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1. Xpnjon evtiTiov
To mapov EVTUTIO XPNOLUOTIOLE(TAL YLa TN CUYKEVTPWON TWV MANPOPOPLWV TWV HoBNUATwV
katnyoplag A- kaL tnv mpwtn ¢Aaon avantuéng Twy pabnudtwy katnyopiog A kat A+.

OLmAnpodopiec Slakpivovtol og UTIOXPEWTIKES ( TTPACLVOL TIIVAKEG) KAL TUPOALPETLKEC
(moptokaAl mivakeg). H cUUMARPWON TwV UTTOXPEWTLKWY oTolXelwv Sev amnattel dlaitepo
Xpovo. O OyKog Tou evtUTou gpdaviletol LeydAog KaBwe urtdpxouV TIOANEG TIPOALPETIKEG
mAnpodopieg, 6nwg mAnpodopieg kat otnv AyyAlkn yAwooa. MapakaAovvrat ta puéAn
AET/EN va unv amodappuvovtot armd to OYKo Tou EVTUROU.

MoAAQ amd ta otolyeia untapxouv Nén oto MPOYpAUUa oTtoudwy 1 €Xouv 1dn cuykevtpwOel
amnod th Movada Alaoddliong Mowdtntag (MOAIM) Tou k&Be 16pUipaToc.

Enwowvwvia: opencourses@aueb.gr
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2.IIANPpo@OoPLEC KoL EKTALSEVTIKO VAIKO AKaSNpaikov
MaOnpatog

2.1 [IA\npo@opicg padnpatog

2.1.1 Ovopa S18ackovtog/ddackoviwy (Instructor (s))

‘ FewpyloG ZUAWUEVOG

‘ George Xylomenos

2.1.2 Tithog MaBnpatog (Course title) onwg avadépetal oto npdypappa ortovdwv (MZ)

| AELTOUPYLKA ZuoThoTa

| Operating Systems

2.1.3 Aktuakag Tomog padnpatog (Course web site)

‘ https://opencourses.aueb.gr/courses/INF101/

2.1.4 Kwbikog Madnpartog (Course Code )

| 3464

2.1.5 Eninedo padipatog/KokAog oroudwv (Course level/cycle)
1. Nportuyiako (Undergraduate)/Npwtog kUkAog ortoudwv (First cycle)
2. Metamtuylako (Graduate)/AsUtepog kUkAog omoudwv (Second cycle)
3. Awbaktopiko (Doctoral)/ Tpitog kUkAog omoudwv (Third cycle)

2.1.6 'Etog onoudwv (Year of Study)
Etoc:1|2|3|4|5]|6

2.1.7 E€apnvo (Semester)
E€aunvo:1]2|3|4|5|6|7|8|9|10]11]12

2.1.8 Tunog padnpartog (Type of course)
1. Ynoxpewtiko (compulsory)

2. Em\oyn¢ (optional)
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2.1.9 AldaktikéG wpeg oto e§apnvo (Course hours per semester): 65
2.1.10 zuvéibaokalia: OX/
2.1.11 Nwooa sidaokaliag (Course language)

1. EAAnvVikA

2. AyyAn

3. AMn: (6nAwote)

2.1.12 Oupada otoxog (Target Group)

‘ Npomntuxtakoi pottntég Tou TuRpatog MAnpodopikig.

‘ Undergraduate students of the Department of Informatics.

