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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 Zuotruota

| Distributed Systems

2.1.3 AktuaKag tonog pabnuatog (Course web site)

| https://opencourses.aueb.gr/courses/INF104/

2.1.4 Kwdkog Madnpartog (Course Code )

| 3664

2.1.5 Eninedo padipatog/KokAog ortoudwv (Course level/cycle)
1. Nporntuytakoé (Undergraduate)/Npwtog kUkAog ortoudwv (First cycle)
2. Metantuylako (Graduate)/AsUtepog kUkAog ormtoudwv (Second cycle)
3. Awbaktoplkd (Doctoral)/ Tpitog kUkAog omoudwy (Third cycle)
2.1.6'Erog onouvdwv (Year of Study)
Etog: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. Ymoyxpewtikd (compulsory)

2. Em\oyng (optional)
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2.1.9 AlbaktikéG wpeg oto e€apunvo (Course hours per semester): 60
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)

‘ Npomntuxtakoi ¢pottntég Tou TuRpatog MAnpodopikig.

‘ Undergraduate students of the Department of Informatics.

2.1.13 Motwtikég povadeg (ECTS Credits)
AplBUOG povadwv: 6

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 pAOnua KaAUTITOVTOL OL BACLKEG EVVOLEG TWV KOTOVEUNUEVWY CUCTNHATWY (apXEG,
OUCTOTLKA OToLXELa, Tpooeyyioelg oxediaong, mpoPAnpata vAomoinong), Wote oL
doLTNTEC va amokTcouV avtiAndn Twv SuvatoTTWV ToU TTIPOGHEPOUV KAl TWV
TPOBANUATWY TIOU OVTLUETWIIL{OUV CAUEPA TA KATAVEUNUEVA cuaThpata. Adou yivel
L0 ELOOYWYH OTO KOTOVEUNUEVA CUCTAATA (LOVTEAQ OpyAVWONG), KAAUTITOVTOL
Baolkd InTApATa KATAVEUNUEVNC eme€epyaaiag (ekAoyn apxnyol, KATOVEUNUEVEC
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ouvalhayeg) kaBwg kal Ta Baoctkd BEpata uAomoinong Toug (SIKTUWOoN, TOAUVNLATWON,
QTIOUOKPUOUEVH KANON OVTLIKELLEVWY, UNXAVIOUOL aodAAELAG). ITN CUVEXELQ
g€etalovral ol BaCLKEG EVVOLEC TWV CUOTNHUATWY OUOTIHWY (Sopnuéva cuothuaTa,
SpopoAdoynon) kat ot epappoyEC Toug (avalnTnon MEPLEXOUEVOU, TIOAUEKTIOUTTH ),
TIAPOUGCLATOVTAL OPLOUEVEG KATAVEUNUEVEG UTINPECLEC (KOTOVEUNEVN ovouaoia,
KOTOVEUNUEVN amoBrnkevuan) Kol TEAOG e€eTAIOVTAL LNXOVIOUOL ETTILKOWVWVIOG
vPnAotepou emMESOU (UNVULOTOOTPEPEC EVOLAUECO AOYLOULKO, UTtNPEDLEC laToU).

To MPOKTLKO LEPOC TOU LB UOTOC EMKEVIPWVETAL OTLG SuvaTOTNTEG TTou Sivel n Java
YLOL TOV TIPOYPOLUOTIOUO KOTAVEUNMEVWY GUOTNUATWY KoL 0TNV UAoToincn ebapuoywyv
KOTOVEUNUEVWV EDaPLOYWV. H TTpOypaLLATIOTLKY Epyacio Tou padrpatog adopd tnv
KOTOLOKEUT) EVOC SOUNUEVOU CUCTHOTOC OUOTIHWY Yl avalATnon apXelwv LE Xprion
OUMTOUAKPUOMEVWV AVTIKELLEVWV.

