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MpoAoyog

OL mopoUoeg ONUELWOELG KAAUTITOUV O OonUavTiko Babud Béuata mou Amtovral tng TEXVO-
Aoylag Twv SIKTUWV umoloyloTwy. O TPOMOC MAPOUCLAONG TWV OXETIKWY TIAnpodoplwyv Pa-
olletal otnv wotoptkn e€EALEN TNG SlacUvdeong Twv SIKTUWVY gUPELAG TIEPLOXAC, OTWG TTPOEKU-
Pe W avaykn yla To SLOPOLPOOUO TIOPWY Kal TEALKA Xpnolpomnoleital otn onpepwvn dour tou
AladiktUou. H avadykn autr Kol To YeVIKO TPoBAnua tng dlacuvdeang odnyolv o pia Aoyikn
Slaipeon oe avetaptnta aAknlotpododotolpeva emnineda, yvwotd Kat wg povtéha TCP/IP kot
OSI. H aMnAouxia Twv evotATwy Sopeitol pe Baolkd KOPUO TN SLOCTPWUATWON TWV HOVTE-
AWV oUTWV KaAUTToVTaC T Bactkd BEpata tng texvoloylag SIKTUWVY Tou avtietwrtilovtal o
KaBe eminedo. AvtioTolXo TQ TMEPLEXOUEVA TWV EVOTATWY TPAYHUATEVOVTOL TEXVOAOYLIKA TIPO-
BAAHOTO TIOU QVTLUETWTTLOTNKAY KOTA TNV €EEALKTIKY TtOpEia Twv SIKTUWV OE TOTIKO Kal gVPU-
TePO eMimedo, EMITPEMOVTAG TNV TMPOCEYYLON KABe Bepatikng evotntag pe dtadopeg SdaktL-
KEG ueBOSdouC. 2TOX0G eival va §0Bei pia Pactkr kat oAokAnpwEVN EKOVA OTO HOONTA yla TN
Soun kot Asttoupyia TWV SIKTUWVY £TCL WOTE VA TOV TIPOETOLUAOEL EMOYYEALATIKA, OUVSEOVTAC
TO YVWOTIKO OVTLKELLEVO HE TNV ayopa gpyaciac, kKabwg Kat pe T e€eAi&elg oTic oUyypoveg Te-
Xvoloyieg emkowwviwy. OL evoTNTeEG KAAUTITOUV TO BewpnTikd PEPOG TOUu KABE emuTeSOL Kat
Tipoteivovtal BEwpNTIKEC KOl EPYOOTNPLOKEG SPOOTNPLOTNTEG, TIOU WIMOPEL O EKTALOEUTIKOG
va. UAOTOLROEL oTa TAaioL TOU HaBnuatog. AUTEC oL SpOOTNPLOTNTEG UITOPOUV VO QTTOTEAE-
OOUV €VOUOHA Yl LEAETN BaBUTEPWV EVVOLWV KAl UAOTIOINON TPAYHATIKWY ogvapiwv ota {n-

THata Asttoupylag Twv SIKTuwv umoloylotwy, 6co séeliooetal n Siepsuvnuiky dtadikaoia.

Amo toug Zuyypadeig
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BAZIKEX ENNOIEX APXITEKTONIKHX KAI AIAZYNAEZHZ AIKTYQN

Kedpalawo 1o

BAZIKEZ ENNOIEZ APXITEKTONIKHZ KAl AIAZYNAEZHZ

AIKTYQN
Ewcaywyn

Ta mpoidvta tng oLyxXPovNG Texvoloylag, OAoEva Kol TEPLOCOTEPO EVOWUATWVOUV AELTOUPYLEC TTOU
amattovv TV aAnAooUvdeon Toug. H xprion UMOAOYLOTIKWY CUOTNUATWY, OKOUN KOL OE GUYKQ-
Auppévn popdr, Omwe “e€umvec” GUOKEUEC, EXEL YEVIKEUBEL Kal TtpoodEpel TTOMEC SuvaToTnTEG
Slaolvdeone. Tautdxpova e€aptatal amnd Tig SuvatotnTeg SLacVVEECNE TWV CUOKEUWV. AKOUN, N
XPron tou AlaSIKTUoU £XEL ElOXWPNOEL 08 Peydho Babuod otnv kabnuepwdtnta Twv aTopwy. H
KOTAVONON TWwV opXWV AELTOUpYLaG Twv SikTUwv amotelel BepeAdlwdn yvwaon yla tnv evaoyoinon,
dlaltepa, pe aVTIKELEVA TOU XWPEOU TNE MANPOdOPLKAG.

Aldaktikoi ZTo)oL

Me tnv ohokAnpwon tou 1% kepahaiou oL pabntég Ba mpénet va eival o B€on va:

® SLaKPlvouV TN SLAOTPWHUATWUEVN APXLTEKTOVLKI) EVOG ALKTUOU YTOAOYLOTWY KoL VO TiEPLYpa-
¢douv cuvorntika tn Asttoupyia KaOe enmédou

® KOTOTAOo0UV KABE UALKO 1 AoyLopLko Tou SiktUou 0To avtioTtolyo emninedo oTo omolo AeL-
Toupyouv

® SLOTUTIWVOLV TNV €vvola TNG eVBUAAKWONG

ALSOKTIKEG EVOTNTES

1.1 Oplopoc Siktuou.

1.2 Enineda povtédou avadopdg OSI (1SO), emineda povtéhou TCP/IP (DARPA) kat n
avtiotolyia Toug.

1.3 EvBuAdkwon.

1.1 Oplopog Siktuou

Siktuo 1o [iktio] 040 : 1. moAUmAoko ouviB. cUPUMAEYO aMO YPORUEG 1) aywyoUg mou &t-
OLOTOUPWVOVTOL UE TPOTIO TOU MOLALEL ME Sixtu: Suykowvwviako ~ / 0biko, atbnpodpouiko,
QKTOMAOIKOG, OlEPOTTOPLKO ~, TO GUVONO TWV SPOUWY, TwV oLENPOSPOUKWY YPOUHUWY Kol TV Ba-
AGooLWY KOl eVaEPLWY 06wV Tou cuvdEouv Toug SLddopoug

TOMOUG UETAEY TOUG. ~ USpeVanC / apSEUTIKO / AUITOXETEUTIKO

/ NAEKTPLKO / TNAEPWVIKO ~, TO GUVONO TWV CWANVWOEWV Kall

TWV QYWYWV TIOU EEKLVOUV OO HLOL KEVTPLKN Movada Kat pe

SLokAaSWOELG PTAVOUV OTOUG KATAVOAWTEG. Padlopwviko /

tAgomtikd ~, cuoTtnua amnod PadloPwvikoug 1 TNAEOMTIKOUG

otaBpoug ou cuvdéovtal HETAEY TOUG, WOTE VA EKTIEUTTOUY

Tautoxpova to 8lo mpoypapupa. || (mAnpod.) ~ (nAektpovi-

KWV unoAoytotwvy), Tponog cUvEEcn( UOAOYLOTWY, WOTE

VO EMUKOWVWVOUV MeTagy toug. || (mAnpod.) to lvtepver. 2.

oUVoAo amd TMPOoWNA N OO EMLXELPHOELS TIOU OUVEPYAL0-

Ewkova 1.1.a: Aiktu(o) vTal Pe fia oxéon aAAnAe€dptnong: H entyeipnor pac éxet ~
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Keddhaio 1°

EUTTOPIKWY QVTITPOCWTTWYV. EUIoptko ~. | | ouvolo amd mpoowmna pe LeydAeg SLacuVOETELC, TTOU
Spouv mapdvoua f LUCTIKA: Eéapdpwinke ~ KakomoLwy / EUTOPWY VAPKWTIKWY / KATAOKOTTWV.
[Ae€ko TplavtaduAAidn]

[AOy. < apy. biktuov (6e¢ oto Sixtu) onud. yaAA. réseau & ayyA. net]

Nnyn: http://www.greek-
language.gr/greekLang/modern_greek/tools/lexica/search.html?lg=6iktuo&dg=

Juvenwg, éva Siktuo omoloudnmote TUMOU amnaptiletal ano duo Paoikd SoLKA oToLEld, TOUG
KOUBOUG KOl TIC YPOLUMEG TIOU EVW-

VOUV TOUuG KOpPoug kot mpoodlopi-

letal amo to €idog toug. Etol otav

oL KOpBol elval uMoAOyLOTEG Kal oL

VPAUHEC Elval pUOKA PEoA ETASO-

ong onwg kaAwdla, xapoaktnpiletal

w¢ Siktuo unmoAoylotwv. Me tov 6po

“unoAoylotng” evvoeital kaBe Yndt-

0KOC NAEKTPOVLKOG UTIOAOYLOTNG YEVL-

KNG XPNonG, MepLPEPELOKT] CUOKEUN

umoloylot) | ouokeun dlakivnong

Sebopévwy / mAnpodoplwv n omoia

€xel t Suvartotnta dlacuvdeong oe

Sixtuo. Ewkova 1.1.8: Tomohoyieg Siktvwv

Fevika éva Siktuo umoAoylotwv 1 TNAEMANPOdOPLKNG Elval €val cUOTNHA ETUKOWVWVLWY TO
omolo SLaBETEL GUOKEVECG TNAETILKOLVWVLWY, TNAETILKOWVWVLAKOUG KOUBOUGS KaBWG Kal puatkd
péoa SLEAELONC TNG MANpodopLag.

H popdn oUvéeonc HETOEY TwV KOUBWVY evog Stktuou ovopdletal tormtoAoyia Siktvou.

Ye éva Siktuo TNAEMANPOdOPLKAC CUVAVTAUE QUOTNPOUG KAVOVEG Kal TPOTUTIOL Tou SLETOUV
TO TNAEMIKOWVWVLOKO TUAMA Kol TV LAomoinon tou UAIKOU pépoug kaBwg emiong Kot Kavo-
VEC OUVOUIALAG peTall TwV UTIOAOYLOTWY OL omtoiol ovopaovTtal MPWTOKOAAO EMLKOVWVIOG.

MpwtokoAAo emikoVwViag eival £va cUVOAO KAVOVWY, TTIOU £XOUV cuUdwvNnBel amo ta duo
ETKOWVWVOUVTA HEPN KaL EEUTINPETOUV TN KETOEL TOUG avtallayr TAnpodopLwV..

1.2 Enineda poviédou avadopdg OSI (ISO), enineda povtédov TCP/IP (DARPA) Ko n
avTLoTOLYi0 TOUG

H &wtbwon, anod to péco petadoong (kaAwdio) kat tnv Siktuakn Slacuvdeon ULEXPL TO TIPO-
vpauua-edappoyn, sivat pa apketd noAumAokn Siadikacio.

o tnv uAomoinon oG SikTuakng epaproyng n omola mapéxetal amod évav UTIOAOYLOTH o€ £vav
aAAov, Eekvwvtag amd to undev, mpemet
® va emvon el évag tpomog avanoapdctacns Twv dedopévwv/mAnpodoplwv pe T popdn,
ouvNBWC, NAEKTPLKWV A OTITIKWV ONUATWV,

® VOl KOTOLOKEUAOTOUV LElaiTepEG SIKTUOKEG SLaouvSEoELS Kal KaAwdia, ta omola Bo cuvEE-
00UV TOUG UTTOAOYLOTEC HETAEL TOUG
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BAZIKEX ENNOIEX APXITEKTONIKHX KAI AIAZYNAEZHZ AIKTYQN

e va emvonBel kat va uAomotnBel o Tpomog eVpeong LG SLadpopung LEow TN omolag Ba
tafdePouv oL MAnpodopieg LEXPL TOV TEALKO TTPOOPLOUO KAL VO AIOKATAOTAOEL N EMLKOL-
vwvio ano akpo o€ Akpo.

‘ET0L, TO £€pyo TNG SIKTUWONG SLOLOTIALOTNKE OE EMUEPOUG AELTOUPYIEG OL OTIOLEG UITOPOUV VaL UNO-
notnBouv avefdptnta, MoPEXOVTOG Kol EVOANAKTIKEG EMUAOYEC OVAAOYA LE TIG AVAYKEC.
Me Tn OTPWUOTOMOLNUEVN APXLTEKTOVIK TIETUXALVOUE

® ALaXWPLOUO TOU TPOPANUATOG TNG EMKOWVWVING OE UIKPOTEPQ Kat TiLo eUKOAA Slaxelpiotua
TpoBAfpaTa

@ EUKoAn mpoaoBnkn, ahhayn n BeAtiwon unnpeoiwy, adoul oL anattoUUeVeG aAAAYEG TTEPLO-
pilovtal og €va OUYKEKPLUEVO eTtinedo.