2.1.13 MiotwtikéG povadeg (ECTS Credits)
AplBu6G povadwy: 8

2.1.14 Neproootepa yLa tov/Toug Siddckovieg (More about instructor)

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

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

2.1.15 Qwroypadia si8dokovtog (Instructor Photo)

2.1.16 Nepypadr padnpatog (Course Overview / Description /Synopsis)

2T0 padnua KaAUTITOVTOL OL BACLKEG EVVOLEG KL APXEC TWV AELTOUPYLKWY GUCTNLATWY,
neplypacdovral o Babog ta SLddopa CUCTATIKA TOUG OTOLXELA (OLAXELPLOTEG
ene€epyaotn, LVNUNG, EL0060ou/e€660u, apxelwv) Kal kaAumtovtal Opata tou
eMnpedalouv 0Aa ta cuotatika (adE€oda, aoddalela). Abol Tebel TO LOTOPLKO TAALGLO
£€EMENC TWV AELTOUPYIKWY CUCTNHATWY, Ttapouotalovral SLadopeC OXESLOOTIKEG
TpooEeyYioelg yia kKaBe cuoTtaTiko otolxeio. Epdoaon divetat ota mpoAipata
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vAomoinong kaBs cuOTATIKOU TWV AELTOUPYLIKWY CUCTNHATWY, TTAPoUGLAlOVTaG
Sladopeg AVCELG TTOU £XOUV XPNOLUOTIOLNBEL € TTpayUATIKA cuoTAOTA. To uadnua
KAelvel pe SUo peléteg mepimtwong, pia yla to UNIX yevika kat e181kd yio To Linux, Kot
pio yio ta Microsoft Windows, kot opLopéves kaBodnynTLlkeS apxeG yLa tn oxediaon Twv
AELTOUPYLKWY CUCTNHATWV.

To epyaoTnpLOKO LEPOC TOU LOBONALOTOC ETILKEVTPWVETAL OTN XPNON TWV LNXOVLIOUWY TOU
Linux (koL yevika tou UNIX) yia Staxeiplon, EmKovwvia Kol CUYXPOVIOUO SLEPYACLWV
KOL VNULATWV. To CXETIKO UALKO TTOPOUGCLATETOL O PPOVILOTNPLOKEG SLAAEEELG,
edapuoletal o epyactnplokd padnuota kot aflohoyeital péow dVo
TIPOYPOUATIOTIKWY EPYACLWY TIOU TiepAapBavovtat oth BabuoAdynon Tou pabnuartod.

The course covers the basic concepts and principles of operating systems, describes in
depth their various components (CPU, memory, I/0O, file managers) as well as issues
influencing all components (deadlocks, security). After setting the historical context of
operating systems, various design approaches are presented for each component.
Emphasis is given on the implementation issues of each operating system component,
by presenting various solutions used in actual systems. The course concludes with two
cases studies, one on UNIX in general and Linux in particular, and one on Microsoft
Windows, plus some guiding principles for operating system design.

The laboratory part of the course focuses on using the Linux (and UNIX) mechanisms for
process and thread management, communication and synchronization. This material is
presented in recitation sections, applied in laboratory sections and evaluated via two
programming projects which are included in the course grade.

2.1.17 Neprexopeva padnparog (Course Contents )

Oplopdg, Lotopia Kat Sopun AELToUpYIKWY ZuoTNUATWY (AZ). Baolkeg Evvoleg AZ. KANoOELg
OUOTHUATOC. AlEpYAOLEC KoL vApaTa. AladLepyaoLaKn EMKOVWVLIA.
XPOVOTIPOYPAUATIONOG eMeEepYaoTr). Xwpol SleuBUVOEWY Kol ELKOVIKH KUVAKN.
YAomoinon €LkoVLKNG UVAKNG e ogAlbomoinaon Kal TUnpatonoinon. Apxeia ko
kataAoyol. YAomoinon kot BeATloTtonoinon cuotnUatwy apxelwv. ApxEg UALKOU Kall
AoyLlopkoU eloddou-e£060u. ALaKOTEG, 06nyol cUCKELWV Kal mapadeiypata
Slaxeiplong cuokeuwy. MNopot, adlECoda MOPwWV KAl AVILLETWIILON TOUG. AoPAAELa Kall
kpumtoypadia. Mpootaocia AZ kol tautomnoinon xpnotwv. El6n emBeoswy, kakoBouAo
AOYLOULKO KaL TpoToL apuvag. Linux kat UNIX, uhomoinon Twv BAacIKwv cCUCTATIKWY TOU
Linux. Microsoft Windows, uAomoinon twv Bacikwyv cuotatikwy Twv Windows.
Awaxeiplon Slepyaociwv kat vpatwy POSIX oto Linux, EMKOWVWVIA KAl GUYXPOVLOOG
SlEpyaoLwy Kal vUATwV. ApXEC oxedlaong AELTOUPYLKWY CUOTNLATWV.