This course covers the basic concepts of distributed systems (principles, components,
design approaches, implementation issues) , allowing students to gain an understanding
of the capabilities offered and the problems faced by contemporary distributed.
Systems. After an introduction to distributed systems (models), the course covers basic
implementation issues (networking, multithreading, remote method invocation, security
mechanisms) as well as basic issues in distributed processing (leader election, distributed
transactions). Then, the course covers the basic concepts of peer to peer systems
(structured systems, routing) and their applications (content search, multicast), presents
some distributed services (distributed naming, distributed storage) and finally examines
higher level communication facilities (message oriented middleware, web services).

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 structure peer to
peer system for file searching using remote objects.

2.1.17 Neprexopeva padnparog (Course Contents )

Elcaywyn, Un CUYKEVTPWTLKA CUOTHLATA, OTOXOL KOl UTINPECLEG KOTAVEUNUEVWY
OUGCTNUATWY, LOVTEAD TTEAATN-EEUTINPETNTH], LOVTEAO OUOTIHWY. EKAoyr apxnyou.
ATOULKEG oUVOAANAYEC. MNXQVLOUOL ETILKOWVWVLOG, AMOUAKPUCUEVN KARon Sladlkaclwy,
Siktuwon otnv Java. TAUTOXPOVIGHUOC Kal VAMATA, VAATo otnv Java. Katavepnuéva
CUCTAMATA QVTLIKELLEVWY, Java RMI. Ofuata achdalelog, aodpaletla otnv Java.
Katavepunuévol mivakeg Katakepuatiopoy, cuotiuata Chord, Pastry kat Scribe.
Kataveunuéva cUCTAUOTA OVOLACLOC, OVopacia OVIOTTWY, UTINPECLEG ovopaaiag,
gUpETNPLlWV KoL EVTIOTILOMOU ovToTATwY. Kataveunuéva cuotruota anodrjkeuong,
ocuotnuata NFS kat AFS, cuotrpata PAST kot CFS. Mnvupatootped£g evOLAUECO
AOYLOULKO. YTinpeoieg loTou.

Introduction, non-centralized systems, distributed system goals and services, client-
server model, peer to peer model. Leader election. Atomic transactions. Communication
mechanisms, remote procedure calls, networking in Java. Concurrency and threads,
multithreading in Java. Distributed object systems, Java RMI. Security issues, security in
Java. Distributed hash tables, Chord, Pastry and Scribe.Distributed naming systems,
entity naming, naming, directory and location services. Distributed storage systems, NFS
and AFS, PAST and CFS. Message oriented middleware. Web services.
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2.1.18 MaBnoiakoi otoxot podnpatog (Course Objectives/Goals )

e Katavonon tng dUong TwV KATAVEUNUEVWY CUOTNUATWY

e Efolkelwon pe TIg TpoodePOUEVEG SUVATOTNTEG

e Katavonon twv Baoctkwv mpoBAnUATwY UAoToinong

e Efolwkelwon pe kataAnAa 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-EEUTINPETNTHG, CUCTHLATA OLOTIMWY, EKAOYI apxnyou,
OTOMLKEG CUVAANAYEG, EAEYXOC TAUTOXPOVLOMOU, KAeldwHa, alald6oEog EAeyxog, Slatasn
xpovoodpayidwv, kataveunuévn déopeuon, ultodoxEg, oslplakomoinon, RPC, vauara,
TOUTOXPOVIOUOC, avTLKeleva, Java RMI, Stemadeg, mapoyotl, Aloteg eAéyxou
TPOOTIEAAONG, GUVOELG LNVUUATWY, KpuTttoypadia, KAELSLA, uTtoypadEg,
TILOTOTIOLNTIKA, KATOVELNLEVOL TIVOKEG KOTAKEPUATLOMOU, DHT, Chord, Pastry,
TIOAUEKTIOUTT, amoBrikeuaon, Scribe, ovopata, SleubBUVOELS, AVAYVWPLOTLKA, XWPOL
ovouatwy, avaluon ovopdtwyv, DNS, X.500, Active Directory, NDS, deikteg tomobeoiag,
opxLKn TomoBeaia, apyela, EVPETNPLO, TPOCWPLVN anoBrikeuon, cuveneta, NFS, AFS,
PAST, CFS, unvupotootped£g evOLAUETO AOYLOULKO, UTINPECLa HNVUATWY Java,
T(PONYHEVO TMIPWTOKOAAO AVOOVAG UNVUHATwY, MOM, JMS, AMQP, untnpeaieg lotou,
vYAwooa neplypadng umnpeowwv lotou, WSDL, SOAP, REST.