O otdyoc eival n andkpuPn Twv AEMTOUEPELWY TOU UALKOU Tou Siktuou divovtag tn duvatotnta
OTOUC UTIOAOYLOTEC Kal OTLG EPOPUOYEG TOUC VA EMIKOWWVOUV etafl toug aveédptnta amd Tig
bUOLKEG SIKTUOKEG TOUG OUVOEDELG.

‘Etol Stapopdwbnke to povtédo avadopdc (Reference Model) ywo tn AlacUvéeon AVOLKTWY
Juotnuatwyv (Open Systems Interconnection - OSI) and tov Awebvr) Opyaviopd Tumomnoinong
(International Organization for Standardization - 1SO) Tou mpodlaypddet entd (7) oTpwpoTA-E-
nineda (seven layers) To omoia UAOTIOLOUV CUYKEKPLUEVES AELTOUPYIEC WOTE va eival ekt n
SLacuvéeon SLapOPETIKWY UTIOAOYLOTIKWV CUCTNHATWY £POCOV oTA avTioToLya eNineda xpn-
OLLomoLoUV CUUBATEG 1) IBLEG TEXVLKEG KOl KOWVOVEG (TpwToKoAAx).

‘Eval UTTOAOYLOTIKO oUOTNHAL ElVOL €VOG UTTIOAOYLOTAG (TTOANEG DOPECG KAl OUASO UTIOAOYLOTWVY)
LLE TO GUVOOEUTLKO AOYLOULKO, TLG TIEPLPEPELOKEG CUOKEUEG KOl TOL LECOL ETILKOLVWVIOG O Omoiog
umopet va xpnotpomnolnBel autovopa yla thv enefepyaocia kat dtakivnon minpodoplwy.

‘Otav To cUOTN A AUTO, YLOL TNV ETILKOLVWVIA TOU L€ AAAQ GUOTHHLATA, XPNOLULOTIOLEL TIPOTUTIAL
Kot TpwtokoAa SteBvwv opyaviopwy omwe ISO/IEC, IEEE, ITU(mpwnv CCITT) K.ATT. Kot Oxt 1St
OKTNTA TIPOTUTIO ETALPELWY, TOTE Xopaktnplletal avolyto oot

ApXLTEKTOVIKI SLKTUOU £ival ta Stadopa TURHATE UAKOU Kol AOYLOLILKOU oto Ta omtoia elvat
KOTALOKEUOOUEVO, O PONOG TTOU Tailouv 0TV EMLKOWWVIA, N LETOEL TOUC OXEDN - OL SLEMAPES
KoL T TpWTOKOAAQ Tou akoAouBouvtad.

1.2.1 To povtédo avadopdg yia tn Atacuvéeon Avolktwy Zuotnpatwv (0SI)

Ta enta (7) enineda Tou povtéAou avadopdg yia th Alacuvoeon AVOLKTWY ZUOTNUATWY, EEKVW-
VTOG OO TO XOUNAOTEPO 10 TO omolo £lval To GUOLKO KOL TTPOG TO AVWTEPOD, EXOUV WG £ENG:

1. To Quowko Emtinedo 1 otpwua (Physical layer) aoyoAeitat pe tn petadoon twv bit (1|0) mou
amnaptilouv tnv opadomnolnuévn mAnpodopia (mAaiclo dedopévwy), HEow Tou Puatkol
HEoOoU TOo omolo umopel va elvat kaAwdto, omtikn tva f acUpuatn evén. Ta bit kwdikomot-
oUVTaL WG NAEKTPLKA, OTTIKA | NAEKTPOUAYVNTIKA onuata. Acxoheital emiong pe to nAe-
KTPLKA, HUNXQAVIKA KoL AELTOUPYLIKA XOpaKTNPLOTIKA Twy Stemadwy (interfaces), To eidog kat
T XOPOKTNPLOTIKA TOu duaLkol PEoou, Tov TUTo Tou cuvdetrpa (connector), Moo onua
avarmopLlotd to 1 kat 1tolo to 0 KaBwG Kal UE TO CUYXPOVIOUO TWV CUGKEUWV. TEVIKA WAW-
VTOG, avohEPETAL OE XELPOTILAOTA-PUGCIKA TTPAYUOTAL.
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Keddhaio 1°

Ewova 1.2.1.a: To povtélo avadopdg yia t Atacuvdeon Avolktwy Tuotnudtwy (OSl)

2. To Emninedo Zevgng n Zuvdeong Aedopévwy (Data Link layer) mapéxel tn ¢puoikn dievBuv-
oodotnon (MAC Addresses) kal elvat uELBUVO yLa TOV EAEYXO TOU PECOU UETASOONG Kal
TOU TIOTE UmopoULV va eknepdBouv dedopéva og autd. H Aettoupyia auth mapéxetal and
to unoerinedo EAéyxou NpocPacng oto Méoo (Media Access Control).To umoeninedo Ao-
YWKoU EA€yxou tng Zevéng (Logical Link Control) e€aodalilel tnv afomotn emnikowvwvia
HeTafl Suo AMECH CUVEESEUEVWV YELTOVIKWY KOUBwWV (Bplokovtal oto iblo puatko/Tomikd
Siktuo). Extehel Baotkég Asttoupyieg aviyveuong/810pbwong opoApaTWY, EAEYXOU PONG
Twv MAnpodopLwV Kat cuyxpoviopol mAatoiwv. H opdda twv bit tou cuvBétouv thv pova-
Sa mAnpodopiac autou tou enumédou ovoudletal mAaioto (frame). H apxn kat to TéAog tou
m\atoiou onuatodotouvtal KAtdAAnAa WOTE va UMOpPEL va cuyxXpovioTel o Ao kOpBoC.

3. To eninedo Awktvou (Network layer) mapéxet tn Aoy SteuBuvolodotnon pe eviaio Kot
povadiko TPOTO yla OAN TNV EKTAON TwV SLOoUVEEUEVWY HETaEL Toug Siktuwv. Dpovtilel
wote ToKETA Sladopwv peyebwv va pmopolv va mapoadoBolv amod Tov anootoléa oTov
TeAkO KOUPO Tou mapaAnmen Stacxilovrag 6Aoug Toug eVSLAEGOUG KOUBOUG Kal SikTua,
TIoU eVOEXOUEVWE PeCOABOUV HEXPL TOV TEALKO TPOOPLOKO. Epyo Tou lval n eUpeon g
KATAANANG Stadpopng kat mapadoon Tou MAKEToU SedouéVwy 0ToV TEAKO KOUBO N omola
xapaktnpiletal wg popoAdynon (routing). Itnv MPoomAbeLd OUTH TO TAKETO UMOPEL va
Xpelootel va Sloomaotel og dlddopa TUAKATA Ta omola pmopel va ¢ptacouv amod AAAeg
Sladpopeg Kat pe SladopeTikn OeLpd, OUWG To eminedo SiktUou Ba ta emavacuVOETEL Kat
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Ba avadépel omotadnmote mpoPAnpata napadoong npokuouv. To eninedo Siktiou oto
Hovtélo OSI mapéxel untnpeaoieg pe oUvSeon Kal Ywplg ouvdeon.

4. To eninebo Metadopadg (Transport layer) mapéxel OAeG TLG AelTOUpYiEG KAl TA LECA TIOU
QIALTOUVTOL WOTE VA ETUTEUXOEL [l ald AKPO OE AKPO EMIKOWVWVI HETOEU TIPOYPOLUMAL-
Twv 1 Stepyaociwy, eSaodalilovtag to emBupnto eninedo nowdtntag unnpeoiag (quality of
service, QoS). H motdtnta tng unnpeoiog mepAalBAVEL TIG AMALTHOELS yLa TNV KaBuaTtépnon
QIOKATACTAONG EMKOWVWVLAC, TNV TBavotnta anwAeLlag tng cUVEEONG, TOV EMITUYXAVOLE-
vo puBuo dakivnon (throughput), To Babuod mpotepaldTnTAC Kot TNV aohdlela. To emime-
60 petagopag, oto OSI mapéxel umnpecieg mpocavatoAlopéveg og ouvdean (connection
oriented) kol urtnpeoieg Xwpig ocuvdeon (connectionless). OL unnpeoieg e cuvdeon Baoi-
{ovtal og AOYIKEG OUVOETELG oL omoleg amokaBiotavral, Slatnpouvtal petadpépovrog dedo-
HEva KoL TEPUATIOVTAL. Z€ QUTEG TLG OUVOETELG MAPEXETOL AELOTLOTIOL OTNV EMLKOWVWVIA UE
TOV €AEYX0 PONG, TOV TEUAXLOMO, TNV apiBuncn Kot tnv emavaclvOech Twv UNVUUATWY UE
TN oWOTH OELPA KaL Tov EAeyxo/610pBwaon Twv opaApdtwy. To eninedo autd £xeL va Sloyel-
plotel Tig emBePalwoelg ANPNg TWV MOKETWY, TIG ETTOVEKTIOMITES, TOUG XPOVLIOTEG OVOLOVIG
KoL LETPNTEG TIPOOTIOOELWY KAL TO ONLOVTLKOTEPO VAL Ta KPUWPEL OA QUTA ATIO TAL AVWTEPA
otpwpata. Elvat to xapunAdtepo eninedo mou mapéxeL and AKPO € AKPO ETMLKOWWVIA Kot
elvat umo Tov €Aeyxo Tou Xprotn.

5. To eninedo Zuvodou (Session layer) mapExel Ta avaykaia LEoA yLa TNV 0pyAvwon Kol To
OUYXPOVLOMO TWV SLaAOYWV LETOEY TWV aVWTEPWV EMMESWV. EMLTPEMEL 1] AmayopeVEL TNV
TLOLPOXI OUYKEKPLUEVNG UTtNPETLag, amokablotd tn ouvéeon edv yla kamolo Adyo Stakorel
Kot teptAapPavel Asttoupyieg omwg n e€akpiBwon tou xprnotn, n xpéwon K.Am. H dtadika-
ola amopakpuapévng elcodou (log-in) g £vav uTtoAoyLoTH Kol 0 EAeYXOC TOU GUVONUATIKOU
(password) adopouv to eninedo cuvddou. To eninedo autod elvat uTteUOLVVO yLa Tov oA
TEPUATIONO TNG avTioToLKNG oLUVEEDNG Tou 4ou emumédou.

6. To eninebo MNapouoiacng (Presentation layer) aoxoAeital e Tnv avamoapdotacn Tng min-
podoplag mou petadépetal ano epappoyn o€ edappoyn kaBwg emiong Kat pe T Sour Twv
Sedopévwv. Tpomormolel KatdAAnAa Ta Sedopéva WOTE va Elval KATavonta amno thv epap-
poyr omote xpnotpomnoleital SladopeTikog KwdKag amd tnv GAAn pepld. Eivat 6nAadn o
HEeTadppaoTnG Tou Siktuou ATy aUTO aralTeltal. 2To eninedo aUTO YIVETAL N CUMTILEON TWV
SeSopévv yLa KAAUTEPN EKUETANEUGN TNE XWPNTIKOTNTACG TOU KAVAALOU ETUKOLVWVLNG Kot
n Kpumtoypadnon.

7. To eninedo Epappoyng (Application layer) eivat to avwtepo kat teheutaio emninedo mpog
TOV XPNOTN KoL TTOPEXEL TOV TPOTIO YLa VAL UImopet pia epappoyn va “cuvoptAel” pe pio GAAn.
ELOIkOTEPQ EMLTPETEL TNV £EOKPIBWON TNG TAUTOTNTAC TWV EPAPLOYWV TIou BEAoUV va eTtL-
KOWwvNoouv, emPBePalwvel TNV SLaBecLUoOTNTA TWV EGOPHOYWY KoL TOU SIKALWHOTOG YLo
“cuvophia”. Emtiong mpoablopilel o MPWTOKOAAO 0TO omolo avadpépovtal oL eGaPUOYES
Kol Le Baon to omoio Sie€dyetal n “cuvouhia”. Ma mapddelypa otnv UNNPESLO TOU ALY KO-
optou totol (WEB), o duMopetpntic (web browser) kat o avtiotolog Stakoutotrc (web
server) elval ebopuUOYyEG TOU eMUTESOU EDAPHOYNC KOL TO AVTLOTOLYO TPWTOKOANO edappo-
VNG lvat to HTTP.