Definition, history and structure of an Operating System (OS). Basic OS concepts. System
calls. Processes and threads. Interprocess communication. CPU scheduling. Address
spaces and virtual memory. Implementation of virtual memory via paging and
segmentation. Files and directories. File system implementation and optimization.
Principles of 1/O software and hardware. Interrupts, device drivers and device
management examples. Resources, resource deadlocks and deadlock handling. Security
and cryptography. OS protection and user authentication. Attack types, malware and
defensive mechanisms. Linux and UNIX, implementation of basic Linux components.
Microsoft Windows, implementation of basic Windows components. Process and POSIX
thread management in Linux, process and thread communication and synchronization.
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Principles of operating system design.

2.1.18 Ma6notakoi otoxol padnpatog (Course Objectives/Goals )

e Katavonon tng SoUNnG TwV AELTOUPYLKWVY ZUCTNUATWY

e Efolkeiwon pe Lddopes oXeSLAOTIKEG TTPOOEYYIOELG

e Katavonon twv Bactkwv mpoPAnUATwy vAomoinong

e Efolkeiwon e tnv mpoogyytlon tou UNIX (Léow tou Linux)

Understanding of Operating System structure
Introduction to various design approaches
Understanding of the basic implementation issues
Introduction to the UNIX approach (via Linux)

2.1.19 Né€e kAewdLa (Keywords)

Mupnvag, KAOELC CUOTHOTOG, SLEPYACIES, VI LOTA, EMLKOLVWVIO, CUYXPOVIGUOG,
XPOVOTIPOYPAUUATIOUOG, ELKOVIKA UV, oeAlbomoinan, Tunpatonoinon, apyeia,
KaTAAoyol, cuatnuota apxeiwyv, SLaKomeg, odnyol cuoKeL WV, Topol, adlE€oda,
Kpumtoypadia, mpootaocia, tautonoinon, kKakoBouAo Aoylopiko, Linux, UNIX, Windows,
MS-DOS, aywyol, oupég pnvupdtwy, pthreads, tacuvdécoelg, uhomoinon, anodoaon,
Sloxeiplon Epywv.

Kernel, system calls, processes, threads, communication, synchronization, scheduling,
virtual memory, paging, segmentation, files, directories, file systems, interrupts, device
drivers, resources, deadlocks, cryptography, protection, authentication, malware, Linux,
UNIX, Windows, MS-DOS, pipes, message queues, pthreads, interfaces, implementation,
performance, project management.

2.1.20 MNpotewvopevn pwrtoypadia yia to padnua

2.1.21 Opada avantuéng neplexopévou (Content Development).

AlaAE€elc: Tewpylog ZUAwHEVoC, AvamAnpwtng KaBnyntrig OMNA.

@OpovtioTrpla Kat epyactrpla: zevodpwv Baotdakog, Yordlog Adaktopag OMA,
lwavvng Owudg, Yrioyndlog Atdaktopag OMMA, Nikog Zaxeilag, Yroridlog Albaktopag
OlA.

Lectures: George Xylomenos, Associate Professor, AUEB.
Recitations and laboratories: Xenofon Vasilakos, Doctoral Student, AUEB, Yannis
Thomas, Doctoral Student, AUEB, Nikos Zacheilas, Doctoral Student, AUEB.
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2.1.22 Tunot eknatdeutikol UALKOU (course format)
o  Awadaveleg
o  JNUELWOELG
e BuvteoSlaAE€elg
e Podcast
e ‘'Hyo
e [TOAUMEGCLKO UALKO
o  ALOSPAOTIKEG ALOKIOELG

2.1.23 Npotetvopeva cuyypappata (Recommended textbooks)

e A.S.Tanenbaum, «ZUyxpova AelToUpyLKA SuaTrpota», 3n €kdoaon,
KAewbdaplBuog, 2009.
e | K. KaBoupag, «Asttoupylkd Juothuatay, 7n €kdoon, KAetbapiBuocg, 2009.

e A Silberschatz, P. Galvin, G. Gagne, «/AslToupylka Suothpotay, 9n €kdoon, M.
lkloupdag, 2013.

e A.S.Tanenbaum, Modern Operating Systems, 3™ ed, Prentice Hall, 2007.
e Silberschatz, P. Galvin, G. Gagne, Operating Systems Concepts, 9™ ed, Wiley,
2012.