Transparency, scalability, client-server, peer-to-peer systems, leader election, atomic
transactions, concurrency control, locking, optimistic control, timestamp ordering,
distributed commit, sockets, serialization, RPC, threads, concurrency, objects, Java RMI,
interfaces, providers, access control lists, message digests, cryptography, keys,
signatures, certificates, distributed hash tables, DHT, Chord, Pastry, multicast, storage,
Scribe, names, addresses, identifiers, name spaces, name resolution, DNS, X.500, Active
Directory, NDS, location pointers, home location, files, directories, caching, consistency,
NFS, AFS, PAST, CFS, message oriented middleware, Java messaging service, advanced
message queueing protocol, MOM, JMS, AMQP, Web services, Web services description
language, WSDL, SOAP, REST.

2.1.20 MNpotewopevn pwroypadia yia to padnua

2.1.21 Opada avantuéng nepiexopévou (Content Development).

AtaAE€elg: Tewpylog ZUAwHEVOC, AvarmAnpwtng Kadnyntrng OMA.
DOpovtiotrpla Kat epyactnpla: lwavvng Boutsis, Yoyndlog Atdaktopag OMA
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Lectures: George Xylomenos, Associate Professor, AUEB.
Recitations and laboratories: loannis Boutsis, Doctoral Student.

2.1.22 TOmot ekmadeutikol UAKoU (course format)
e Awadaveleg
®  JNUELWOELC
e ButeolloAéLelg
e Podcast
e Hyo
e [TOAUMEOLKO UALKO
e  ALOSPACTIKEG QOKNOELG

2.1.23 MNpotewodpeva cuyypaupata (Recommended textbooks)

o |. KaBoupag, I. MAANG, . ZuAwpévog, A. Poukouvakn, «Katavepnuéva
Juothuarta e Javar, 3n €kdoon, KAeldapibuocg, 2011.

e A.S. Tanenbaum, M. Van Steen, “Distributed Systems: Principles and Paradigms”,
2nd edition, Prentice Hall, 2006 (ota EAAnvikd 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 Opydvwon padnuatog (Course organization)

Aopn Kat cuyvotnta StéackaAiag
o Awalé€elg: 2 dopég TNy efSopada, 2 wpeg, yia 13 eBdopadeg
e Epyaotnplo: 1 popd tnv efdopada, 2 wpeg, yia 4 eBEOUASES

Course Meeting Times / Course Structure
e Lectures: Twice per week, 2 hours, 13 weeks
e Laboratories: Once per week, 2 hours, 4 weeks
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2.1.25 M£0060o¢ sidaokaliag (teaching method)

Abaokahia pe SLaAEEELG.
MPAKTLKr) ALOKNON OTO EPYO.CTHPLO UTIOAOYLOTWV.

Teaching via lectures.
Practice sections in the computer laboratory.

2.1.26 M£00o6oL aglohdynong/BadpoAroynong (Assessment method and criteria).
AtaF€oio U6Vo OTOUC (POLTNTEC, OXL OTO EUPU KOLVO.

