AIEK Kapditoag

Etcaywyn otnv NMAnpodopikn

NoanoBactieiov
Fiavvng




2KOTIOL EVOTNTOC

Na yvwpLl{eTe TNV OPXLTEKTOVIKA TWV NAEKTPOVIKWV
UTTOAOYLOTWV.

Na Stakpivete tn dtadopa petaéy Hardware kat Software.
Na yvwpilete Tat BaOLKA CUCTATLIKA TOU NAEKTPOVLKOU
uTtoAoyLotn.

Na yvwpilete TIC PAOIKEC TEPLPEPELAKEC CUOKEUEC TOU
NAEKTPOVIKOU UTTOAOYLOTH,.

Na yvwpilete Tov poAo Tou AsLtoupyLkoU GUOTHHLATOC.
Na purmopeite va XpNOLUOTIOLELTE ATTOTEAECUATIKA TO
AeLtoupyLko ocvotnua MS Windows.

Na Stakpivete tn dtadopad Kot TLG LOLOLTEPOTNTEC TOU
EUTTIOPLKOU KOlL OLVOLKTOU AOYLOULKOU.



YAkO (Hardware)

AoyLouko (Software)



Hardware vs Software

* Hardware — YAWkO YrtoAoyLotn
— Kevtpwkn) Movada Enetepyaoiac (KME)

— Mvnun
— JUoKeVEC ELoodou/EE0dou

* Software — AoylouLKO
— NOYLOULKO ZUCTHHLOTOC
— Noylouko Edbappoywv



Hardware vs Software

Hardware
YAWKO




Hardware vs Software

Software
N\OYLGHLKO
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YrtoAoyLoTiko 2uotnua = YALKO + AOYLOULKO

YNOAOTI2TH2
Aedopéva Eloodou + Aedopéva EE060uL
(rt.x. apxeio mwAnocewv) g MPOIPAMMA 1 (m.x. avadopd mwAnocewv)

(Tt.x. otatioTikn enefepyacia)




Hardware

YALKO



Aopr H/Y

MONAAE2
KENTPIKH MONAAA BonBreuc Lt EIZ0OAOY/EZ0AOY
EMEZEPFAZIAS on rlTlKrl' MVAKN | (repiudepertakég ouokevEég)
MAnKTpoAoyLo
(CPU) ,
. MovTikL
(eme&epyaothig/processor) , ,
Kapta 00ovng
KATL...
AIAYAOZ EMIKOINQNIAZ
KYPIA o
MNHMH é“g‘”p,oqsm"",oq BOHOHTIKH
(RAM) NYOG OLoketag MNHMH [
CD-ROM/DVD (Léoa aoBrikevoNng)
Flash memory
Tawieg

KATT...



Hardware — Aopn YrnoAoyLotn

MONAAA
EIXOAQY

v

KENTPIKH MONAAA ENE=ZEPTAZIAZ

AplBuntikn & Aoy Movada

A

Movada EAEyxou

MNHMH

KOpta MvAun

BonBntiki MvAun

Apxltektovikn von Neumann

v

MONAAA
E=OAOY




Hardware — Aopn YrnoAoyLotn

Kevtpikl Movada Eneepyaociag (CPU - Central Processing Unit)
— Apuduntikn & Noyikn Movada : EKtEAeon OAWV TwV UTTOAOYLOUWV
(AplBuNnTIKEC & NOYLKEC TIPAEELC)
— Movada EAEyyou : ZuVToVIOUOC Kol OpaAn AslToupyla OAwV TwV
UTTOAOUTWV HOVAS WV TOU UTTOAOYLOTIKOU CUGTAMOTOC
Mvrpn
— Kopia MvAun : Npoowplvr Kataxwpnon nPoypoUpATwy Kol TwV
avtiotolywv dedouevwy Kata tn Slapkela ektéAeonc touc (RAM)
— Bondntikn Mviun : Moviun anoBnkevon MPoypoLUATWY Kol
dedopevwy (ry okAnpoc diokoc, CD-ROM)
Movabdeg ELoodovu : Eloaywyn dedopévwy armod tov xpnotn (my
TTANKTPOAOYLO)
Movadeg E€060v : Aletadry mTpoBoANRC AMOTEAECUATWY TNG EKTEAEONC TWV
TIPOYPOUUATWY OTO Xprotn (rmy oBovn)



gt

|

EkteAel ta mpoypappata ov Bplokovial otnv KUPLA UVAN TOU UTTOAOYLOTH
akoAouBwvtac ta €€RG PApoata:

«Eykédparoc» kABe UTTOAOYLOTIKOU CUCTAMOTOC

— MeTtadEpEL TIC EVTOAEG TWV MPOYPALUATWY ATt TG SLeuBUVOELG UvAUNG
— [po€eTolpAlEL TNV EKTEAECN TWV EVIOAWV
— ExteAel TIc eVvTOAEC
H KME amoteAeital amno:
— Tnv AplBuntikn & Aoyl Movada (ALU — Arithmetic & Logical Unit)
— Tn Movada EAéyxou (CU — Control Unit)

H emkowwvia petal tTwv otoeiwv tng KME kat tng KME pe ta urtodouta pépn
TOU UTtoAoyLoTA yivetal pe tn xprion dtavAwv enkowvwviag (buses)



Kevtpikn Movada Enetepyaaoiac

e Xapaktnplotika KME
— Mnkoc A&€nc : AplBuoc bits mou pnopouv va
emeéepyaotouv KaBe popa
— Tayvutnta : LETPLETAL ELTE OO TNV TAXUTNTA TOU
poAoylou(og GHz) eite amo tov aplBuo Twv EKTEAOUUEVWV
evtoAwv ava deutepolemnto (oe MIPS)
* H MapaAAnAn Eneéepyaoia xpnotlponoleitat yio tnv
avénon TnNg armodoonc Tou UoAoyLlotn Katl cuvnOwc
avadpepetal o cvotnuata pe moAAarnAec KME



AplOuntikn & Aoyikn Movada

e EktEAEON OAWV TWV UTTOAOYLOUWV:

— ApOuntikéc MNpagelc :MNpodBeon, Adaipeon, MoA/opoc, Aaipeon
— Noywkeg Npaéelc : Aaleuvén(OR), 20leuén(AND), Apvnon (NOT),
Yuykploelg (<,>,=)

— BonOntkécg MNpacgelg : Asfla & Aplotepr) OAloBnon duadwwyv Pndiwv
[loL TNV EKTEAEON TWV TIPAEEWV XPNOLULOTIOLOUVTOL
KOTOXWPNTEG. OL KATOXWPNTEC ATTOTEAOUV TTOAU ULKPAL KOLL
YPNYOopO THAMUOTO LVANG TIOU XPNOLUEVOUV OTNV MPOCWPLVA
anobnkevon twv 6e60UEVWVY KAl EVIOAWV 000 AUTA Eival UTtO
EKTEAEON

ZUCCWPEVUTAG €Lval 0 ELGLKOC KaTaXwpeNTNC 0TOV Omolo
OUYKEVTPWVOVTOLL T OTTOTEAECHATA TWV UTTOAOYLO LWV



Movada EAeyxou

* JUVTOVIOMOG Kol OpaAn) Aettoupyior OAWV Twv UTTOAOUTWV
LOVAS WV TOU UTTOAOYLOTIKOU CUOTHAHATOC. BOOLKEC
AELToUpYLEC:

Katapeplopog tov xpovou tng KME

Evapén 1 SLakorr TnNG EKTEAEONC EVOC TPOYPAUOTOC

Metadopa Kol armoKwdIKOTolNGN TWV EVIOAWV ATIO TNV VAN 0TNV
KME

ZUVTOVLOHOC TWV SLASIKOCLWV KOTOXWPNONG KAl otVAKANONG
nAnpodopLwv otn HvAUn

‘EAeyXOC €EWTEPLKWV YEYOVOTWV (Slakomwv)

MNoapakoAolBOnon, evepyomoinon ) anevepyomnoinon Twv Hovadwyv
gelcodou-e€6dou



Movada EAeyxou

H Asttoupyia tng ME Baoiletol 0TouC MapakATwW KOTOXWPNTES ELOLKAC XPRONG:

Katoxwpntic EvtoAwv (IR): MepLlEXEL TNV EVTOAN TTOU TIPOKELTOL VL
eKTEAEOTEL

Metpntic npoypappatoc (PC): Meplexel tnv dtevlBuvon uvRUNg otnv
OTtoLOL UTIALPXEL N ETTOMEVN EVTOAN ATto autr) tou Ba ekteAeital
Katoxwpntig dtevBivoewv pvAapng (MAR): Mepléxel tnv dtevBuvon
LVAUNG otnv omtola Ba amoBnkeutel R ano tnv onola Ba dtaPfaotel
karoLla TAnpodopia