2.1.24 Opyavwon padnpuartog (Course organization)

Aopr) Kal cuyvotnto StéackaAiag
o AloAEelg: 2 popEc TV eBdopada, 2 wpeg, yia 13 eBSopnadeg
o  O@povtiotiplo: 1 popad tnv eBSopada, 2 wpeg, yLa 4 eBSoUASES
e Epyaotipla: 1 dpopa tnv eBoopada, 1 i 2 wpeg, yia 3 eBSopadeg

Course Meeting Times / Course Structure
e |Lectures: Twice per week, 2 hours, 13 weeks
e Recitations: Once per week, 2 hours, 4 weeks
e laboratories: Once per week, 1 or 2 hours, 3 weeks

2.1.25 M£Bodog sibaokaliag (teaching method)

Awdaokalia pe SLaAEEELS Kal ppovTioThpLa.
MPAKTIKA AOKNGN OTO EPYAOTHPLO UTIOAOYLOTWV.

Teaching via lectures and recitation sections.
Practice sections in the computer laboratory.
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2.1.26 M£Bodot aglohoynong/Badporoynong (Assessment method and criteria).
A 9€0110 LUOVO OTOUC (POLTNTEC, OXL OTO EUPU KOLVO.

O TteAKOG BaBuoc Tou padrpotog umoloyiletal we e€NG:

e 30% epyaocieg

o  70% TEAIKEG EEETAOELC
Av kamolo¢ potntng fabpoloynBei Alyotepo amo Tpla (Ue ApLoTA TO EMTA) OTLG
g€etaoelg, Oa BabBpoAoynBOetl pe autov o Pabuod (dev Ba mpootebolv ot Babuot

TO £MTA.

gpyaoclwv). Omolog ¢ottntrc dev mapadwoel epyacieg Oa BabuoloynBel maAL pe aplota

The final course grade is calculated as follows:

e 30% projects

o 70% final exams
If a student is graded less than 3 out of 7 in the exams, this will be the final grade
(project grades will not be added). Students that do not turn in projects, will be graded
fromOto 7.

