua Distributed Computer Systems Engineering (MIT)
= AVOLXTO UALKO HoBUATOC PE VAAOYO TIEPLEXOUEVO.
o Mabnua Cloud Computing Concepts (Coursera)
= AvolyTto SIKTuako padnua amd to University of lllinois at
Urbana-Champaign.
e YAIKO gpyaotnpiwy Kol EpyaoLwV
o [poblaypadég Tou BitTorrent
= Avenionun LotooeAida mpodloypadwv Tou TTPWTOKGAAOU TOU
BitTorrent.
o lotooeAida meplypadng tou BitTorrent
= Texvikn meplypodr Tou pwTtokoAou tou BitTorrent.
e  HAekTpoVIKEG TINYEG BLBALOBRAKNG LOpULOTOG
o |EEE Transactions on Parallel and Distributed Systems
= EMLOTNUOVLKO TIEPLOSLKO VLA TOL KATAVEUNUEVA Kal TTapAAAnAa
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ocuotnuata tng IEEE.
o Springer Distributed Computing
= ETLOTNUOVLIKO TIEPLOSLKO YLa TOL KATAVEUNEVA GUOTILOTO TNG
Springer.
o Elsevier Journal of Parallel and Distributed Computing
= ETLOTNUOVLKO TIEPLOSLKO yla TAPAAANAO KOl KATAVEUNUEVO
UTtOAOYLOUO TNG Elsevier.

e Textbook web pages
o Web page for Distributed Systems: Principles and Paradigms
= Presentations from the book.
e Similar open courses
o Distributed Computer Systems Engineering course (MIT)
=  Open course material with similar content.
o Cloud Computing Concepts course (Coursera)
=  Open course from University of lllinois at Urbana-Champaign.
e Laboratory and project materials
o BitTorrent specifications
= Unofficial specification page for the BitTorrent protocol.
o lotooeAida meplypadrng tou BitTorrent
= Technical description of the BitTorrent protocol.
e Online resources from the institutional library
o |EEE Transactions on Parallel and Distributed Systems
= Scientific journal on parallel and distributed systems by IEEE.
o Springer Distributed Computing
= Scientific journal on distributed computing by Springer.
o Elsevier Journal of Parallel and Distributed Computing
= Scientific journal on parallel and distributed computing Elsevier.

2.1.29 AN\ TPOTELVOEVA OO LATA TOU LEPULOTOG GXETIKWY JLE TO TIPOYPOLLHAL
onoudwv. (Recommended optional program components.)

e Kwnta kat Aldyuta uotnuato

e Mobile and Ubiquitous Systems

2.1.30 AvabBéoelg epyaociwv (Assignments).

KaBe dpottntng n opdada pottntwy Ba KOV OEL io TTPOYPAUOTLOTIKA Epyacia n omoia
Ba alohoynbel péow eMISELENG TWV ATOTEAECUATWY KOl YPATTTH G ovadopag.

Each student or group of students will implement a programming project which will be
evaluated based on a demo and a written report.

2.1.31 Antautrjoslg podnpatog (Course requirements)
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e  TeXVLKEC QMALTHOELG: To HABnuo amaltel EMAPKELC YVWOELG TIPOYPAUUATIOUOU
o€ Java.

e AM\ec amaltioslc: H mapakoAolBnon Twv epyactnpilwy ivol TTPOALPETLKN Kall
Ta epyaotipla dev Babuoloyolvtal.

e Technical Requirements: This class requires an adequate knowledge of computer
programming in Java.

e Other Requirements: Laboratory attendance is optional, laboratory sections are
not graded.

2.1.32 Napatnprostg (Remarks)

2.1.33 Euxaplotieg (Acknowledgments)

OL ELKOVEG TWV MAPOUCLACEWV TTPoEp)ovTal amo To BLBAlo «Kataveunuéva Zuotiuata
ue Javaw, |. KaBoupag, I. MAAng, I. ZuAwpévog, A. Poukouvakn, 3n €kdoon,
KAewdapBuog, 2011.