To povtého avadopag Stacuvdeong avolytwy cuotnuatwy (0SI) amotelel pia mpotacn tou ISO
TIPOC TOUG KATAOKEUOLOTEG UALKOU Katt AOYLOULKOU SIKTUWV, XWwpIg va eivat dsopeutikn. O Babuog
vlomnoinong tou enadietal oe autouc,.
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3TO HOVTENO TNG SLACTPWUATWHEVNG OPXLTEKTOVIKAG EVOC SIkTUOU, TO KABE eninedo N “cuvopt-
Ael” ME TO aVTLOTOLYO OMOTIMO TOU 0TV QMEVAVTL TTAEUPA, XPNOLUOTIOLWVTAC £VA TIPWTOKOAAO
Tou 18lou emunédou to onoio kKabBopilel Tn oupmepLdopd Kot Toug SLoAOyouC HETOEL TouC. H AeL-
Toupylo aUTr OUWC, ekTeleltal Eppeca KaBwe KAOe eminedo £xel SuvaTtoOTNTA AUECNG EMUKOLVW-
viaG LOVO LLE TO YELTOVIKA TOU, TO avwTepo (eminedo N+1) art’ auto Kat To katwtepo (eminedo N-1)
10 onoio Bploketal xapunAotepd tou. O UNXAVIOUOG EMIKOWWVIAG UETOEY YELTOVIKWY EMUTESWY
xapaktnpiletal wg dtemadn (interface). Kabe eninedo napéxel unnpeoia 0to avwtepd Tou.

Ewova 1.2.1.5: ALOCTPWUATWEVN APXLTEKTOVLKI], SLETTADEC KAl OUOTIUA EMiMES A

Mptv tnv mpotacn tou povtélou 0SI, n Siktwaon Atav pia urtdBeon mou utootnpl{otay eite anod
KUBEPVNTIKOUC 0pyaviopoug (Omwe to apeptkavikd ARPANET) eite amd 1810Ktnteg TEXVOAOYieg
eTaLPELWV (0mwe to SNA t¢ IBM 1 to DECnet tng Digital Equipment Corporation) pe anotéAeoua
Val N UMopoUV VAl ETILKOLVWVACOUV GUOTHATA SLapOPETIKWY KATAOKEUAOTWY HeTaél Touc. To
povtélo OSI amotéleoe TNV MPWTN TPooTddeta tng Blopnyaviag UmtoAoyLoTWY Vo cUPGWVAOEL
o€ Kowa mpoturna Siktuwaong tn dekaetia tou ‘70 (1978) kataAnyovtag otn dnuoacicucn tou mpo-
TUToU T0 1984. To mpotumo ivat to EN ISO/IEC 7498 1) ITU-T Recommendation X.200

1.2.2 To povtého Siktuwaong TCP/IP

To Siktuo ARPANET Atav €va SkTuo PETOYWYNS TTOKETWY TIOU XpnuatodotnBnkKe amo To unmoup-
velo apuvag twv H.N.A. ota téAn tng Sekaetiag tou '60. Ao Tnv apxn KUPLOG 0TOXOC TOU HTav
n duvatotnta va cuvdéovtat pali moAanAd Stadopetikd cvotipata Kot iktua pe Stadavn
Tpomno. Epudaon emniong 660nke otn SuvatotnTa Tou SIKTUOU Va MOPAUEVEL AELTOUPYLKO OKOUN
KL OV HeyAAa TUApoTa Tou £Byauvay ektog Asttoupyiag. To 1983 xpnoLuomnoinoe ta mpwtokoAa
TCP/IP w¢ Baotkd kat otadlokd eEgAixOnke oto yvwoto pag Internet.
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BAZIKEX ENNOIEX APXITEKTONIKHX KAI AIAZYNAEZHZ AIKTYQN

Xpnotuomnoinoe SLaoTpwuatwévn apxitektovikr kabopilovtog povo téooepa (4) enineda-otpw-
pata meplypadovtag e AEMTOUEPELA KOL AVATTTUGOOVTAC TPWTOKOAA yLa Ta Tplo avwtepa, ta
omolo ovoudlet

o Edappoyng (avtiotowyel ota Edappoyng, Napouoiaong kat 2uvodou tou OSI),

o Metadopadg (avtiotolyel oto Metadopadg tou OSl),

o Aladiktuou (avtiotolxel oto AwktUou tou OSI) Kat

® ZeUEnc n mpooPaong Siktvou n Stemadn Siktuou.
Oa mpémnel va onuelwdel 0t n mpoavapepVsioa avtiotoiyion twv eninebwv tou TCP/IP ue avta
TOU UOVTEAOU OSI LOYUEL OE YEVIKEG YPOUUEC KAl OYL AITOAUTWG.

Katw amo to emninedo Stadiktuou dev mpokabopilel KATL Tapd LOVO UTIOSELKVUEL OTL Ba TpEmeL
va XpnotpomnotnBel kamoLo mpwtdkoAAO, WOTE 0 UTTOAOYLOTHG VoL Urtopel va oTéAvel makéta IP oto
Siktuo. Emeldn ta onuavtikdtepa mpwtokoAa eivat to TCP oto eninedo Metadopdg kot to IP oto
eninedo Sladiktvou, To poviého ovopdotnke TCP/IP kat mepypddetal oto £yypado RFC1122"
Kot RFC1123. Mepikég popég avadEpetal kat wg povtého DoD (Department of Defence).

Mapodtt to éyypado RFC1122 mpoblaypddel téooepa (4) enineda-otpwpata, otn BLBAloypadia
XpNoLlomololvTal, amod Toug MEPLOCOTEPOUC eL8LKOUG, TEvTe (4+1) otpwuata. Xtn Béon tou
otpwpartoc Atertadnc Atktvou tou TCP/IP xpnotuomnotolvtat T U0 TPWTA OTPWUATA OMWG TIE-
plypadovrat oto povtélo tou OSI,to eminedo Zevéng Aedopévwy kot to Quotko.

1. Eninedo NpooBaong (Aermadric) Awktvou (Network Access i link layer). To povtého TCP/
IP &ev avadépel moAA yla To Tt cupBaivel 6w, eKTO¢ amd to OtL 0 umohoylotic (host)
TIPETEL va ouVOEeDBEL e To SIKTUO XPNOLLOTOLWVTAG KATIOLO TIPWTOKOANO WOTE VOl MIOPEL
va otéAvel makéra IP og autd. Etol ouvnBiletal otn B£on Tou va xpnotuomnotolvtal ta Suo
Kotwtepa emineda Tou povtédou OSI, to

a) Duoko kal to
b) Zebéng Acdopévwv.

2. Eninedo Awadiktuou. loxUel 0,tL kat oto 30 emninedo tou OSI (AwktUou) pe Tn Stadopd otL
10 eninedo Awadiktuou tou TCP/IP mapExel povo unnpeoia xwpic ocbvdeon. EtoL Spopolo-
Vel ave€aptnTa MOKETO OTOV TPOOPLOUO TOUC KAl N TAPAS0on TWV MOKETWY OTo ENinedo
AwadikToou Sev gival eyyunpéva aglomiotn. Mmopel va ¢pTtdoouv 6TovV MPoopLopo e Sa-
dopeTikn oeLpa, Le Aabn, 1 to (1o makeTo neplocotepe hopéC. Eival SoUuAeLd Twy avwTe-
pWV EMMESWVY VO LEPLUVAOOUV YLa aUTA Ta {nTrpata. To Bactkd MPWTOKOAAO AUTOU TOU
emumnédou elval to mpwtokoAAo Atadiktuou (Internet Protocol) IP.

3. Eninedo Metadopag (Transport layer). loxUel yevika 0,TL kat oto 4o eninedo tou OSI (Me-
tadopdg). To eninedo petadopdc tou TCP/IP propel va mapexel, HEOW SLodOPETIKWY
TIPWTOKOAAWY, UTINPECLEG MPOGAVATOALOHEVEG 0 oUVEEDN (connection oriented) 1 xwpig
ouvdeon (connectionless). OL unnpeoieg e ouvdeon Booilovtal oe AoyKEC CUVOEDELC OL
omnoleg anokadiotavral, Statnpouvtatl petadépovrag dedouéva kat teppatilovtal. e au-
TEG TIG OUVOEDELG TIOPEXETAL OELOTILOTIOL OTNV ETILKOWVWVIA LLE TOV EAEYXO PONC, TOV TELOXL-
ouo, apibunaon kat tnv enavacVVOeon TWV UNVUUATWY LE T OwoTH OELpd Kal Tov EAeyxo/

! RFC (Request For Comments) eivat éyypada tou [ETF (Internet Engineering Task Force) mou meptlypddouv
(ouvnBwg poteivouv) LeBOSouG, cuunepLdOPEC, AMOTEAECUATA EPELVAC 1 KALVOTOWLES Le Edapuoyn oTo
Aadiktuo kat ota Stacuvdedepéva pe autd cuotripata. Ta MePLOCOTEPA ULOBETOUVTAL WG TIPOTUTIA KOt
TUTIOTIOLNOELG Tou Aladiktiou.
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516pOwon Twv oPaApaTwWY. YIINPEoieg Ue oUVEEDN TAPEXEL TO MPWTOKOANO EAEYXOU LETA-
6oong (Transmission Control Protocol) TCP. It unnpeoieg xwpig ouvdeon 1 acuvdeopl-
KEC, 6ev UTIAPXEL N évvola TNG AoYLKNAG ouvdeang oUTe mapexetal aflomiotio. Eival Opwg
amAoUoTePEG KoL XwpPLig TOAEG KaBuoTepnoeLs. TETOLEG UTTNPECLEG MAPEXEL TO MPWTOKOAAO
autodUvapwv nakétwv xpriotn (User Datagram Protocol) UDP.

4. Eninedo Edappoyng (Application layer). MepthapBavel OAa ta MPWTOKOAQA TWV YWWOTWV
UTINPECLWV TOU Aladiktiou OMwE AMOUAKPUOUEVN ouvdeon teppatikol (TELNET), peta-
dopad apyeiwv (FTP), nAektpovikd tayudpopeio (SMTP/ POP3/ IMAP), ta vewtepa DNS yia
TNV QVTLOTOIXNON OVOUATWY UTIOAOYLOTWVY Me TI¢ SleuBuvoelg toug oto diktuo, HTTP, To
TIPWTOKOAAO peTadopdg totooeAidwv tou World Wide Web kat moAd dAha.

Ewodva 1.2.2.a: AvtutapaBolr poviéAdwv Siktvwong OSI kat TCP/IP

Ewodva 1.2.2.a: AvtutapaBolr poviéAdwv Siktvwong OSI kat TCP/IP

ﬁl Apaoctnplotnta 1n (Ztnv aibovoa Sibackaliog)

Itnv mopokatw gikova 1.2.2.8 daivetat oxnpotikd To poviédo Siktuwong tou TCP/IP og éva
TOTKO OikTUO TeXxvoloylag Ethernet kot S{mAa UALKO Kot AOYLOUIKO SLKTUWV GE OXETLKI QVTL-
otolylo pe to emimedo mou avnKeL.

'O,TL €XeL VO KAVEL PE onpata, KaAwdia, cuvdeTnpeg (connectors) avikel cadwg oto GuaLko
eninebo.
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H kapta Siktvou, eneldn eivat cUVOETO UALKO KOL EVOWHUOTWVEL KUKAWUOTA UE “OTOLXELWSN
g€unvada”, uropet va Snuioupyei kat va avtihapBavetal mAaiola, Aettoupyel kaAUTTovTag
TEPLOCOTEPO o To GUOLKO emimedo. Mall pe Tov 06Ny TnG (06NyOg CUCKELNG) KAAUTITEL
1o $UOLKO KoL To emimedo Levéng Sedopévwy Tou OSI.

AT ekel Kat Tavw OAa UAOTIOLOUVTAL e AoYLoULKO. Ta emineda Atadiktuou kat Metadopdg
QIoTEAOUV HEPOC TOU AELTOUPYLKOU CUOTMATOG, KUPLWG TOU TIuUprva.