2.1.27 Npoanawtovupeva (Expected prior knowledge/ prerequisites and preparation)

o [lpoypappatiopog Yrmoloylotwy pe C++
e Opyavwon ZuoTnuAaTwy YTOAOYLOTWV

e Programming in C++
e Computer Systems Organization

2.1.28 ErunA£ov cuviotwpevn BiBAoypadia Kat UAKO tpog peAétn (Literature and
study materials / reading list)

o |oTOOEALSEC CUYYPOAUUATWY
o lotooeAida BLBAlou Modern Operating Systems
= ELKOVEG KOl TTOPOUGLACELS artd To BLBALO, KwSLKAG TWV
T(POYPOUUATWY KoL eTii6eLEN oTeyavoypadiag.
o lotooeAida BLBAlou AsttoupyLkd ZugTrpaTa
= ELKOVEG KOl TTPOUGLACELG omto To BLBALO, KWSLKAG TWV
T(POYPOLULATWV.
o lotooeAida BLBAlou Operating System Concepts
= ELKOVEG KOl TIOPOUGCLACELG arto To BiBAlo.
e [lapduola avolyta poabnuata
o Mabnua Operating System Engineering (MIT)
= AvolyTo UALKO PLoOaTOC PE 0lVAAOYO TTEPLEXOUEVO.
o Mabnua Advanced Operating Systems (Udacity)
= AvolyTo SIKTUaKO Habnpa amo to Georgia Tech.
o MaBnua Operating Systems (Virginia Tech)
= AVOLXTO UALKO LaBnUaTog UE AVAAOYO TIEPLEXOLEVO.
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o AlaA€€elg pabnuatog Operating Systems and Systems Programming (UC
Berkeley)
= BwTeookomnUEVEG SLOAEEELC paBrpaTog e avaAoyn UAN.
e  YAIKO gpyaotnplwv Kal EpyacLwV
o Ewovikn unxavn Lubuntu 12.10 32 bit
= H &lKOVLKI) LNXaVvr) TTOU XPNOLUOTIOLELTAL VLA TIG EPYOCIEG TOU
pobnpatog ival éva apyeio vdi, cupmiecpévo os popodn 7z.
Meta To KaTEBaopa PETEL VA TO PlETOVoUAosTe o€ cslab.7z. To
OVOHO XPHoTN KOl TO UVONUATIKO TOU Elval csuser, Umopelte va
TO AAAGEETE PETA TNV IPWTN EKKIVNON.
o lotooeAiba mpoypappatog 7-zip
= [l VO QTTOCUUTILECETE TNV ELKOVLKH Unxowvn adou thv
KaTeBAOCETE, Ba XPELAOTELTE QLUTO TO MPOYPOLLLLLAL.
o [Mpoypappa eKTEAECNG ELKOVIKWV pnxavwy VirtualBox
= To apyelo vdi Tou TPOKUTITEL LETA TNV ATTOCUUTTLESN TNG
£LKOVLKAG LNXOVNG TTOU KATEBAOETE, EKTEAELTOL HECO OTO
npoypoppa VirtualBox, og omoladnmote mAATPOPUA KAl oV TO
EYKOTOOTHOETE.
o lotooeAiba MpooouoLWTH) ATAOU AELTOUPYLKOU CUOTHATOG
= To armAo AELTOUPYLKO GUGTNHA TIEPLYPADETAL OTO GUYYPALLLOL
AELTOUPYLKA ZUuoTHOTA - ZUoTAHatTo YtoAoylotwy Topog Il.
e  HAektpoVvikéG tNYEG BLBALOBNKNG LOpUHATOG
o ACM SIGOPS Operating Systems Review
= ETLOTNUOVLKO TIEPLOSLIKO YLa TOL AELTOUPYLKO GUGTHLOTO TG
ACM.
o ASPLOS: Architectural Support for Programming Languages and
Operating Systems
= Jelpd MPOKTIKWY cuvedplwv pe B€pa tnv umootrnpen YAwoowv
T(POYPOUUATIOHOU KOl AELTOUPYIKWY CUCTAUATWY OO TV
OPXLTEKTOVLKI UTIOAOYLOTWV.
o NOSSDAV: International Workshop on Network and Operating System
Support for Digital Audio and Video
= Jelpd MPOKTIKWY ocuvedplwv pe Bpa tnv umootnpen Yndlakou
AXOU KoL ELKOVAG aTtO TO AELTOUPYLKO oUOTNHA KoLl TO SiKTUO.
o OSDI: Operating Systems Design and Implementation
= Jelp@ MPOKTIKWY ouvedpiwv pe BEpa tnv oxeblaon Kot
vAormoinon AEITOUPYLIKWY CUCTNATWV.
o SOSP: ACM symposium on operating systems principles
= Jelpd MPOKTIKWY ouvedpiwv e BEpa TIG apXEC oxedlaong
AELTOUPYLKWVY CUCTNUATWV.