Katoywpntiic nepiexopévwv pvpung (MDR): Mepexet ta dedopéva mou
Stafaotnkav r Tou POKeLTaL va arobnkevutouv otnv dtevBuvon

VA NG Ttou Tteplexel o MAR



AloluAoL ETLKOLVWVLOLC

H emikowvwvia petaél twv otoyeiwv tng KME kat tng KME pe ta urtoAouna
LEPN TOU UTtoOAOYLOTA YiveTal pe T xprion dtavAwv enitkowvwviac (buses)

3 €ibn SltavAwvV

— AiowAol dedopévwv: Metadopad evtoAng n dedopévwy

— AiawAol dtevBuvoswv: Metadopad dtevBuvonc HvAUNG amo tn omnola
Ba StaBaotel ) Ba amoBnkevtolv dedopéva

— AiawAotl EAéyxou: Metadopd onuATwy EAEyXoU & CUYXPOVIOUOU

:_‘:H-"..:_'.l;l'h = i
& N e ] =
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Mvrun

* [EVLKA, O XWPOC OTIOU KATAXWPOUVTOL
npoypappota & dedopeva

* H Mvnun xwpiletal os kupta & Bondntikn



KbpLa ) NMpwtevovoa Mviun

BplokeTall EviOC UTTOAOYLOTIKOU CUOTAUOTOC

AmoBnkevon npoypappatwy & dedopevwv
KOTa TNV OLAPKELA AELTOUpYLOC TOU
uTtoAoyLOTH

Otav eKTeAElTE Eva MTPOYPOLULUA, OUTO KABWC
KoL Ta avtiotoya 6edopeva amobnkevovtal
oTnVv KUPLA LV Un

H kUpla pvApn «odstalel» otav o
UTTOAOYLOTNC ELvVOLL «KAELOTOCY



BonOntikn N Asutepevovoa Mviun

* Moviun arnoBnkevon dedopevwy &
TIPOYPOLULULATWYV

 Ta anoBnkevpeva dedopeva & npoypappato
TTOPOALEVOUV OTOV O UTTOAOYLOTNC ELVOLL
KAELOTOC



KUplec & BonBntikec Mvnpuec

KUuplec Mvipeg BonOntikég MVALLEG

Mvnueg Tuxatiag Mpoomélaonc (RAM) YkAnpot Aiokol
Mvnpec Avayvwong Movo (ROM) Ontikot Aiokol (CD, DVD, BluRay)
Kpudpny Mvun (Cache) MayvnTikeg Talvieg

Eikovik) MvAun (Virtual Memory) Flash Memories



KUplec & BonBntikec Mvnpec

KUuplec Mvipeg BonOntikég MVALLEG

MeyaAn taxvtnta Muwkpn taxutnTa

AmnoBrikevon pLKPoU Oykou dedopEvwv AmnoBrikevuon peyalou oykou SedopEvwy
MeyaAo KOOTOG ATTOKTNONG MKpO KOOTOG QTTOKTNONG

Ta mepLexopeva xavovtal otav maeL n Ta meplexopeva dtatnpouvtal otV
Tpododooia Toug pe NAEKTPLKO peL QL nay et n tpododoaoia Toug Pe NAEKTPLKO
(ektoc arto tnv ROM) pevpa

Aev umapyxet dSuvatotnta petadopdc Twyv  Auvatotnta HeTadopac Twv
TIEPLEXOUEVWV TOUC O AAAOV UTIOAOYLOTH  TTEPLEXOUEVWV TOUC 0€ AAAO UTTOAOYLOTNA



Mvnun Tuxatiac MNpoomnelaonc (RAM)

BaoLlKO TUN MO TNG KUPLAC LVANG EVOC UTTOAOYLOTH

Mvnun Avayvwonc/Eyypadnc (H KME pmopet va
dtaBaocel n va ypalel bedopeva o avtn)

AotaOnc Mvnun (ta meplexopeva TnS Yavovtal otav
Sdlakorel n Aettoupyia Tou untoAoylotn)

16L0¢ xpovoc npocBaonc o onolodNmoTe KEAL TNC

Turtiko peyeboce: 1-4 Gb




Mvnun Avayvwonc Movo (ROM)