'OMeg ot SikTuakEG edapHOYEG OL OTIOLEC XpNOLomoLlolV To SIKTUO yla TV armobnkeuon,
avaktnon n Slakivnon dedopévwy OMwWG T TPOYPAUUATA NAEKTPOVIKOU Taxudpopeiou,
TAONYNGNG LOTOTOMWY, UETAPOPAC ApXELWV K.ATL. avrikouv oTo eminedo edhapuoyn.

Ewova 1.2.2.8: Entineda TCP/IP kot avtiotolyo YALKO - AOYLOULKO

e €va Tomiko Siktuo texvoloyiag Ethernet - TCP/IP 1o emninebo npoéoBaong Siktvou mepl-
AopBavet:
o ta koAwdla Slaclvdeong, Toug cuvSeTnpES (connectors), uToSoxE (Tipileg Siktuou),
® KAPTEG SIKTUOU,
® TTaONTIKO SIKTUAKO €EOTMALOUO OTIWE UALKO SLOXELPLONG KOl GUYKEVTPWONG KOAWSIwY,
® cTtavoANTITEG (repeater hubs),
® Letaywyeic (switching hubs) kTA, Oxt 6pw¢ Spopohoyntég (routers).
EmutAéov, kat ot o8nyot (drivers) twv kaptwv/eAeyKTwv SIKTUOU EVTAGOOVTAL OTO (510 eTti-
nedo, To 20 tou OSI.
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MpoomaBroTe Vo AMOVTIOETE 0TA TOPOKATW EPWTAUATA:

@ ¢ molo eninedo tou OSI Aettoupyel n kapta SikTvou;

® e molo emimedo Tou OSI avhnkouv oL TPIleg SIKTUOU OTLG OTIOLEG GUVOEOVTOL OL UTIOAOYLOTEG;

e O Mozilla Firefox kat to mpoypappa Skype avrikouv oto (610 eminedo;

® Y& 1olo eminedo Aettoupyel pia acVPUOTN KAPTO SIKTUOU;

® Mua kapta Siktou Ethernet pe umodoyr ylo KAAWSLO CUVECTPOUUEVWY (EUYWV KL LLAL YLt
KaAWSLO OTTTLKAG vag, o€ TtoLo eminedo Stadépouy;

® AvalnTnoTe TNV oUCLaOoTIKN Stadopd evog emavalnmen (repeater hub) amnod évav petaywyéa
(switching hub).

1.3 EvOuAakwon

Onw¢ mpoavadEpOnKe, oTn SLACTPWHOTWUEVN APXLTEKTOVLKN €vOG SilkTUou, KABe eminedo emt-
KOWWVEL L€ TO AVTIOTOLYO OUOTIHO TOU, XPNOLUOTIOLWVTAC EVa PWTOKOAAO Tou (8lou emunédou.
H Aettoupyla autn ouwc, ektedeital éppeca kaBwg kabe emimebo €xel SuvaToOTNTA AUECNG ETIL-
KOWWVLAG LOVO HE TOL YELTOVIKA TOU, HEOW TNG Slemadrg Toug.

‘ETOL KATA TNV AMOCTOAR S€60UEVWVY OO TN Lo EPOPLOYT OTNV QTTOUAKPUCKEVN, Ta Sedopéva
ipowBouvtal and to Kabe eminmedo MPOC TA KATW, OTO AHECWE KaTwTePo. Kabe eninedo npo-
00<teL ota dedopéva nmAnpodopisg eEAéyxou yla to avtioTtolyo, amévavtl, eninedo wote va e€a-
odalioel tnv emtuxn napadoor toug. Ot mAnpodopieg eAéyyou mpootiBevtal Unpootd amno to
Sedopéva mou mpoKeLtat va amootaholv Kal ovopalovtat emkedalida. Oplopéva emnineda npo-
oB€touv mAnpodopieg kat oto TéNog Twv dedouévwy (0mwe to 20 emninedo tou OSI) pe okomod va
etaodaliotel n avayvwplon oPoApATWY KOTA TN HETAS00N 0TO PUGIKO HETO.

KaBe emninedo xelpiletal tnv mAnpodopia mouv AapBavel amod to avwtepd Tou wg Sedopéva Kat
TPOCBETEL UMPOooTA Toug TN SLKN Tou emikedalida. H mpoobnkn cav mepifAnua twv mAnpodopl-
wv gAéyyou ota dedouéva ovopaletal evOuldkwon (encapsulation).

Ewkova 1.3.a: EvBuldkwon
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Mapatnpwvtag tn cUYKeKPLUEVN Stadikacia otn Siemadn tou emumédou dtadiktuou pe to lev-
&ng dedopuévwy, Eva aUTOSUVAO TTAKETO TOU emMEdou Sladiktuou tomobeteital péoa, dnAadn
evBulakwvetal og £€va Aaiolo tou emunédou evéng Sedouévwv Kabwg meplkAeieTal avapeoa
otnv erukedaiida kat otnv akohouBia eAéyxou tou mAatoiou (Frame Check Sequence). Me amAd
AoyLa éva “takéto” avwTtépou emumédou tomobeteital, wg Sedouéva, uéoa o éva “akéto” Tou
QUECWE KATWTEPOU ETUTESOU.

Ot mAnpodopieg eAéyxou mou mpootiBevtal katd tn dtadikacia eAéyyou eival kupiwg SteuBUV-
OELG, XOPaKTAPESG EAEYXOU OPOARATWY 1} AANOL XOPAKTAPESG EAEYXOU KOL GUYXPOVLGHOU.

210 PUOLKO €Minmedo, ol AooL KaL Ta UNOEVIKA TTouU amapTi{ouv To MAALOLO, HETATPEMOVTAL OE Of)-
pata KoatdAAnAa yia to Guoiko péaco.

Kata tn AqPn twv dedopévwy cuppaivel n avtiotpodn dtadikaoia. Kabe eminedo, adpaipel Tig
niinpodopleg eAéyyou mou adopolv to (610 Kat mpowbel ta Sedopéva 6To avwWTEPO TOU. ITNV £L-
Kova dpaivetal n Stadikaoio tng evBUAdkwaong oto povtélo tou TCP/IP kaBwg kal n ovopaoia tng
Baowkng povadag mAnpodopiag tou mpwtokoAhou kabe erunédou (Protocol Data Unit).

,@l Apaoctnplotnta 2n (2tnv aibouvoca Sisackaliog)

Mo va yivet katavontn n dtadikaotio tng evVOUAAKWGNG UmopoU e va SoUE TO AVAAOYO TNG
aAnAoypadiag peow Taxudpopeiou.

® To 6edopéva ElValL TO LAVUROL-YPAUUO TTOU YPpAdOUUE ameuBUVOLEVOL OTOV QIOUA-
KPUOMEVO TLOPAANTITN.

® 3Tn ouvExela TomoBeteltal péoa oe pakelo (evOulakwvetal), ypadovtal o’ autov ol
SleuBuvoelg amootoAéa kat mapaAnmtn (emikedaiida) kot mapadidetal oto taxudpo-
UKO ypadelo (katwtepo eminedo).

® AkoAoUBwG e SLadoxIKEG EVOUAAKWOELG TOTOBETETAL OE TOAXUSPOMUIKO OAKO KOl Tial-
padidetal oto Tayudpouko poptnyo yla va nmpowbnbel oto Kevtpkd TURUA Stalo-
yNng aAAnAoypadiag.

Ano ekel kat mépa akohouBeital n avtiotpodn Stadikaocia. Evag taxuSpopLKOC GAKOG
TapadI&eTaL 0TO TOTLKO TAXUOPOULKO Ypadelo TOU MOPAANTITN KAl O TOTILKOG SLOVOUEQNS
adatpel Tov pakelo Kat tov mapadidel oTov TEAIKO TapAnTTh.

O telkog mapaAnmng Ba adatpéoel amo tov GpakeAo To ypdupa kot 6a to StaBaoel.

Me Baon to mapadelypa tng aAAnAoypadiog péow taxudpopeiov mpoomadrote va ama-
VTN OETE, QLTIOAOYNLEVA, OTA TOPAKATW EPWTHLOTA:

e Edv 0 xpnotng o omoiog éypale ta otolxeia 0to PpAKENO Kal Tov EKAELOE glval Eva
eninedo (N) otn SLACTPWUATWHEVN APXLTEKTOVLKN TNG TAXUSPOULKIG UTtNPEGLAG, TIOLO
glvat To apéowe katwtepo eninedo (N-1); (Yrodewén: To tayudpouiko ypageio mou
napaiauBavel To PAKEAO TPOC ATTOOTOAN)

® TO TaYUOPOLIKO YPOUUOTOKLBWTLO £€w QMO TO TAXUSPOUIKO ypadeio oTo omoio ol
evlladepopevol pixvouv ta ypappata mou BEAouv va oteilouv, o€ TOLo OTOLKELD EVOG

SLAOTPWHATWHEVOU HOVTEAOU avTloTolxel; (Yrodewén: Aicmapn uetaév Suo emumé-
owv)

® TLTIpoodhEPEL 0 TaXUSPOULKOC SlavopEag otov mapaAnmen; (Yrodewén: Ynnpeoia)
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Ewkova 1.3.8: EvBuAdkwaon, To mapadeLypa Tou Taxudpopeiou

ﬁl Apaotnpotnta 3n (2tnv aibovoa Sidackaliog)
‘Evog touplotag anod tn Oscoalovikn emokenteTol To Mapiot yio Set ta ekBEpata tou Mou-
oglou Tou AouBpou.

® [0 TO OKOTO QUTO ETLOKEDTNKE AP)LKA EVa TOUPLOTIKO ypadeio To omoio oxediaoe TNV
ekdpoun-Sladpoun tou.

o MetadépOnke pe Uivi Aewdopeio 0To aepodPOLO TNG TTOANG TOU KOl 0T CUVEXELQL ETTL-
BLBaotnke o 0EPOTAAVO LE TIPOOPLOLO TO Mapiat.

e ArtoBLBaotnke amd to agpomAavo Kal pe Aswdopeio 0dnynbnke oto Eevodoyeio Tou Kat
oTn cuvExeLla oto Mouoeio.

Bpeite avtiotolyieg tou tagdlol Tou Toupiota pe th Stadikacio evOUAdKkwaong/ amoBuAdkw-
0NG TNG OTPWHOTOTOLNEVNG APXLTEKTOVIKIG TWV SIKTUWV.
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Epwtnoslg - Aoknoeig Kepalaiou

1. Zxebld0TE TO HOVTENO TNG OTPWUATOTOLNUEVNG APXLTEKTOVIKNAG SikTUou tou OSI kat tou TCP/
IP Seiyvovtag tnv avtiotoxio Twv OTPWHATWV-EMMES WV TOUG.
2. Avadepete SUO TTAEOVEKTAHOTA TNG OTPWLOTOMOLNUEVNG OPXLTEKTOVIKAC KOL OXOALAOTE £val
amo autd.
3. ANMavTAOTE HOVOAEKTIKA 1 e Alyeg Aé€elc oTa MapakATW:
i. TLmpoodépel éva eninedo 0TO AVWTEPO TOU KOl LECW TIOLOU UNnXaviopou; Nwg “cuvopt-
Ael” e To amévavtt opoTIUO Tou eminedo;
ii. Moo eminedo elval umelBuvo yLa tn SpopoAdynon twv SeSoPEVWV KAl TNV EMIKOWVWVIA
QO UTTOAOYLOTH O€ UTIOAOYLOTH;
iii. Moto eminedo mapéxeL amd AKPo 0 AKPO EMIKOWVWVIA LETAEY TPOYPAUUATWY 1 Slepya-
olwv;
4. Nepypadte tn Stadikaocia tng evBUldkwong.
5. Amnavtriote HOVOAEKTIKA N e Alyeg Aé€elg ota mapakaTw:
i. 2& molo eminedo, kata tn dtadikaoia tng evBuAdkwong, mpootiBetal mAnpodopia oto
TENOG TOU TTOKETOU EKTOG amd TNV emikedaiiba otnv apxn;
ii. H emikedaAido tou makétou tou emumédou SIKTUOU cupmepAapBavetal otny emikeda-
Aida n ota Sedopéva-poptio tou mAatciou (tou emunmedou Levéng Sedopevwy);
6. TLelval apyLTEKTOVIKN €VOC SIKTUOU;
7. Toemninedo ladiktvou elvat oAU onuavtiko yla t Staclivdeon Siktuwv. Avarmtu€te oe Aiyeg
VPOLUEC TOL ETIXELPAUOTA 0O WOTE VO UTIOOTNPIEETE TNV Amoyn auTh.