e Textbook web pages
o Web page for Modern Operating Systems
= |mages and presentations from the book, program code and
steganography demo.
o Web page for Operating System Concepts
= |mages and presentations from the book.
e Similar open courses
o Operating System Engineering course (MIT)
=  QOpen course material with similar content.
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o Advanced Operating Systems course (Udacity)
=  QOpen course from Virginia Tech.
o Operating Systems course (Virginia Tech)
=  QOpen course material with similar content.
o Operating Systems and Systems Programming course lectures (UC
Berkeley)
= Video lectures with similar content.
e Laboratory and project materials
o Lubuntu 12.10 32 bit virtual machine
= The virtuam machine used for the projects is a vdi file,
compressed in 7z format. After downloading, rename the file to
cslab.7z. The user name and password is csuser, you can change
it after first booting the system.
o 7-zip webpage
= To decompress the virtual machine after downloading it, you
will need this program.
o Virtual machine monitor VirtualBox
=  The vdi file produced after decompressing the virtual machine
you downloaded, is executed inside VirtualBox, in any platform
that you may want to install it.
e Online resources from the institutional library
o ACM SIGOPS Operating Systems Review
= Scientific journal on operating systems from ACM.
o ASPLOS: Architectural Support for Programming Languages and
Operating Systems
= Conference proceedings series.
o NOSSDAV: International Workshop on Network and Operating System
Support for Digital Audio and Video
= Conference proceedings series.
o OSDI: Operating Systems Design and Implementation
= Conference proceedings series.
o SOSP: ACM symposium on operating systems principles
= Conference proceedings series.

2.1.29 AN\ TTPOTELVOLLEVA OO LOTA TOU LEPULOTOG GXETLKWY HLE TO TTPOYP OO
onoudwv. (Recommended optional program components.)

e Katovepnuéva Juotipata
®  APXLTEKTOVLIKA YIOAOYLOTWV

Distributed Systems
Computer Architecture

2.1.30 AvaBéoeig epyaoctwv (Assignments).

KaBe poitntng Ba mpenel va mapadwoel SUo epyacieg, ol omoieg Ba uAomolnBouv xwplg
enontela kot Ba mapadobouv péow eclass. Ot epyaaieg Ba ekmovnBolv o€ opadeg TwV
600 N TpLwv pottntwy. OL epyaciec Oa e€etaotoUV MPodOPLKA GTO EPYACTHPLO LETA TNV
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napadoor) Touc. H mapadoaon Twv epyactwyv SV (VAL UTIOXPEWTLKI YLO. CUULETOXA OTLG
g€etaoelg kal Evag poltntrg Sev eival amopaitnTo va mapadwoel OAEG TIG Epyaaieg. Ot
gpyaoieg Oa cuppETEXOUV OTN SLapopdwaon Tou TeAlkol Babuol wg €ng:

e [lpwtn epyaocia: 15% tou teAikol Babuoul

o AeUtepn gpyacio: 15% tou teAkol Babuou

Each student must turn in two projects, developed without supervision and submitted
via eclass. The projects will be orally presented in the lab. Turning in projects is not
required to participate in the exams, and students may turn in only some projects. The
projects are included in the final grade as follows:

e First project: 15% of the final grade

e Second project: 15% of the final grade

2.1.31 Anautiosig padnpatog (Course requirements)

e  TeXVIKEC amaltioelg: To pabnua amattel BAoIKES yVWOELG UALKOU UTTOAOYLOTWY,
OUOTNUATWY UTTOAOYLOTWYV KOl TIPOYPOLUATIOMOU, KaTd tpotiunon o C f C++.

e AMN\ec amnattioslg: H mapakoAoUONon Twy epyaotnplwyv eival POALPETIKA Kol
Ta epyactipla 6ev Babuoloyolvral.

e Technical Requirements: This class requires basic understanding of computer
hardware, computer systems and computer programming, preferably in C or
C++.

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

2.1.32 Napatnpnoelg (Remarks)

‘ To pabnpa npoodEpetal Kal ota AyyALKd yia poltntég Erasmus we pabnpa peA£Tng.

‘ The course is also offered in English for Erasmus students as a reading course.

2.1.33 Euxapiotieg (Acknowledgments)

OL £lKOVEG TWV TAPOUCLACEWV TIPOEPYOVTaL armo To BLBALo «ZUyxpova AELTOUPYLKA
Juotpota», A.S. Tanenbaum, 3n ékdoon, 2009, Ekdd6aoelg KAelbaplOpoc.