Movo avayvwaon OToELwY

Ta TtEpLEXOEVA TNG LOVLUA KOl SV pmopouv va
netoBAnBouv

16L0¢ xpoOvoc MpooPacnc o€ omoloONMOTE OTOLKELD
g

ATtoBnKeuoN MPOYPOUMUATWY VLA TNV EKTEAEDN
BaolkwV AELTOUPYLWV OTIWCE N EKKLVNON TOU
UTTOAOYLOTN




Kpudn Mvnun (Cache)

Bploketal mavw N kovta otn KME
Tayutatn avAaKTnon TTEPLEXOUEVWV

Avtiypado dedopevwy amno tnv RAM movu
exouv avokAnBel mpoodarta n tpoPAENETAL VO
avakAnBouv cuvtopa

H Aettoupyla tnc Baoiletal otnv apxn tne
TOTILKOTNTOLC



ApxnN TNC TOTILKOTNTOC

* TorukotTnTo XPOVOU AV £Vl TIPOYPOLULULOL EXEL
avadepBel oe pa StevBuvon PvnNUNG, TOTE
LUTTAPXEL LEYAAN TBavotnta va avadepbel os
oUVTOMO XPOVLKO dlaotnpa otnv ibla
dlevBuvon,.

* TormikOTNTA XWPOU AV EvVa TIPOYPAO EXEL
avadpepbel oe pla StevBuvon pvNuncg, Tote
UTTAPXEL LEYAAN TiiBavotnta va avadpepbel
OUVTOMO. O€ YELTOVLKEC SlevBUVOELC.




Kpupn Mvnun (Cache)

cache KME

RAM

Koté v mpookdmon e Av vau, 1 evtol tpookopiletal amd v cache

enouevng eviomg otv CPU,
TpOTO YiveTow EAEYYOC YL TO OV

: AY { 5>t RAM
orépyeL Ao oty cache. Av Oy, n evtol TpookopileTon amd Ko

avTikodietd TV Mo «talod» vtoin otnv cache



Ewkovikn Mviun
(Virtual Memory)

To mpoBAnua

H kUpta pvnun (RAM) elval mavta pkpn o€ oXEon
LLE TLC QTTALLTAOELC Xprioncg TNnc.
H Abon

Tunpa g BonBntkng pvrung (okAnpog diokog)
XPNOLOTIOLELTAL OOV EMEKTAON TNC KUPLAC UVAMNC.

Oplopuoi

Etkovikn uvnun: n cuvoAlkn pvnun (RAM + tunpa
okAnpou &lokou)



RAM

~. L,

ELKOVLKN LvAun

N/

\_/
2KAnpo¢g dlokog

H pvAun dtapeital os oedidec (pages) otaBepou peyeBouc (r.x. 1 KB=1024

bytes).



EvaAAayn (Swapping)

Av katd tn ¢optwon plog oeAidbac amo tov
okAnNpo Oioko otnv RAM d&lamotwbBel oTL n
RAM elval «yepdtn», TOTE TIPEMEL Va
HeTakvnOel pla «maAlotepn» oeAida amo tn
RAM otov okAnpo 6ioko.

RAM

G N
/

“Nea’” oeAida

> .

“ITaa” oehida 2KANpOg diokog



MEoa anoBnkeuong
Taéwounon

MayvnTika pEoa

Méoa amobrkeuong




Mayvntika HEca arnoOnKevonG

e JTOL MOYVNTIKA pEoA amoBnKkevong n anobnkevon
TwV PndLakwv SES0UEVWYV YIVETAL LE TN HOVLMN
HOYVATLON HLKPWYV TIEPLOXWV TOU MayVNTIKOU UALKOU
Sla peoou piag kepaAng NAEKTpoOHAyYVATH

* H moAwkotnta tnc payvntwong (beélootpodn N
aplotepootpodn) kaBopilel TNV TLUA TTOU OVTLOTOLXEL
o€ kaBe meploxn (0 R 1)



>KAnpot Atokol

KUpLa texvoAoyia BondOnTikAC LvnNUNG
Eowtepikol & E€wteplkol ZkAnpot Alokot
Xwpntikotnta ~ Apketa Gbs

ArtoteAeital ano 1 N nMEPLOCOTEPEC OUOLEC
KUKALKEC ETILPAVELEC




>KAnpot dlokol

Tpoxiég (Tracks): Xwpilouv tnv
erudpavela tou dlokou og )
OUOKEVTPOUC KUKAOUCG. uaTala Top£ag

Toueic (Sectors): Xwpilouv pla
TPOXLA 0 KUKALKA TOfa. KaBe
TOMEQC £XEL oTaBEPO pEYEDOC o€
bytes (ouvriBwc 512 bytes).