O teAkoG Babuog Tou pabripatog umoAoyiletal wg €ENG:
o 40% TPOYPOLATLOTIKY Epyacia
e 60% TeAIKEG EEETAOELG

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

2.1.27 Npoanoattovpeva (Expected prior knowledge/ prerequisites and preparation)

e Aiktua YmoAoyLotwv
e [lpoypaupaTLoUOC YtoAoyLoTwy e Java

® AELTOUPYLKA ZUCTHUOTA

e Computer Networks
e Programming in Java
e Operating Systems

2.1.28 EmuntAéov cuvictwievn BiBAloypadia kat UALKO pog peAétn (Literature and
study materials / reading list)

e |oTooeAibEG CUYYPAUUATWY
o lotooeAida BLBAlou Kataveunuéva Zuotipata pe Java
= ELKOVEG KOlL TIPOUGLACELG arto To BLBALO, KWELKAG TWV
T(POY PO UUATWV.
o lotooeAida BLBAiou Distributed Systems: Principles and Paradigms
= [lopouclaoelg amno to BLPAio
e [lapopola avolyta pabnuato
o MabBnua Distributed Computer Systems Engineering (MIT)
= AVOLXTO UALKO PHoORUaATOC e 0VAAOYO TTEPLEXOUEVO.
o Mabnua Cloud Computing Concepts (Coursera)
= AvolyTto SIKTuako padnua amd to University of lllinois at
Urbana-Champaign.
e  YAIKO gpyaotnpiwy Kol EpyOoLwV
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o lotooeAida tou Chord
= |otooeAida tnGg apxLkng uAomoinong tou Chord amo to MIT.
o lotooeAida tou Open Chord
= YMAomoinon tou Chord og Java.
e HAektpovikég mnyEG BLBALOBNKNG LOpUATOC
o |EEE Transactions on Parallel and Distributed Systems
= ETLOTNUOVLKO TIEPLOSLKO YLO TOL KATAVEUNMEVA Kal TIOPAAANAQL
ouotnuarta tng IEEE.
o Springer Distributed Computing
= ETLOTNUOVLIKO TIEPLOSLKO YLA TOL KATOVEUNEVA GUOTI LT TG
Springer.
o Elsevier Journal of Parallel and Distributed Computing
= EMLOTNMOVIKO TIEPLOSIKO YLa TIAPAAANAO KOl KOTAVEUNLEVO
uTtoAoyLolo tng Elsevier.

Textbook web pages
o Web page for Distributed Systems: Principles and Paradigms
= Presentations from the book.
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.
Laboratory and project materials
o Chord web page
=  Web page of the original Chord implementation from MIT.
o Open Chord web page
= Chord implementation in Java.
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\ TPOTEVOUEVA OO LATA TOU LOPULOTOG OXETIKWY UE TO TTPOYPOLHAL
onoudwv. (Recommended optional program components.)

2.1.30 AvabBéoelg epyaociwv (Assignments).

KaBe dpottntng n opdada pottntwy Ba KOV OEL io TTPOYPAUOTLOTIKA Epyacia n omoia
B aflohoynOel pEow eMISELENG TWV ATTOTEAECUATWY KOl YPATTTH G ovadopac.
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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 Anautiosig padnparog (Course requirements)

o  TeXVLKEG QAT OELG: TO LAONUA ATALTEL EMAPKELG YVWOELG TTPOYPAULATLOIOU
o€ Java.

o  AM\eg amnoattioels: H mopakoAouBnon Twv epyactnplwv elval TIPOALPETLKA Kol
Ta gpyaoctipla 6ev Babpoloyolvral.

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 amod To BLBAlo «Kataveunuéva Zuotruota
ue Javar, |. Kapoupag, I. MAAng, I. ZuAwpévog, A. Poukouvakn, 3n €kdoon,
KAewddapBuog, 2011.
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2.2 [IANPo@OPLEC VLA TIG OEPATIKEG EVOTITEG N EVOTNTEC SLXAEEEWV
2.2.1 Ap1lBpog Ogpatikwv Evotntwy

IG

2.2.2 TitAoL Ogpatikwv EvotAtwv

Elcaywyn

OewWpPNTIKEG OPXES

ZNTNHOTO KOTAVEUNEVNG ETIECEPYATLOG
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 MEPLAALBAVOVTAL ELOAYWYLKEG EVVOLEG TOU HABNLOTOG OTIWG 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 KATAVEUNUEVWY CUCTNUATWY, KOL TEAOG, N KOTAVONoN
TWV BACIKWY LOVIEAWV 0pYAVWAONG KATOVEUNUEVWY CUCTNMATWY (LLOVTEAO TTEAATN -
€€UTNPETNTA KOl LOVTEAO OUOTIHWY).