Aoknon o€ Epyaotnplako NeptBaiiov

Mo vo propolv va suv8eBolv Suo f epLocOTEPOL UTIOAOYLOTEC O SikTUO WOTE va elval Suvatov
va avtaAhaooouv deSopéva kal va poodépouv f va d€xovtal Stadopeg unnpeaoieg (kowoxpn-
070 anoBnKeUTIKO XWPO, MpocBaacn oto Aladiktuo ktA.) Ba mpémet va eivat e€omAopévol:

® e Tov KaTtAAAnAo mpooappoyéa - eleyktny (kapta) Swktvou (NIC-Network Interface
Controller) cuvodeuodpevo amnd 0dnyo (mpdypaupa 08Ayncng CUCKEUAC) YL TO XPNOLUOTOL-
oUpEVo Aettoupytkd cuotnpa. Kabe Bupa eloddou/e€660u n omoia Sivel ¢' évav umoloyt-
ot ™ duvatdtnta Stacuvdeong os Siktuo yapaktnpiletatl wg diktuakn diemadn (Network
Interface).
® 10 KAtdAAnAo Aoytoutko Siktuou mou Ba emtpéel tnv SpopoAdynon Twv Sedopuévwy Kat
QITOKOTALOTOLON TNG EMKOWVWVING LETAEY TWV EUNMAEKOUEVWV OVTATIOKPLTWY
® To KatdAAnAa rpoypappata-edopoyEg mou Ba mpoodEpouy amd T pia HepLd Kat Ba Se-
XBouv amd TNV AAAN TNV MOPEXOUEVN UTINPECLA. TT.Y. Evag EUTTNPETNTHC TOU TTOYKOOULOU
totou (web server) onwc¢ o Apache kat évac euAAoustpntrig/mAonyoc (web browser) orwc o
Mozilla Firefox amo tnv aAAn.
EnutAéov, yla tnv ulomoinan tou Siktvou amattouvtatl kahwdia, cuvdeapol (connectors), ou-
OKEVEC £VONG, TEPUATIOMOU Kot Slacuvdeonc Twv KoAwdiwv kat Ao cuvadég UAKO.
Me Bdon t Apaotnpldtnta 1-i otnv tdén, oto epyaotrplo MAnPodopLKAG, EVIOMIOTE KAl KATOVO-
MAOETE UAIKO Kol AOYLOMLKO OXETLKO UE Ta SiKTu Q.
Katomiy, mpoomabrote va To KATATAEETE 0TO eMineSo MOV AVAKEL, aAvaPEPOUEVOL E(TE OTO LOVTE-
Ao tou OSI eite og awtd tou TCP/IP.

Attiodoynote tnv anodaon cog Le PAon auTd ou YVwpllete.
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Kedalato 20
TOMIKA AIKTYA - EMIMNEAO NPO2ZBAZHZ AIKTYOY
(TCP/IP)

Elcaywyn

ToeninedonpooPacngdiktvou ylatnvtexvoloyla TCP/IP, kaBwgkattopuoiko eninedokatemninedo
ouvdeong dedopévwy yla to povtého OSI, eival Ta katwtepa ninmeda oTNV SIKTUAKN EMLKOLVWVIA.
YeauToTOo KEDAAALo Ba peheTnBoUV oL TpOMOLTIPOGBACNC OTO PUCLKO LLECO, OLTOTIOAOYIEG SIKTU WY,
Ta GUOLKA PECA LETAS0ONG TTOU XPNOLLOTOLOUVTAL, OL TPOTIOL LETAS00NG deSOpEVWY, KABWG Kal
Texvoloyieg kaL mpotuma mou Bacilovral ota mpoavadePOUEVA KATWTEPA EMIMESA EMKOWVWVIAC.

Aldaktikoi ZTo)oL

Me tnv oAokAnpwan Tou 20u kedpahaiov oL HabNnTég Ba MpEmel va elvat og BEon va:

e Tieplypddouv tnv £vvola Tou Torkol SIKTUou

® KOTATAOOOUV £va SIKTUO WG TOTILKO, LE KPLTAPLO TOV OTEVO YEWYPADLKO XWPO, N TO eviaio
niebilo ouykpovoewv (collision domain) - koo xwpo ekmournng (broadcast)

® SLakpivouv TG S1adopeg TEXVIKEG TPOOTIEAACNG OTO UECO Kal OTE N puetddoan eival Baaot-
kA i eupelag {wvng

® aIaPLOUOUV TIC PACLKEC TEXVLKEC TIPOOTIEAQONG OTO HECO

® anaplOpoLV Ta SLadOPETIKA PECA HETASOONC KOL VO UITOPOUV VOl EMIAEYOUV TO EKACTOTE
SlaBgoipo kal KatdAAnAo yla tnv epappoyn mou XpnoLionotoly

o 1ieplypadouv Ta BACIKA XOPAKTNPLOTIKA TWV Sladopwv GUOIKWV HECWVY, UAKOU TEPUATL-
ouoU (kaAwdia - CUVSETAPEC) KOL TLG BACLKES OTALTIOELG XELPLOMOU TOUG

® LTOPOUV VO ETUAEYOUV, QULTLOAOYNHEVA, TOV KATAAANAGTEPO yLa TNV edapuOyn TIOU Xpnot-
pomolouv, eheyktn (kapta) diktuou (NIC) pe BAon TO XOPAKTNPLOTIKA TOU Ao To GUANO
Sebopévwy Tou (datasheet)

® gvtomifouv pia StevBuvan MAC Kat va Tpocdlopi{ouv ToV KATOOKEUAOTH Tou UALKOU art'
autnVv

e svtomnilouv ta mhaiota Ethernet kat ta Stadopa nedia Toug og évav avaAuTth MTPWTOKOAAOU
1 o€ €va AoyLopLKO Kataypadng Siktuakng kivnong

AlSaKTIKEG EVOTNTES

2.1 Quoko entinedo - Eninedo Tuvbeong (ev€ng) Aedopévwy (Lovtélo OSI).

2.2 HmpooBaon oto péco.

2.3 Metadoon Baotkng kat Eupeiag {wvng.

2.4 Aiktua ETHERNET (10/100/1000Mbps).

2.5 AcUpporta Aiktua.

2.6 Texvoloyia Acuyxpovou Tpomou Metadopdg Asdopévwy (Asynchronous Transfer Mode,

ATM).
2.7 MpwtokoAho Zuveong Inueiou mpog Inueio (PPP).

2.1 Quoko eninedo - Eninedo Luvdeong ({evgng) Aedopévwv (poviélo OSI)

Onwc éxoupe &N avadépel, To xapnAotepo emninedo tou povtéhou OSI eival to dpucotko eninedo.
AuTO To entinedo elvat umetBuvo yla tn petddoon bits péoa amo To TNAEMLKOWVWVLAKO KAVAAL, TO
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ornolo pmopel va eivat éva evoUppato HECO 1) Kal pia acUppatn {evén. Etol, to duaotko emninedo
KaBopilel T NAEKTPIKA KAl LNXAVIKA XOPOKTNPLOTIKA TNG oUVOEDNG TOU 0TABUOU HE TO LECO JE-
tadoonc. Av, ylo TopAdeLlypa, Xpnotpomnoteital KaAwdLo wg HEco petadoong, oL mpodlaypadEg
Tou ¢duatkol emunédou kKabopilouv TOOOUC OKPOSEKTEG £XEL O GUVOETNPAG, TO PONO Tou KABE
OKPOGEKTN, TLG SLOLOTAOELG TOU, TIG AVOXEG KABe Slaotaong K.A. to eminedo autd kabopiletal o
TPOTOG avanapactacng twy bits, 0 kat 1, n Stapkela kABe bit, n apxn Kat to T€Aog tng petadoonc,
KaBwg KaL To av n puetadoon umopsi va yivetal mpog t pia katelBuveon 1 kat Tig 500 KateuBuv-
o€ELG Tautoxpova. To dpuolkod eninedo dev to amaoyoAetl kabBolou av petadépet bytes twv 8 bits n
xapaktnpeg ASCIl Twv 7 bits.

To deutepo eminedo tou poviehou OSI eival To eninedo olvdeong ((evéng) dedopévwy (Data
link layer). To emninedo autod £xel OKOTIO VoL KAVEL OELOTILOTN TN PUGCLKN VPN oUVEECNC LETOEY
800 oTaBpwy. Ao Ta MAKETA TOU Topandvw enuedou (emumédou Siktvou tou poviélou OSI)
odridyvel mhaiola Sedopévwy (data frames). Opilet ou apyilel kat ou Telelwvel kabe mAaiolo,
nipooBEtovtac tnv KatdAAnAn enikedalida (header) kat oupad (trailer), avixvelel Ta obaiuata
petadoonc, emdlopBwvel ta aAAolwpéva Sedopéva f INTA TNV EMAVEKTTOUT TOUG. AKOUA, EAEY-
XEL TO TOTE pnopel va Se0peVOEL TO GUOLKO PECO VLo TNV OITOCTOAN TWV MAALGLWY, WOTE va N
yivel Tautoxpovn ekmopnn pe GAAo otaBuo Kot TEAOC, HETABAAAEL KOTA TEPIMTWON TN PON TWV
mAatoiwv avaloya pe Toug pubpoUg mou propei va dextel 0 oTabUog mapaAnmTng.

Onwc¢ yvwpiloupe, ta Vo xapunAotepa enineda oto povtédo 0SI, nAadn to dbuoikod eminedo kat
10 eninebo ouvdeong (Levéng) dedouévwy, avtiotoxoly ato 1° eminedo tou mpotumou TCP/IP,
dnAadn oto eninedo npdoPBacng Siktvou.

YxAua 2.1.0: Movtéha OSI kat TCP/IP.
(Mnyn: ApBavitng, K., KoAuBdcg, I., & Outotog, 5. (2001). TexvoAoyia AiktUwv Emtikovwviwv)

To eninedo npoaBacng Swktvou tou npoturnou TCP/IP, mapéxet tnv mpooBach oTto GuOLKO PETO,
oto onoio petadidetal n mAnpodopia He TN Lopdr MAKETWY KL AVTLTPOOWTEVEL TO XAUNAOTEPO
Aoyiko eminedo AettoupylkdTnTag, ou amnatteitat and éva diktuo. To eninedo auto nephauBa-
VEL TA OTOLKELQ TWV PUOLKWY CUVEECEWY, OMWG: KOAWSLA, AVAUETASOTES, KAPTEG SIKTUOU, TMTPW-
TOKOAAQ TTPOGRACNG TOTUKWY SIKTUWV KAl TTPOCHEPEL TLG UTINPECLEG TOU OTO AVWTEPO EMinedo,
10 eminedo Siktvou. ItV texvoloyia TCP/IP, ta yaunAotepa emnineda tou numédou Siktuou Sev
nipodlaypadovtal Kat £ToL QUTA UImopouV Vo akoAouBoUv Teeiw SladopeTIKES TEXVONOYIEG.
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2.2 H npooPaon oto LEco
Y& O\a o SIKTUC UTTAPXOUV TIEPLOGOTEPOL ATIO VAV UTIOAOYLOTEC, OL OTtoloL avayKalovtal va. JotL-
pafovtal to (6lo péoo petadopag dedopévwy (TLx. kaAwdio). Etal, av Suo unoAoyLloTEG TpooTa-
Bouoav tautdxpova va elodyouv Sedopéva oto KAAWSLO, TO TTAKETO TOU €VOC UTtoAoyLotr Ba
OUYKPOUOVTAV HE TA TIAKETA TOU GAAOU, HE QMOTEAECHA TNV KOTAOTPOdH TOU CUVOAOU TWV Ma-
KETWV TIOU TIPOEPYOVTAL KOl OTIO TOUG SUO UTIOAOYLOTEG. ZUMTEPACHATIKA, OV TIPOKELTAL VAL YIVEL
amootoAr deSopévwy Péow Tou SiktUou, TpEMeL va Bpebel €vag TpOMOC WOTe va AnpouvTaL oL
mopakdtw nmpolmoBEoelc:
e Eloaywyn twv deSopévwy oto KaAwbdLo xwplg va yivel abykpouon pe dAha dedouéva.
o Na AdBeLta deSopéva 0 amoSEKTNG UE OXETIKNA Eyyunaon OTL autd Sev Exouv Kataotpadei oe
oUykpouon dedouévwy (data collision) katd tn petadoon.
To aUvoAo TWV Kavovwy Tou kabopilouv Tov TPOTO e ToV omolo ta Sedouéva eLoAyoVTaL OTO Ka-
Awdto, ovopaletal pEBodog npooméhaong (access method). O péBodol mpooméhaong mpénet va
elvatl cUUPWVES WG TIPOG TOV TPOTO LE ToV omoio xelpilovtal ta dedopéva. Av Stadopetikol umo-
AoyLOTEG Xpnotpomololv Sladopetikég ueBodoug mpooméAaong, Tote to Siktuo Ba amoTu)el, yla-
Tl kadmoLeg péBodol Ba kuplapxnoouv oto kaAwdio. Mevika, ot péBodol mpoomélacng epnodilouvv
NV Tautdxpovn eloaywyn dedopévwy oto Péoo petadopds. Etal, e€aodaiilovrag to yeyovog otL
Hovo €vag umoAoylotrg tn dopd Ba pmopet va oteilel dedopéva, oL péBodol mpoomeAaong kpa-
TOUV OPYOVWHEVEC TIC SLadlkaoieg amooTtoAng Kot AnYng dedopévwy diktuou.
YIapXouV TPELG TPOMOL yLa TNV artoduyn TAUTOXPOVNG XPONG TOU UECOU HETAdOPAC:
e MéBodol Carrier-sense multiple access (akpoaon dpEpovtog moANamAng mpooPaacng)
0 Me aviyveuaon cuykpouang (collision detection)
0 Me anoduyn cuykpouang (collision avoidance)
e M£Bobog token passing (mépaopa kourmovioU) ou Sivel SuVOTOTNTA Lo LEUOVWHEVN ATTO-
otoAn Sedopévwy
e M£Bodo¢ amnaitnong mpotepaldTNTAC
(Mnyn: users.auth.gr/~spetrido/CSMACD.doc)