Apdon «Avolytd Akadnuaikd Madrpota oto OwovouLko Mavemniotpuio ABnvwv 11



2.2 [IANPo@OPLEC VLA TIG OEPATIKEG EVOTITEG N EVOTNTEC SLXAEEEWV
2.2.1 Ap1lBpog Ogpatikwv Evotntwy

|7

2.2.2 TitAoL Ogpatikwv EvotAtwv

Elcaywyn

OewWpPNTIKEG OPXES

ZNTNLOTO KOTAVEUNEVNG ETIEEEPYAOLAG
MPOYPOUUATIONOC KATAVE LN UEVWY CUOTNLATWY e Java
AoUNUEVO CUCTAATO OUOTILLWY

ASOUNTO CUCTALATO OUOTIWY

Kataveunuéveg unnpeoteg

ey o> W =

2.2.3 AvalAutikr teptypadr evotRtwy

1. Elcaywyn

TNV mapovoa eVOTNTA MEPIAABAVOVTAL ELCAYWYLKEG EVVOLEG TOU UOBATOC OTIWE N
KOTAvonon Twv SLapopwv TUTIWV CUOTNUATWY TTOAAWY EMEEEPYACTWVY KL TOU
AOYLOULKOU GUGTHUOTOG TTOU XPNOLUOToLoUY, N e€0LKELWON LE TIG apxEC oxedlaong Kot
TLG TTOPEYOUEVEG UTINPECLEG TWV KATOVEUNUEVWY CUCTNUATWY, KAl TEAOG, N Kotavonaon
TWV BACIKWY LOVIEAWV 0pYAVWAONG KATOVEUNUEVWY CUCTNMATWY (LLOVTEAO TTEAATN -
€€UMNPETNTA KOl LOVTEAO OMOTIHWY)

2. OewpPNTIKEC OPXES

H mapouoa evotnta KOAUTITEL TIG BEwPNTIKEG BATELG TNG KATAVEUNUEVNG EMeEEPYATLOG,
EEKLVWVTOC [LE TN £VVOLO TOU CUYXPOVLOUOU, ToUG hUGLKOUC Kot AOYLKOUG XPOVLOTEG
(ool kat Stavuopatikolg), TV Evvola TNG KABOALKN G KATAOTAGNG KAl TOUG
oAyopiBuoUC KATAOKEUN G KABOALKWY KATAOTACEWY HECWY OTLYLOTUTIWV I
TAPATNPINCEWV. 2TNn oUVEXELA e€sTalovtal oL pEBodol amoTipnong KaBoAkwv
KOTNYOPNHUATWY Kol TTAPOUCLATETAL LLLO. OELPA AYOPLOLWY Yla TOV EVIOTLOUO
able€odwv. TENoC, mapouaLaleTal TO MPOBANULO TOU apoLBaiov amokAELGUOU oTa
KOTAVEUNHUEVA cuoThpaTa Kal Sivetal pia oslpd aAlyopiBuwv yia tn Abon Tou.

3. ZNTNHOTO KOTAVEUNEVNG ETIEEEPYAOLOG

2TNV EVOTNTA OUTH KAAUTITOVTOL Lo OELPA {NTNUATWY KATOVEUNUEVN G eEMeEepyaaiag.
ApxLKA KaAUTTTOVTAL OL €VVOLEG TNG BAABNC, TOU 0PAANATOG KaL TNG ammotu)iag, ot
Baolkeg TEXVIKEC avoxN G PAaBwY LECW TTAEOVAGHOU, TIOPOYWYNG AVILYPAPWY Kol
OMOKATAOTOONG, KABWC Kal To TTPoBAr LOTA KATAVEUNUEVNG cudwViag. TEAOC,
g€etalovral SL1apoPETIKA LOVIEAWV 0pyAVWONG TTOPWY OTA KATAVEUNUEVA CUCTHATA,
YIVETOL ELOAY WY OTLC TIOALTLKEG KOTAXWPLONG EMEEEPYACTWV KOl TLG PACLKES TOUG
Katnyoplec (e€Looppodmnong hpOPTOU Kal KATAUEPLOHOU GOPTOU) Kol KOAAUTITETAL N
£VVOLa KOl Ol BAGLKEG TEXVIKEG LETEYKOTAOTAONG KWALKAL.