Zuotowyia (Cluster): Opada amnod
TopElc. ArtoteAel TN MIKPOTEPN
povada amoBrikevonc.

TpOXI
/ Kegals

KOAv3pos VA YV LG EYY pagiig



2kAnpoc¢ dioko¢ (Hard disk)

KOAINGpOI —=

Il_.-- Il,.-' s
II.- Il.r I..-" = -gﬁﬁi.—-"
II,- II,.-' Il,-" .-__-“iﬂ_iﬁ.----
y Pl
Bpaxiovee ksparic TPOXIEG

KUAwvépoc (Cylinder): Ou avtiotowxeg tpoxLeC KABe emipuEpouc diokou

Bpayiovag (Head arm): OL Bpaxioveg kivouvtal oAot pali. KaBe xpovikn oty OAeg ot
kepaAEg avayvwonc/eyypadnc Bplokovtal otov (o kKUAWSpoO.

H xwpntikotnta (capacity) oe Kbytes (KB) evoc okAnpou diokou =

oUVOAO srilpavelwV X aplONOG TpoXLwV ava emitpavela X aplOpog TOREWV ava Tpoxia X
Bytes/Topéa

nx

3*16384%256%512=6.442.450.944 bytes ~ 6 Gb



2KkAnpot 6iokot

KepaAn Eyypaeng/
Avayvwong

e Xpovoc avalitnong (seek time): Xpovocg kivnong tng kedbaArc HEXPL VO €pOEL TTAVW OO TN
oWwOoTNA TPoXLA

e Xpovoc¢ neplotpodrig(rotational delay): Xpovoc neplotpodnc tou Slokou pexpL va €pBeL o
OWOTOC TOHEAC KATW ATtO TNV KEDAAN

e Xpovog petadoong (transfer time): Xpovoc nou armaltteital ywa tnv eyypodn n avayvwon
Twv dedopevwy (petadopad ano kot pog tnv KME)

e Xpovog NMpoonélaonc (access time) : seek time + rotational delay + transfer time




AN Mayvntika Meoa

* ALOKETEC
* MayvnTtikec Tavieg




Ontika HEca amoOnkKkevong
(omttikot diokot)

e JTOL OTITIKA HEOQ amtoBnKevonc n amobnkevon Twv
PnodLakwv 6e60UEVWV YIVETOL LLE TOV HOVLILO
OXNUOTLOMO ECOXNC N TNV oIoUcial E60XNG OE LULKPEC
TEPLOXEC OTNV ETLPAVELA TOU OLOKOU HECW LG
oKktivac AElep

* H eocoyn avtiotowxel otnv tiun 0 evw n amouoia
£00XNC otnV TN 1



Ontika peca arnodnkevonc (2)

Mey£Buvon tn¢ enipaveLlag tou ontikou iokou



Ontika peoa ArmtoBnkevonc

e CD
e DVD
* BluRay




Yuokevec Eloodou - E¢€odou

Movadec Etcodou : Eloaywyn dedopevwy amo
Tov Xpnotn (rmy mAnKTtpoAoyLo)

Movadec E€a60v : Alertadn tpoPoAnc
QTTOTEAECLATWY TNC EKTEAEONC TWV
MPOYPOUUATWY OTO Xpnotn (rmx oBovn)



[TOVTLKL
Touchpad

08SvN adric  “ 7

Web Camera
2apwTng (scanner)
Mikpodwvo
Avayvwotec Barcode




Yuokevec E€odou

* 0Bovn

* EKTUTTIWTNG
— KpouoTikoi EKTUNTWTEC : KpoUon KePaANg oto XapTi (ry HATPOLC
OTIYLWV)

— Mn KPOUGOTLKOL EKTUTIWTEC
*WYekaopou pehavng (inkjet)

eLaser




ETtikolvwvLol ZUOKEU WV
Elco60ou/EE0S0U e TOV UTTOAOYLOTNA

* OLovuokeVEC eloodou/eEodou ouvdeovTOL LLE
tnv KME ko tTnv pvApn HEow piag evolapeonc
OUOKEUNC TTOU OVOMALETOL EAEYKTNC
(controller)