Mpotuna Torukwv AKTUwv

Alddopeg etatpeieg eixav avamtiiel TIC ONUAVTLKOTEPEG TOMOAOYIEG ToTKWY Siktlwv. Emiong,
elyav avarmtuel kal ta mpwTtokoAa, ou Ba xpnotponolovcay oL otabuol epyaciog, TPoKeLE-
VOU VO GUUUETAOYOUV O€ TOTIKO Siktuo. Htav, Opwg, epdavng n EAewdn Tumonoinong, mPOoKeL-
HEVOU VOl UITOPOUV VAL ETILKOWVWVI 00UV oTaBol epyaciog ano StadopeTikoug KATAOKEVAOTEC. H
TUTTOTIOLN G TWV TOTUKWY SIKTUWV ApXLOE Ue TN ouvSpopr Toco Tou Ivotitoutov HAekTpoAdywv
ko HAektpovikwv Mnxavikwv (Institute of Electrical and Electronic Engineers, IEEE) 6co kal
¢ Evpwnaikig Evwong Kataokevaotwv Yrnoloyotwv (European Computer Manufacturing
Association, ECMA) ol onoiot cupdwvnoayv va akohouBroouv to povtého OSI.

Onwg éxoupe NON avadepel, n avtaAhayr LNVULATWY KoL N EMKOWVWVIA TWV OTABUWY gpya-
olag péow SiktUou éxel avahuBel og entd enineda pe Pacn to povtédo OSI. Ta §vo Katwtepa
enineda sival to eninedo ocuvdeong dedopévwy Kat To Guoko emninedo. Ta SUo autd enineda
kaBopilouv Tov TUTO ToU SIKTUOU KOL TO TPWTOKOAAO €MLKOWVWViaG. H uAomoinon Twv dUo autwv
eMUMESWV yilvetal amo cuvduaopd UALKOU Kol AOYLOMLIKOU.

O opyaviopog IEEE Snuiolpynoe €MLTPOT, OV €lval yvwotr oav emtpornr) 802, He €pyo Tov
KaBoplopo mpotunmwy ya T Torikd (LAN) kat pntpomoAitikd (MAN) diktua umoloylotwy. Ta
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UNTPOTOALTIKA SIKTUQ UTTOAOYLOTWY £XOUV XOPAKTNPLOTIKA, TTOU PplokovTtal HETAEL TWV Xapa-
KTNPLOTIKWY TWV TOTILKWY KAl TWV EVPEWV SIKTUWV (mapadeiypoata MAN eivat Siktua, mou Ka-
AUTITOUV pLa TIOAN). To €pyo TNG EMITPOTING XWPLOBNKE apXLKA OE 6 UTIOEMITPOTIEC Kol N KaBepia
£0TLA0ONKE 0TNV AvATUén EMUEPOUC TIPOTUTIWY VLol TOUC SLadpopeTIKoUE TUTTOUG SIKTUWVY. TN
OUVEXELQ, SnuloupynBnkav Kat GANEG UTTOETULTPOTEG. Tal amoTEAEéopATA TNG KABE UTTOEMLTPOTTNG
glval yvwotd we IEEE 802.x 6mou X 0 aplBpdg TG UTOETLTPOTAG TToU £BYOAE TO aMOTENECA.

Me Baon to épyo tng emttporntg 802, to SeUtepo eminedo tou povtéhou OSI xwpicBnke o duo
unoenineda: oto umoemninedo EAEyxou Aoyikng Zuvdeang tng ypapuns (Logical Link Control, LLC)
Kat oto umoerninedo EAEyxou NpdoBacng oto Méoo (Medium Access Control, MAC).

Ixnua 2.2.a: Ixéon poviéAdwv avadopdg OSI kat IEEE 8.
(Mnyn: ApBavitng, K., KoAuBdg, I., & Outoto ¢, 2. (2001). TexvoAoyia Aiktuwv Emtikotvwviwv)

To umoerninedo EAéyxou Aoyikng 2UvSeong meplypddetal amnd to npotumno IEEE 802.2. Ta mpotu-
o IEEE 802.3,4 kal 5 meplypddouv toug SLadopeTikols TpOmoug mpocpacng oTo HECO.

2.2.1°EAey)xog Noyikig Zuvdeong (LLC - IEEE 802.2)

To mpotumo IEEE 802.2 meplypddel T Asttoupyieg Tou unoemunédou LLC. Onwg éxoupe én ava-
dépel, o LLC elval to avwtepo umnoeminedo tou enmédou ouvdeang Sedopévwy Kat eival kKoo
yla tig Stadopeg pebddoug mpdoBacng oto PECO, OMWE AUTEG opilovtal amd ta mpotuna IEEE
802.3,4 ko 5. O kUpLog okomog tou LLC sival n mopoyr unnpeolwyv oto eninedo Siktvou. To emi-
niedo Siktuou unootnpiletal amnod ta Enueia MpooPaong yia E§unnpétnon (SAPs - Service Access
Points), mou mapéxel to unoemninedo LLC. To umnoeninedo LLC pe T O€lpd Tou SEXETAL UTINPEGIEC
Q7O TO KOTWTEPO TOU UTIOEMIMESO EAEYXOU MPOGPACNC OTO HECO.

To unoeninedo LLC umopel va apEXEL TIG MAPOKATW UTINPEGLEG:

¢ Ynnpeoia xwpig emPBepaiwon kat xwpig cuvéeon (UnAcknowledged con-nectionless service)
ITnV Meplmtwon autr évag otabuog epyaciog otéAvel mAaiola oto otabuod epyaciog Tou mpo-
0opLopoU xwplic va mepluével enBePaiwon AqPng. Emiong Sev eykabiotatal mpokataBoAkd
oUvéeon petafl twv 600 oTaBuUWV Kat oUTe, GUOIKA, Tepuatiletal n ouvSeon oto TENOG TNG
eTKoWWviacg. Eav yia Stadopouc Adyoug, onwcg e€attiog BopUBou 0To KOVAAL EMLKOLVWVIAG,
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xaBel kamolo mAaiolo, Sev yivetal mpoondbela EMAvVAKTNONG Tou. H umnpeoia auth npoodE-
PEL TN ULKPOTEPN KABUOTEPNON OTNV EMKOLVWVIA TWV OTOBUWY gpyaciag Kat elvatl KATAAANAN
ylo eTUKOWVWVIO 08 PEoA, TIOU TTOPOUGCLAIOUV XOUNAO TTO000TO AaBWwV Kal n EmavAktnon Aav-
Baopevwy dedopévwy yivetat ano vnAotepa emineda.

o Yrinpeoia pe emieBaiwon AqPng xwpic ovéeon (Acknowledged connectionless service)

Y€ QUTA TNV UTINPECLA OMWCE KOL TIPONYOUHEVWCE, Sev eykabiotatat oUvdeon petatd Twv otab-
Hwv epyaciog mpwv v évapén avtahhayrc Sedopévwy, ala yia kabe mhaiolo mou otéAvetal
emBeBatwveral n Afn tou amno to otabuod epyaciog tou TpoopLopol. H urtnpeoia autol tou
eldoug kuplwg edappdletal, oe cUVEETELS TUTIOU onEelo TPog onuelo (point to point).

® Yninpeoia pe ouvdeon (Connection oriented service)

Elvat n mwo mepimAokn unnpeoia mou pnopel va mapéxel to unoemninedo LLC. Evag otabuog p-
yoolag mpv apxloeL TNV eMIKOWVWVLA L€ TOV OTABUO £pyaciog TOU TPOOPLoUOU, TIPEMEL TPWTA
VOl EYKOTOOTNOEL UE OUTOV Eva vonTtd KUKAwa. Emiong yivetal kat emiBefaiwon AngPng tou
KaBe mAatciou mou petaddOnke. TNV untnpecia auth yivetal emiong Kot EAeyxog pong Twv de-
Sopévwy. O €leyxog pong avadépetal oto emninedo Siktvou. H §ladikaoia eykaTaotacns evog
vontoU KUKAwpotog mepthapBavel tpla otadia: tnv eykatdotacn oUvoeonc, TNy Uetadopd
SeboéVWV KAl TOV TEPHATIONO TNG oUVSEDNG. ZTNV EyKATAOTACN ouvdeong ol duo otabpol
TIOU TIPOKELTAL VO ETUKOLVWVI 00UV, QVTOAAAGCOUV KATIOLEG OPXLKEG TLUEC VLol LETOBANTEG KalL
LETPNTEG TTOU XPELAovTal yla va tapakoAouBrjoouv Tty petddoon twv mAaLclwy. Itn ddon
petadpopdg Sedopévwy petadidovrtat ta mAaioto kat emBePalwvetol n Angn touc. Itn ddaon
TEPUATIONOU TNG oUVEeang ameleuBepwvovtal ol PeETABANTEG KAl UETPNTEC KAL YEVIKA OTL
péoa xpnotponolfnkav yla tn niteuén tng eEMkowviog.

(Mnyn: ApBavitng, K., KoAuBdg, I., & Outolog, 5. (2001). TexvoAoyia AiktUwy Emikolvwviwy)

2.2.2 NpwtokoAAo CSMA/CD (IEEE802.3)
Mpodtumno npdoPBaong oto péco IEEE 802.3

To mpotumo IEEE 802.3 meplypddel To MPpwTOKOAO gA€éyxou MPOGPACNS 0TO PpUOLKO HECO, yLa
Tomkd Siktuo umoloylotwy Tomoloyiag aptnpiog.

To mpotumo IEEE 802.3 KAAUTITEL TO TPWTOKOAAX TOU PUOLKOU EMUMTESOU KAL TOU UTOETLIESOU
MAC. Etol pe to mpotumo IEEE 802.3 kabopilovtal ol UTNPEGLEG IOV TTPOCHEPEL TO UTtOETIMESO
MAC mpog to unoeninedo LLC mou eidape otnv mponyouuevn mapaypado. Eniong kabopiletal
0 tpomnog npocPacng tou unoemuédou MAC oto ¢uotko péao. O Tpomog nPoaPacng oto HECO,
TIoU Ypnotpomnoleital oto npoturo IEEE 802.3, sivat ywwotog we pébodog "MoANarAng Npoomné-
Aaong pe Akpoacn Mépovtog kat Avixveuon Zuykpouoewv" (Carrier Sense Multiple Access with
Collision Detection - CSMA/CD). Té\og kaBopifovtal ta orjpota onpatodoaoiag Kot oL TpOmoL oUv-
deong oto puoikd péoo. Emeldn ot TpomoL ouvdeang e To GUOLIKO PECO TOLKIAOUY aVOAOYWE e
NV emthoyrn Tou GpuoLkoU UECOU, UTIAPXOUV EVAAAAKTIKA TTPOTUTIOl TOU Bal T MAPOUCLACOULE
TIOPOKATW. ST cUVEXELD Bal tepLyp&Pou e Ta YApaKTNPLOTIKA TNG LeBdSou CSMA/CD.