4. MpoypAUUATIONOC KATAVEUNUEVWY CUOTNUATWY LE Java

H evotnta Eekva pe emavalnyn Twv Baotkwv MPWTOKOAAWY ETILKOLVWVIOE KoL TNG
£vvolag Twv utodoxwv, ultoSoxEC atnv Java, kot BEpata e€olKelwonG Ue TNV
AELTOUPYLKOTNTA KAL TNV UAOTIOINGN TWV QTMOUAKPUCUEVWV KANCEWV. XTN CUVEXELA
KQAUTITEL TNV EVVOLOL TWV VALATWY KoL TWV SLEpYAoLWY, KABWE KoLl TOUG NXAVIGUOUG
Sloxelplong Kat cuyxpoviopol vnuaTwy Tne Java.
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5. AounUEVO CUCTH LT OUOTIHWY

H mapoloa evotnTa MEPLEXEL UALKO yLa TNV £VVOLA TOU TIVOKO KATAKEPUATLOMOU KAl TG
KOTaVeEUNUEVNG Hopdn¢ Tou (DHT), pe éudaon ota cuotipoto Chord kat Pastry. Ta emi
HUEpou¢ BEpata mou mapouctalovral, adopouyv Tn moAveknount) péow DHT (oUothua
Scribe).

6. ASOUNTO CUCTH AT OUOTIHWY

3tn mapovaca evotnta Ba Bpeite UALKO TTou adopd TN KATAVONON TWV BACLKWY
{NTNUATWVY KoL TEXVIKWV 0TNV avalitnon apXeiwv o€ OUOTILA CUCTH AT
(e€umtnpetnTég, MANUUUPA, NULSOUNUEVA SiKTUA), KL TN KATAVONGN TOU TIPORAROTOG
NG avtaAAayn OPXELWV OTO OUOTLUO CUCTHHATA Kal EE0LKEIWON UE TO cUOTNUA
BitTorrent.

7. Kataveunuéveg unnpeoteg

H napouca evotnta KAOAUTTEL Ta BAGIKA {NTHUOTO TWV KOATOVELNUEVWY CUOTNUATWY
anoBrkevong (apxeia, eupetnpla, Sopr EUTINPETNTWY, TIPOCWPLVI ATIoBrKEUON,
Slemadr Kol CUVETELA) KOBWE KOl UL OELPA LEAETWYV TIEPLTTTWONG KAAGLKWV
ocuotnuatwy apxeiwv (NFS kat AFS) aA\d kot cuoTnuATwy o Baci{ovtol oTo OVTEAO
opotipwy (PAST kat CFS).

2.2.4 N\é€erg — KAELSLA VA evoTnTa

1. Elcaywyn

Atadavela, KALLAKWON, TIEAATNG-EEUTINPETNTAG, CUCTILOTA OLOTIUWV.

2. OewpPNTIKEC OPXES

ZUYXPOVLOUOG, XPOVLOTEG, KATAOTAOELG, OTLYLOTUTIO, TIOPOTNPHOELG, KOTNYOpPHLaTa,
adle€oda, apolfaiog amokAELOUOG.

3. ZNTNHOTO KOTAVEUNEVNG ETIEEEPYACLOG

Idalpa, BAAPN, amotuyia, EVEPYNTIKN Tapaywyr), TabNTLKA TOpaywyH, OTTOKATACTAOoN,
oupdwvia, KATAUEPLOUOG POPTOU, EELOOPPOTINGN POPTOU, LETEYKATAOTACH KWAELKAL.

4. MpOoYPAUUATIONOG KATAVEUNUEVWY CUOTNUATWY K Java
Ynodoxeg, oslplakomnoinon, RPC, viLATA, TAUTOXPOVLOMOG.
5. Aopunuéva CUCTAUATA OUOTIHWY

Kataveunpévol mivakeg katakepuotiopol, DHT, Chord, Pastry, moAuekmoumnn,
amoBnkevuon), Scribe.

6. ASOUNTA CUCTAUATA OLOTIHWY
Napster, Gnutella, Kazaa, BitTorrent.
7. Kataveunuéveg unnpeoteg

Apyxela, eupetrpla, poowplvh amobrnkeuon, cuvemneta, NFS, AFS, PAST, CFS.

Apdon «Avolyta Akadnpaikd Madnipata oto Otkovopko Mavemniotipo ABnvwy 13