* OLeAeyktec Sladepouv yla kaBe cuokeun
elocodov / €odou




Software

AOYLOULKO



AOYLOULKO

* Alemadr Tou Xprnotn HE To cUOTNUA YLOL TNV
Hetopopa TwWV EVTIOAWV TTOU 0 XpNoTNC
emlOUEL va eKTEAEOTOUV

e AUO KATNYOPLEC AOYLOLKOU:
— Noylopuko Zuotinpatog : KaBodnyet tnv Asttoupyio tou umoAoyLoth,
ouvtovilel ta dtadopa PEPN Tou LVALKOU Kalt tn Stemadr) Tou XpnoTn UE
10 ovotnua (Asttoupylko Zuotnua, Bondntwka Mpoypappota)
— Noylopko Edappoywv : poypappota mouv avalapBavouv tnv
gEUTINPETNON TWV OVAYKWYV TOU XPROTN



AOYLOULKO

XPH2TE2

|

AOT1ZMIKO EQOAPMOTIQN

(Npoypapparta,
MNakéta Edappoywv)

|

NOT1ZMIKO 2Y2THMATOZ

(Aewtoupytkd Zuotnua,
BonBntwa Mpoypappota)

AOT12MIKO

YAIKO




Aertovpyiko Xvotnua




/AELTOUPYLKO ZUOTNUA
(operating system)

To AELTOUPYLKO cUOTNMA €lval pla GUAAOYR aTto TIPOYPAUATO TIOU EVEPYOUV
w¢ Stemadn («evdiapeooc» — interface) petaéy tou UALKOU TOU UTTOAOYLOTH
(hardware) kot Tou AourtoU AOYLOHLLKOU

H amootoAn tou A.Z. eivadt:

H Staxeipion twv mopwv tou umoAoylotr (CPU, RAM, mepldpepelokeg
OUOKEVECG, OPXELX, ...), WOTE vo Acttoupyel pe amodotikd TPOTMO Kol
aodaAela.



Epyoaoiec tou A.Z.

. Kataveépel, eAEyxel Kat ouviovilel tn Xpnon Twv MOpwv Tou
H/Y amo to urtoAouta POoYP AT,

. Ataopalilel Tnv amodoTtikn dlaxeiplon Twv nopwv tou HYY.

. ALEUKOAUVEL TOUC TIPOYPOAUUATLOTEG, TtapEXovTaC uPnAotepou
eriunedou Slenadec pe Toug mopouc tou HYY.

. Mopexel oaodpaAsela Kol TPoOoTACLOC TWV — UTIOAOLTTWV
TIPOYPOUUATWY KoL TWV XPNOTWV.



AELTOUPYLKA CUCTNMOTA

e Méow ypappng evtoAwv (command line)
— Unix
— DOS

| 0

« Méow ypadikov nepiBaAriovroc (GUI — graphical user

Interface)

— Windows 3.1, 95, 98, ME

— Windows NT, 2000, SERVER
— Windows XP, VISTA, 7, 8

— Linux

— MacOS




BonOntwka Mpoypappuato

MetayAwTttiotec/Alepunveutéc (compilers/interpreters)
Odnyol nepldpepelakwyv cuokevwv (device drivers)
Yriootnptén ypadikwv (m.x. openGL)

BonOntika npoypappotTo (TT.X. CUUTILEONC
KpuTttoypadpnonc apxeiwv)

Yuotnuoata dtaxeiponc Baocewv dedopevwy

KO



AoyLouLkO Edpapuoywv

Edappoyec Npadeiov (MS Office, OpenOffice,...)
Avarapaywync MoAvucowv (VLC player, Media Player,...)
Mepinyntecg lotoL - Web Browser (IE, Mozilla, Chrome,...)
Nowyvidia (Civilization,...)

Fewypadika NAnpodoplakd Zuotnuata — GIS (ArcMap,
qGlS,...)

Yuotnuoto SlaxelpLlonc emXelpnOLaKwWY TTOpwv — ERP



Eumoptko vs Avolkto AOYLOULKO

* Epmmoplko AOYLOULKO
— O mnyatog kwokac dev eival dtaBeoLoc
— Windows, Internet Explorer, ArcMap

* AVOLKTO AOYLOULKO
— O tnyaioc kwokac dtatibetal eAsVBepa

— OnoloodNMOTE UTMOPEL VO TPOTIOTIOLOEL KOlL VAL
XPNOLUOTIOLNOEL TOV KWwOLKA (LE TNV amapaitntn
yvwon)

— Linux, Mozilla, qGlS,...



T€Aoc Evotntog