The images in the presentations are from the book “Modern Operating Systems”, A.S.
Tanenbaum, 3™ ed, 2007, Prentice Hall.
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2.2.3 AvaAuTikn teplypadr] EVoTiTwy

1. Elcaywyn

OL oto)0L TNG EVOTNTOC, adhopOoUV TN KATAVONGN TWV OTOXWV KOL TNG LOTOPLKNG EEALENG
TWV AELTOUPYLKWY CUCTNUATWY (AZ), LLOL ETILOKOTINGN TOU UALKOU UTIOAOYLOTWY, KOl TN
KOTAVONOoN TwV TUNWV Twv AZ. Etiong, mapouolalovial oL BOCIKEG EVVOLEC KoL TUTILKEG
KANOELG TWV AZ, TwV TPOTIWYV SOUNONG Twv AZ, Kol pia eloaywyr] otn YAwooa C.

2. Alepyaoieg kal Nrjpota

H evotnta meptAapBavel Tn katavonon tng Evvolag thg Slepyaaciag KoL ToU VI UOTOG
EKTEAEONG KABWG TWV SLAKPLTWY POAWV TWV SLEPYATLWY KOL TWV VNUATWY, TV
€€0LKELWON |LE TOUG UNXAVLOMOUC SLaSLEPYAOLAKNAG EMLKOWVWVLAG, KOL TN KATOVONGN TWV
Baolkwv aAyopiBwv XpoVoTpoypaULATIOLOU TOU EMEEEPYAOTH).

3. Awaxeipion Mvnung

H evotnta meplapBavel avadopEG otn KaTavonon tng avaykng adaipeong Lviung, thv
£€0LKELWON LE TIC PAOLKES TEXVIKEG OPYAVWONG TNG ELKOVIKNG UVAUNG (ogAtbomoinon kot
TUnpatomoinon), T Katavonon Twv Bactkwv alyoplBuwv avtikatdotacn oeAidwy, Kot
To Baotkd {nTApaTa oXeSL0oUOoU Kot UAOTTOINONG ELKOVLKNAG UVAING.

4. Juotipata Apxeiwv

H evotnto otoXeVEL OTN KATAVONON TNG £VVOLOC TWV APXELWV KOL TWV KATAAOYWV
opxelwv, otnv e€olkelwon PE TIC BAOLKEG TEXVIKEG UAOTIOINONC CUCTNUATWY OPXELWY,
KOOWC Kol oTNV €E0LKELWON UE TLG TEXVLKECG Slaxeiplong Kal BeATioTomoinong Twyv
CUOTNUATWY APXELWY, KOL LE TOV TPOTIO UAOTIONONG MPAYUATIKWY CUOTNUATWY
opxelwv.

5. Eicobo¢ / E€obo¢g

2T mapouoa EVOTNTO EUTTEPLEXOVTAL N KOTAVONGON TWV BACIKWY apXWV TOU UALKOU Kall
Tou AoylopkoU E/E, n e€oikeiwaon e TOV TPOTIO 0pyAvwaong Tou AoyLopikou E/E og
eminedo, N eLcaywyn oto AoYLoULKO BACIKWY CUOKEVWV E/E Kal S10.0UVEECEWVY LIE TO
XPNoTh, KOL N KATavonon Twv Baclkwy TEXVIKWV dLaxeiplong Loxlog ota cuyxpova AX.
6. AbLE€0b
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H mapouoa evotnta mepthapBavel avadopEG oTn KOTavonaon TN EVVoLOG TWV TIOPWVY Kot
TOU TPOPAALATOC TwV adLEEOSWV KOTA TN XPrioN TWV TOPWV, TLG BOCIKEG TEXVIKEG
Slaxelplong adle€odwv (ayvonaorn, EVIOMIOUOG Kal avakauyn, amoduyr, amoTpornh).

7. Aocdalela

H mapouoa evotnta mepLEXEL BEUQTA LA TN KATAVONON TNG EVVOLOG TNG AoPANELAG OTA
AZ, KaBwg Kal Yo ELcaywyr) otnv Kpurntoypodia kal e€olkeiwon e Toug Bactkolg
MNXavIoHoUG mpootaciog Kal motonoinong tautotntas. Eniong, n evotnta
neptAapBavel avadopEg 0T KAtovonon Twv Baclkwv KvEUVWY aloPANELas (E0WTEPLKEG
emBeoelg, aglomoinon opaAuATwY KWSLKO Kol KAKOBOUAO AOYLOULKO), KOl GTOUG
BaolkoUC TPOMOUG AUUVAG OTTEVAVTL OTLG EMLOECELG oTal AX.