2. ZNTNHOTO KOTAVEUNEVNG ETIEEEPYATLOG

2TNV EVOTNTA QUTH KAAUTITOVTOL PLO OELPA {NTNUATWY KOTOVEUNUEVNG eEMetepyaaiag.
ApXLKA, TtapouaLaleTal To TPOBANUA TNG EKAOYNG apXNyoU Kal Lo oelpd alyopiBuwv
£KAOYNG yLa SLadOPETIKEG TOTIOAOYIEG. 2TN CUVEXELQ KAAUTITOVTOL OL OTORLKES
ouvaAAayeg, Ta mpoBARaTa UAOTIOINONG TOUG, KOl Lot OELPA Ao PeBodoug yLo tov
£\EYXO0 TAUTOXPOVIOHOU OTLC UVAANAYEG, OAOKANPWVOVTOC HE Hla avadopd ota
KOTAVEUNUEVA TIPWTOKOAAA SEGHELONG.

3. MPOYPAUUATIONOG KATAVENEVWY OUOTNLATWY LE Java

H evotnta Eekva pe emavaAnyn Twv Baotkwv MPWTOKOAAWY ETILKOLVWVIOG KOl TNG
£vvolag TwV UTtodoxwV, UTIOSOXEG otnV Java, Kal Bgpata e€olKElWoNG e TNV
AELTOUPYLKOTNTA KAL TNV UAOTIOINGN TWV QTMOUAKPUCUEVWV KACEWV. XTN CUVEXELA
KAAUTITEL TNV EVVOLO TWV VAUATWY KOl TWV SLEpYaoLwV, KaBWE Kol TOUG UNXAVIGHOUG
Slayelplong Kal cuyxpoviopoU vNUATwyY TG Java. MEeTd meplypddovtal Ta HovtEAa
OTMOUAKPUOUEVWV AVTIKELLEVWV KOL TO LOVTEAO QTTOLOKPUGUEVWY OVTLKELUEVWVY KOl
kKAnoewv Java RMI. TEAog, KAAUTITETAL N OPXLTEKTOVLKI aodAAELOC TNG Java Kal oL
LNXOVLIOUOL TToU TtapEXEL yLa EAeyX0 TIPOaBaonG, Kpumtoypodia, cUVOYELS LNVUUATWY,
Pndlakég umoypadég kot PndLakd moTonoLnTka.

4, Aopunuéva CUCTAUATA OUOTIHWY

H mapouca evotnTa MePLEXEL UALKO YLOL TNV €VVOLA TOU TIVAKO KOTOKEPUATIOUOU KaL TNG
KOTAVEUNHUEVNG Lopdn G Tou (DHT), pe éudaon ota cuotrpato Chord kat Pastry. Ta emi
péEpoug Bpata mou apouatalovral, a.popouV T MOAUEKTOUT HEcw DHT (clotnua
Scribe).

5. Kataveunuéveg unnpeoteg

H mapov oo evotnto apyLka SIVEL pLa eLocaywyr os B€pata ovopaaoiag (oxEon ovopdtwy,
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SleuBUVOoEWY KoL aVayVWPLOTLKWY) KOL 0TNV OVAAUGCH OVOLLATWY (XWPEOL OVOUATWY,
ouoTnpata ovopaociag), e¢eTAlel pla oELpA LEAETWVY TIEPITTTWONG CUOTNUATWY
ovopaotag (DNS kat GNS) kat eupetnpiwv (X.500, Active Directory, NDS) kot KAEiveL pe
ovadopd OTOV EVIOTILOLO KLVNTWV OVTOTATWY e SELKTEG KaL apyLkr) B€on. ZTn cUVEXELQL
KOAUTITEL TO BAOLKA {NTHHOTO TWV KATAVELNUEVWY CUOTNUATWY ammoBrikevong (apxeia,
gupeTnpla, Soun eEUTMNPETNTWY, TPOOWPLVH amoBrKeuon, Slemadr Kol CUVETELQ)
KaBwe Kal pLa oELpA LEAETWVY TIEPIMTWAONG KAAOLKWV cUOTNUATWY apxelwv (NFS kat AFS)
oAAG KOl cuoTNUATWY TIou Bacilovtal oto poviéAo opotipwy (PAST kat CFS).