M£Bobo¢ npdoBaong oto péco CSMA/CD

O ouvbuaopog g uebddouv CSMA/CD kat tng tomoloyiag aptnpiog cuxva avadépetal wg
Ethernet. To Ethernet avamtiuxBnke anod tnv etatpeio Xerox otig apxEG tou 1970 kat umnpée n
Bdon ya tnv avamntuén tou mpwrtotumnou IEEE 802.3. Yridpyouv §Uo ek8doelg Tou Ethernet (n | kat
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n ). H apywkn ékdoon tou Ethernet (n 1) 8ev ntav cupBartr pe to IEEE 802.3, aA\a n ékdoon Il €i-
val Baoikd n 16w pe to IEEE 802.3. Zruepa, o 6pog Ethernet cuyva avadépetal o 0Aa ta Siktua,
TIoU Xpnotpomnotovy t uebodo CSMA/CD kat yevikd ouppopduwvovtal e to mpoturo Ethernet
T Stadopeg ekdoxeg Tou IEEE 802.3.

O aAyoplBpog mpooPaong oTo HECO EXEL WG EENG:

‘OMot oL otaBpol epyaaiag, mou cuvdéovtal oto (610 Guakd PETO Kal lvat evepyol, Tpémel va akoU-
OOUV TO METO (KaAwdlo). Edv to pHéoo petadoong ival amaoyoAnpévo, o oTabuog epyaciag mou
BéleL va petadwoel Sedopéva, Ba pEMeL val TIEPLUEVEL WG 0ToU eAeuBepwBel. Otav to péoo eival
e\elBepo, 0 oTaBuoC epyaciag Eekva apéowg Tn petadoon twv mAaloiwy Tou. Eav tnv iSla xpo-
VLK OTLyHR, IOV To HEoO eAeuBepwvetal, umdpfouv kal dAAol otabpol epyaciac, mou BEAouv va
peTadwoouv ato PEoo, Ba dnploupynBei o patvopevo tng olykpouong (collision). Ztnv nepintwon
auth, ot ataBpol, mou mpoomndadnoav tavtoxpova va ekrépouy, Ba avtiindBbolv to dawvopevo
Ko Ba petadwoouv oUVTouo onua, mou Ba avadépel Tnv Uapén cUyKpoUGNC KoL Ba oTapaTcouV
TNV EKTIOUITH) TWV UTTOAOUTWVY MALCLWY TOUG, GV BERatLa £xouv amopelvel Kot AAAa Tipog petadoaon.
MEeTA T0 Orua YVWaoTomoinong g oUyKpouaonc, oL otabpol tou cUUUETELXav otn cUykpouon Ba
TEPLUEVOUV KATIOLO TUXALLO XPOVIKO SLACTNUA TIPLV ETUXELPI 00UV EaVA TN HETAS00N.

Mo oAU KpioLun TMOPAUETPOG, N omola emnpedlel KoL thv anddoon g uebddou, eivatl o xpovog,
Ttou arateltal yla thv avixveuon olykpouong. Onwg £xoupe avadépel, Ohot ol otabuoi epyaaiac,
TIou ouvdEovtal oto GUCIKO UETO Pe TV PEBoSo CSMA/CD, mpEMEL va TOPATNPOUV CUVEXELQ TO
HEco. Emopévwg, otav évag otabuog apyiost va petadibel mAaiola 0To Héco Katl CUMPEL cUYKPOU-
on, 0 otaBuog Ba TNV avtiAndBel, emeldn kat o i6log Ba avtiAndBel OTL Ta MAaioLa, TToU EXEL LETA-
dwoel oTo PEoO, ival aAAolwpéva, Aoyw Tou BopuBou, ou Ba tpokAnBel, amo thv TaUTOXPOVN EK-
o mAaLoiwy (otnv oucia NAEKTPLKWY GNUATWVY) Ao Toug AAAOUG oTaBpoUC. MpEMeL, EMOUEVWC,
n avixveuaon t¢ ouykpouaong amd To oTaBUO epyaciag va YiveL o XpOVo ULKPOTEPO o T SLAPKELL
HETAS00NC TOU CUVOAOU TwV MAALGLwY. AUTH N opatipnon SnULoUPYEL CUTOUOTO TIEPLOPLOUOUC
OTO HEYLOTO UNAKOG Tou Kohwdiou, Kabwe kat otoug pubpolg petadoong twy otabuwy epyaciog.
Ag mdpoupe v mepintwon otabuou epyaciog A, mou apxilel va petadidel tn xpovikr otyun t,.
Ag urobecoup, emtiong, 0L 0 oTaBuog A, Ttou Eekwvd T uetddoon otn xpovikr otyun t, Bpioketat
0TN ULt GKpn tou KoAwdiou Kat OtL 0 Xpdvog LETAS00NE TOU GHOTOC OO TN Lo AKPn ot GAAN
elval T. Ztnv avtiBetn dkpn tou KaAwdiou umdpxel otabuog B, mou Eekva t petddoon Tt oTyun
t, + TX. Onwg eivat puotko, o B Ba avtiindBei t ovykpouon peTd ano xpovo x kot Ba otapatioet
N petadoorn. O otabuog A, OHWCE, Ba XpeLaOTEL XpOVo 2T-), yla va avTAndBel Tn clykpouan, ylati
1000 XPOVo XpeLdlovtal Ta aAAolwpéva AEov TAaiola va $BAcouv 6'autov. Emopévwg, Evag otab-
HOG¢ Sev pmopel va eival olyoupog, 0t Bprke To Lo eAeUBEpO, apd HLOVO OTaV EPATEL XPOVOG 2T
XwPLS va yivel ouykpouorn. Katd CUVETELQ, TO UAKOG TWV TTAALGLWY, Ba TIpEMeL va elval TETOLO, WOTE
V0L ETUTPETIEL TNV QVIXVEUON TWV CUYKPOUGEWV TIPLV OO TO TEAOC TG Hetddoonc. H ulomoinan tou
pnxaviopol CSMA/CD kaBopilel, OTL TO HEYLOTO UAKOC MAQLGLOU Sev TIPEMEL VO lval PeEyaAUTEPO
amo 1518 oktadeg (bytes), evw to eAdyLoto Katw amd 64 oktadec. Eniong, £dv To KOG Tou KaAwSI-
0U ELVOLTTIOAU eYAAO, 0L GUYKPOUGELG TTOTE Sev Bal aviyvelovtal Eykatpa. AkOpa yiveTal avTAnmro,
ot ta onjpata dev Ba mpémnet va éxouv otadun 0 Volt, yiati clykpouon U0 GnUATWY, TTOU AVTLOTOL-
XoUV o€ undevikr atddun dev Ba aviyveuBel. MNa to Adyo autd, n LETAS00N TV ONUATWY YiVETAL UE
Bdon tnv eupEwc xpnotomnoloUevn kKwdikomoinon Manchester. Itnv kwdikomoinon Manchester,
T0 KOAWSLO Pmopetl va BplokeTal o€ pio amo TIG TPELG KATAOTACELG: N LETAS00N €VOC bit 0 yivetal e
HeTapaon amnd xaunAn og uPnAn otabun, n petadoon evog bit 1 yivetal pe petdBaon amo vPnAn
o€ XOUNAN otabun, evw TEAOG Kataotaon xwpig onua (adpaveg) wwoduvapel oe 0 Volts. H uPinAn
otabun onporog sivat +0,85 Volts, evw n xaunAn -0,85 Volts.
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Ixnua 2.2.1.a: Kwdwkomoinon Manchester.
(Mnyn: ApBavitng, K., KoAuBdg, I., & Outatog, 5. (2001). TexvoAoyia AiktUwv Emtikolvwviwy)

‘Eva B€pa, mou mpéEmel emiong va e€eTaobel, elvatl yla mooo xpovo Evag otabuog epyaociog, apou
avixveloeL Tn oUykpouon, Ba améxel and tn petadoon. Elval mpodaveg, otL o xpovog dev Ba
TIPEMeL va eival otabepog Kat (81og yla 6Aoug toug otabuoug epyaaiag, ylati €tol Ba 0dnynbou-
pe og SLoSOLKES Kol OUVEXEIC OUYKPOUOELG. Mot To AOYO QUTO XPNOLUOTIOLELTAL OAYOPLOUOG yia
TOV UTIOAOYLOWO TNG KaBUOTEPNONG EMAVAUETAS00NG yLla KABe oTaBuo xwpLotd, e§acdaiilovidg
TOUG TUXQLO XPOVO EMOVEKTIOUTTAG.

Inpeiwon: Ita Siktua Ethernet 10 Mbps yivetal xpron tng kwdikomoinong Manchester. 2ta
Siktua Ethernet 100 Mbps (Fast Ethernet) umdpyouv moAAd Stadopetikd Slabéoipa cuotr-
pata Kwdlkomoinong, Ta omolo e€apTWVTAL OO T CUYKEKPLUEVN TEXVLKI TIOU UAOTIOLELTOL.
Tétola mpotuna Kwdikomoinong eivat ta MLT-3 (MultiLevel Transition), NRZI (Non-Return
to Zero, Inverted), T4 Multiplexing, 4B/5B kat 8B/6T. Avtiotolya, oe Siktua Ethernet 1000
Mbps (Gigabit Ethernet) xpnotuomnoteital n kwdikomoinon 8B/108B.

Y€ OUTO TO onueio Ba avapépoupe OTL TOAALOTEPA UTIPXAV OTO eMinedo npdoBacng oto PEco
eniong ta potuma IEEE 802.4-Aptnpla pe Kourovt (Token Bus) kat IEEE 802.5-AaktUALog pe Kou-
novt (Token Ring), ta omoia Bewpolvtal MAEov mapwynuéva Kat avodEpoviol avaluTiKd otny
gvotnta .1 tou NapaptuaTog.

2.3 Metadoon Baouwkng kat Evupeiog {wvng

H 1o amAn popdr onuatog eival To amAd NULTOVIKO O TO OTolo €XEL LOVO LA GUXVOTNTO.
'OMa ta GAAa OpWG, oUVBETA oraATA, TEEPAAUPBAVOUV LA ULKPH WE LEYAAN TIEPLOXH CUXVOTHTWY
avaloya e Tn popdn touc.

Q¢ Baowkn Zwvn (Baseband) avadépetal n meploxr ouxvottwy mou mepMapBAVEL Eva GO, OTNV
QPXLKN TOU popdn, TPy petadepBel ae GAAN TepLO)T) CUXVOTATWV UE Karmota Sladkaoia LeTaTpo-
¢ f Stapodpdwong. Na mapddelypa Eva aKOUGTIKO arjua, otn Baoctkr tou {wvn elval and 20Hz,
oxedov ouvexeg (D.C. - “0” Hz) péxpt 20kHz. To akouoTikd orpa opALag, yio TLG TNAETIKOWWVLIOKES
QVAyKeG, eplopiletal péxpt ta 3,4kHz mepinou, emedn n xpriown mAnpodopia mou petadépet (ka-
TAVONON TOU TLAEEL KATIOLOG KAl VOyVWPLoN TIoLog eivall) Bpiloketal péxpl auth tn ouxvotnta. H Ba-
otk tou {wvn eivat epimou 4kHz. MNa Tig avaykeg Twv SLohOpwV TNAETIKOWVWVLOKWY CUCGTNUATWY,
auth n Baown {wvn petadépetat os uPnAOTEPEG CUXVOTNTEG e KaroLa dtadikaoia Stapopdwong
WOoTe va ekmepdOel mpog tov mpooplopo. Ekel pe tn Stadikacia tng anodlapopdwaong amnokabi-
otatol otnv Baotkr tou {wvn WOTE va Unopel va xpnotponolnBetl. Etol AeltoupyoUv Ta cuoThuoTa
kKAaotkn¢ tnAedwviog pe moAumhe€io cuxvoTnTag Kat oL paSLOPWVLIKEG LETASOOELC.
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Ixnua 2.3.a: Baotkn {wvn (Low Pass).