8. To AZ Linux

H napovoa evotnta nephappavel avadopE oTn KOTavonaon tng LOToPLKNG EEALENG TTOU
oénynoe amno to UNIX oto Linux, otn Baotky doun kat oxediaon tou Linux, otn
KOTAVON GO TOU TPOTIOU LLE TOV OTIOL0 Ol YEVIKEC apxeC AL edappolovial oto Linux otoug
TopElg Twv Slepyactwy, Slaxeiplong LvnUng, lcodou / e€66ou, cuoTnUATOC apXElWV Kal
oodalelag.

9. To AZ Windows

H evotnta oToXeVEL OTN KATAVONGON TNG LOTOPLKAG £EEALENG TwV Windows Kal Tng
Sladopormoinong toug amo to UNIX, tng Baaoikng dopung, oxediaong Kol Tou LOVTEAOU
mpoypappatiopol tTwv Windows, kaBwg Kal otn KATtovonon Tou TPOMoU LE TOV Omolo ot
VEVIKEG apXEg A edappolovral ota Windows otoug Topeilg Twv Slepyaatwy, Slaxeiplong
UvAUNG, etoddou / e€660u, cUOTANATOC apxsiwy Kot 0odpAAELag.

10. Mpoypappatiopog UNIX

H mapouoa evotnta mepLéxel BEpata yla tn KoTavonon Twv SLEPYOCLWY Kal TwV
VNUOTWV OE TIPOYPOAULOTLOTIKO eMimedo, Kal TNV eE0IKEIWON UE TOUG UNXAVIGUOUG
Slaxeiplong Slepyaoiwy Kot vnpatwy. Emiong, n evotnta nepléxel avadopeg ot
KOTAVONON TWV BACIKWY HNXOVICHWY ETIKOWVWVIAC SLEPYACLWV KAL TOU CUYXPOVICLOU
VNUATWV.

11. Yxebloon AELTOUPYIKWY CUCTNUATWV

H mapovoa evotnto alo)oAE(TaL E TNV KATAVONON TWV LOLOLTEPOTATWVY TG oxedlaong A
KOL TwV BacLkwV SLAcLUVOECEWV TTIOU TIPETIEL VAL OXESLOOTOUY, T BaCIKA {NTAMOTA
vAormoinong kat ta KUpLa poPAnpota anodoong ota A Kat, TEAOG, Tn Sdlaxeiplon Epywv
AoyLopkoU peydAng KALLOKOG KO TLG OXESLAOTIKEG TAOELG TwV AZ.

2.2.4 Né€erg — KAELBLA avd evoTnTa

1. Elcaywyn
Mupnvag, KAOELC CUGTHOTOC.
2. Atepyaoieg katl Nrjpota

AlepyQoLeC, VALATO, ETILKOWWVIO, CUYXPOVIGUOG, XPOVOTIPOYPALOTIOMOG.
3. Awaxeipton Mvipng
Elkovikn pvnun, oeAtbomoinon, Tpnpotonoinon.

4. Juotipata Apxeiwv

Apyxela, katahoyol, cuotipata apxelwv.

5. Eicobo¢ / E€obo¢

Alakomeg, odnyol cuoKELWV.

6. AbLE€0b

Mopol, adiE€oda.

7. Aodalela

Kpumtoypadia, mpootacia, Tautonoinon, KAKOBOUAO AOYLOULKO.
8. To AZ Linux
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Linux, UNIX.

9. To AZ Windows

Windows, MS-DOS.

10. Mpoypappatiopog UNIX

Aywyol, oUpEC unvupadtwy, pthreads.

11. Yxeblaon AELTOUPYLIKWY CUCTNUATWY
Aloouvdéaelg, uAomoinan, anodoon, Slaxeiplon Epywv.

Apadon «Avoulyta Akadnuaika Mabruoata oto Owovouiko Maveniotuio ABnvwv

15