6. Mnxaviopol emkolvwviog upnAotepou enmédou

H evotnta autr) KOAUTITEL LNXAVIOUOUG yLo ETtKoVwvia ag unAdtepo eninedo amo otl
HEow uTtodoxwv 1 RMI. Apxika KAAUTITETAL N €vvola Kol oL EpOaPUOYEC TOU
HNVULOTOoTPEDOUC EVOLAETOU AOYLOLKOU, KOl TTApoUoLalovTal TO POTUTIOL SLETadI G
UTINPECLOG LNVULATWY TNG Java KAl TO TIPONYIEVO TIPWTOKOAAO AVOOVAG UNVUUATWY
YLlO LNVULOTOOTPEDEG EVOLAMETO AOYLOMLKO. ITN GUVEXELA ALOXOAOULAOTE E TN dUoN
KOL TN XPNOLLOTNTO TWV UTINPECLWYV |oTOU, TIG TPOooEeYYioeLlg oxedLaooU Kal UAomoinong
UTiNpeoLWV lotou, KaBwg Kat TIg mpoaoeyyiloelg uhomoinong Baoilopéveg oto SOAP, oto
otuA REST, kal Tn oUYKPLON TWV TIPOCEYYLCEWV AUTWV.

2.2.4 N\é€erg — KAELSLA VA evoTnTa

1. Elcaywyn
Atadavela, KALLAKWON, TIEAATNG-EEUTINPETNTAG, CUOTHOTA OLOTIUWV.
2. ZNTNHOTO KOTAVEUNEVNG ETIECEPYATLOG

ExAoyn apxnyoul, aToULKEC CUVAANAYEG, EAEYXOG TAUTOXPOVIOMOU, KAEISwHa, aloldé60&og
£\eyxoc, Statagn xpovoodpayldwy, katavepnpuévn S€opeuan.

3. MpOoYPAUUATIONOG KATOVEN UEVWY GUOTNUATWY LE Java

Yrnodoxeg, oslplakomnoinon, RPC, vijpaTa, TAUTOXPOVLIOMOG, aVTIKEipeva, Java RMI,
SlemadEg, mapoxot, Aloteg eAéyxou MPooméAaonG, oUVOPELG UNVUUATWY,
kpumtoypadia, KAeLSLA, UTIOYPAPEC, TILOTOTIOLNTLKA.

4. AopunuEva CUCTAATO OUOTIHWY

Kataveunpévol mivakeg kotakeppatiopol, DHT, Chord, Pastry, moAuekmounn,
amoBnkevuon), Scribe.

5. Kataveunuéveg unnpeoteg

Ovopata, SLeuBUVOELG, AVAYVWPLOTIKA, XWPOL OVOUATWY, AVAAUon ovopdtwy, DNS,
X.500, Active Directory, NDS, Seikteg tomoBeaoiag, apxLkn tonobeoia, apxeia, evpetnpla,
mpoowpLvr amobnkevon, cuvénela, NFS, AFS, PAST, CFS.

6. Mnyxaviopot emikowvwviag uPpnAdtepou emnumedou

Mnvupatootped£EG EVOLAUETO AOYLOULKO, UTINPECLA LNVUUATWY Java, TiponyUEVO
TMPWTOKOAAO avapovn¢ pnvupdtwyv, MOM, JMS, AMQP, utinpeoieg lotol, yl\wooa
neplypadng unnpeotwv lotoy, WSDL, SOAP, REST.
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