Ta Pndlakd onpata, cuvnbwe Exouv HeyaAlTEPN TIEPLOXA CUXVOTHTWVY N omola PeyaAwveL 66O
avavetal n tayxvtnta petadoons. H Baowkn toug {wvn ekteivetal o peyahltepn meptoxn. Otav
petadidovtal xwpig kapld &AAn enefepyaaia (rm.x. Slapopdwaon), Onwg eival anod t dnuloupyia
Toug, otn Baoikn toug {wvn TOTe Aéue OTL n petddoon sival Baokng {wvng. Xto GUCLKO UEGO
Tafl6eVEL AMOKAELOTIKA HOVo €va orjua. O 0pog petadoon Baotkng {wvng kablepwOnke pe to
Ethernet kaBwg katd tn petddoon dev XPNOLUOTIOINOE KAULA eTEEepyaaia TTapd PLOVo KATAAANAN
kKwdikomoinon, Manchester otnv apyr kot SLadOPETIKEG OTLS ETOUEVEG EKOOTELG.

0 6poc¢ “Broadband” eival cuvwvupog pe tov 6po “wide band” o omoiog amodibetal we gupeia
{wvn. 211§ TNAemKovwviec avadépetal otn duvatotnta e Letddoong eupeiag {wvng va UeTa-
dEpeL TauTOXpova TOANA orpaTta 1 kivnon SladopeTikng Lopdng Kal EPLEXOUEVOU OTWG PBivteo,
dwvn kat dedopéva. Mo To XOPAKTNPLOUO EVOG OHLOTOG I Ko HeTddoong we “broadband” toxvouv
SladopeTika KpLtrpLa avaAoya e Ta cupdpalopeva. 2Ttn GUCLKN, TNV OKOUGCTIKA KoL TNV NAEKTPO-
VIKH, N onpooia Tou 6pou eival amAwg eupeia Lwvn. 1§ Pndlakeg LETASOOELS OUWG XPNOLULOTIOL-
eltaL ylo va mpooblopioet tnv tautoypovn petddoon deSopévv amd mEPLOCOTEPA OTEVOTEPQ LN
ETUKOAUTITOMEVA KavaALa. Mo mapadetypa oto ADSL, To eUpoc {wvng TG adopTlotng TNAEPWVLKNAG
YPOUUNG Xwpiletal o 256 1 512 kavaAla (ta ovopdlel “tovous”) twv 4,3125kHz kat anod kabéva
art' auta Stépyovtat anod 2 we 15 bit tautoypova wote va emteuxBolv UEYAAEG TAXUTNTEG. TNV
ekova 2.3.8 daivetal n xprion tou €0poug LWVNG TG YPOUUAG EVOG GUVEPOUNTH TO Omolo UoLpA-
Cetau petay tnAedwviag ISDN kat petadoong ADSL2+. Ta mpwta 32 kavdAia (0-31, 138kHz) €xouv
adebel eAevBepa yLa xprion thAsdwviag ISDN kat T urtodowna (32-511, éwg 2208kHz) yia xprion
petadoong deSopévwv. Mapatnprote OtL KaBw aufAveL N ouxvoTnNTA, TPog ta de€Ld, OAo KAl Al-
yotepa Yndla pmopouv va petadepbolv ota avtiotoka KavaAla. H TaxUtnTa mou HeTpnonke, otn
OUYKEKPLLEVN ypauun, Ntav Max: Upstream rate = 948 Kbps, Downstream rate = 12356 Kbps.

Ewova 2.3.8: Metadoon oe ypaupr ADSL (over ISDN) - 512 tévot/kavaAia twv 4,3125kHz.

2.4 Aiktuva ETHERNET (10/100/1000Mbps)

Baowkd Mpotumna tou IEEE 802.3. Mpokelpévou va kaAudBoulv ol Stadopol cuvbuacpol puoikwy
HEOWV peTadopdg kol pubpol dedopévwy, To mpotuo IEEE 802.3 éxel mpoPel otnv £kdoon Ka-
mowwv apaAlaywv. Me Tnv mapodo Tou Xpovou OAOEVA KOl TIEPLOCOTEPEC MAPAAAAYES TIPOOTI-
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Bevtal ota Baokd mpdtuma tou IEEE 802.3.

H kwdikomoinon Twv Bactkwv MPoTUTwWV YIVETaL WG €ENG:

XBase/BroadbandY
omou: X n tayutnta petadoong twv dedopévwy oe Mbps
Base/Broadband o tUno¢ onpatodooiag, mou xpnotpomnoteitat

Y avTLoTOLXEL OTO EYLOTO KOG TOU TUAHOTOG (segment)

Ytov mivaka 2.4.0 avadépovtal ta Baotkd mpotura tou IEEE 802.3 kal T XOPOKTNPLOTIKA TOUG.

Mé
Tumnog Méoo Mé£0o8o¢ PuBuog E,v 1oto .
, , . . HUNKOG TomoAoyia
AlktOoUu Metadoong Znupatrodociag | Asdopévwv ,
THARATOG
Ouoagoviko . ,
10Base5 50 Ohm thick Baowkn g (wvng 10 Mbps 500 m Aptnplag
Opoatoviko
10Base2 50 Ohm thin Baokng Lwvng 10 Mbps 185 m Aptnplog
(RG-58)
ABwpPAKLOTO
1Base5 | cuveotpappévo | Baolkng lwvng 1 Mbps 250 m Aotépa
(UTP)
ABwpakLoTto
10BaseT OCUVECTPAUUEVO | Baowkng Lwvng 10 Mbps 100 m Aotépa
(UTP)
10Broad36 O;;(;uéﬁ:}m Eupulwvikn 10 Mbps 3600 m Aptnplog

Mivakog 2.4.0: Baotka mpotuma tou IEEE 802.3 kol Ta XApOoKTNPLOTIKA TOUG,.
(Mnyn: ApBavitng, K., KoAuBag, ., & Outatog, 5. (2001). Texvodoyia AiktUwy Emtikowvwviwy)

To Ethernet Il elval mapopolo pe to 10basebs.

Mépa amd tig Baoikeg ekdooelg Tou IEEE 802.3 mou avadEpovTal 6ToV opandvw mvaka, EXouV
TIOPOUGCLAOTEL Kot GAAEC EKOOOELG, OTIWCE OL EKSOOELC YLaL OTITLKN vl WG GUOLIKO PECO PETASOONG
(Fiber Ethernet). H kwdikomoinon mou xpnotpomnoleital eivat: 10Base-F.

10Base -F: Fiber Ethernet. To 10Base-F Baoiletal otnv npodiaypadr FOIRL (Fiber Optic Inter-
Repeater Link), mou dnuioupyndnke yia tn Staclvéeon €MOVOANTITWY HE OTTIKES (veg. H Tio
OUXVA XPNOLUOTIOLOUMEVN OTTTIKA va sival n SumAf moAUtponn 62.5/125 um yia t petadopd
unepuBpnc aktvoBoliag pwtog amod LEDs. H mio yvwotr) €kdoon eival n 10Base-FL kat xpnotpo-
noLettal otn Stacuvéeon Kuplwg emavainmtwy (repeaters) og andotoon HEXPL KoL 2Km.

H xprion omtikn ivag xpnotpormnoleital otav BEAoupie vo. cUVEECOUE ONUELD, TIOU QITEXOUV OPKETA
petafl Toug (HExpL 2Km), Kal otav uTtapxel auénuévog NAEKTPOUAYVNTIKOC B0puBoc (m.x. Bloun-
Xawieg). To HELOVEKTNUA, OUWC, TNG OTTIKAG vag ival To auénuévo KOoTog Kat n SuckoAia, mou
TIOPOUGCLALEL OTNV EYKATACTAON KAL TO XELPLOMO TNG (TL.X. 6V UMOPOUE VOl TNV TOAKICOULE yLaL TO
OXNUATIOMO ywviag).
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Ethernet uynAwv taxutATwWyY. ITNV TPONYoUUEVN TIAPAyPadO TAPOUCLACOUE Ta BACLKA TTPOTU-
mae tou IEEE 802.3. Onwc €xou e, nén, avadepet véeg ekdooelg tou IEEE 802.3 avamtiooovtat Kat
yivovtat mpdtuma pe Tnv mapodo Tou xpovou. ITn ouveéxela, Ba mapouaotdoou e Vo véa TPOTU-
na: To |IEEE 802.3u (Fast Ethernet) kot to IEEE 802.3z (Gigabit Ethernet)

Fast Ethernet. To Fast Ethernet mapéyetl ebpog Lwvng 100Mbps. EKTOC ard to SeKAMAQGCLOGHO TG
TaxUTNTaC, ou TapExel To Fast Ethernet, §60nke WSLaitepn mpoooxn oto va pnv dtatapaybel katd
To Suvartov n umdpyouoa Kahwdiakr umodour. ETol avdloya e TO XPNOLUOTIOLOUHUEVO PUGCLKO
HEoo, Snuoupyndnkav Stadopa emipépouc mpotumna: To 100Base-TX, 100Base-FX kat 100Base-T4.

¢ 100Base-TX: Q¢ duoLko péoo pmopel va xpnotponondet kadwdio UTP (aBwpdkioto) katn-
yoplag 5, ) kaAwdLo STP (Bwpakiopévo). H amdotacn Tou TURHOTOC prtopel va dBAoeL péxpL
Ta 100 pétpa. Mo tn petadoon twv dedopévwy xpnotponotolvtal ta Vo amnd Ta TEcoepa
{elyn Tou kaAwbiou, €va levyog yla kKaBe katevBuvan. Emiong, yla AdOyoug XpoviopoU Ku-
khodopoUv mavta cupPBoAa kal ota SVo {elyn, elte aUTA eival TpaypaTikd Sedopéva eite
€81ka cUpPoAa otnVv mepinmtwon, mou dev umapxel Spaotnplotnta oto Siktuo. Ta Lelyn,
mou Sev xpnotomnolovvtal, cuviBwg tepuatilovral.

100Base-T4: To puolko HEoo pmopel va elval kodwdto UTP katnyopiag 3 kot mavw. Ito
T(POTUTIO QUTO YIVETOL XPrioN KAl TWV TECOAPWY (EUYWV TOU KAAWSIOU Kol auto amoteAel
UELOVEKTNO OTNV TIEPLMTTWON, TIOU UTIAPXOUV TOAALOTEPEG EYKATAOTATELG KL XPNOLULOTIOL-
oLV povo ta dUo Levyn. 2ta {elyn UTIAPXEL OAUO LOVO, OTav EXOUUE LeTadopd SESOUEVWVY.
H péylotn anootaon evog TuRpatog sival ta 100 pétpa. Ta tpla {eyn xpnotponotouvtal
yla petadoon dedopévwy, v To TETOPTO yla avayvwpon (Aqdn) twv cuykpoloewv. To
100- BaseT4, avtiBeta pe to 100BaseTX, Sev XxpnoLUOTOLEL EEXWPLOTA KAVAALL YLOL EKTTOUTTH
kat APn Kot yia Tov Adyo auto dev eivat duvarn n apdidpopn petadoon SedopEvwy.

100Base-FX: MmopoUpe va xpnotpomnoljcoupe Suthn oAvtpornn (62.5/125um) fi povotpo-
TUN OMTLKA (val. TO HAKOG TUALLATOC YL TNV IEPIMTWaON Xprong MoAUTponnG ivag elvat 412 pé-
Tpa o€ emikowvwvia half-dublex kat 2 yiA\topetpa o emikowvwvia full-dublex. Ma povotponn
lva n andotaon Tupatoc propei va ¢pOaoel ta 25 XINLOpETPO.

Gigabit Ethernet. To gigabit Ethernet IEEE 802.3z lvatl to vewTepo mpotumo tou IEEE 802.3. Mpo-
odépel emkowvwvia oto Siktuo pe eUpog {wvng ta 1000 Mbps. Yridpyetl cupBatotnta otnv KaAw-
Slwaon kat kupiwe yla xpnon kaAwdiwv BeAttwuévwy katnyopiog 5 (cat 5 enhance). To 1000BaseT
elvat mpotumo yla kahwdia TuTou cat Se. To gigabit Ethernet éxeL mpotuna otnv mepimtwon xpn-
ONG OMTKWV WVWV. ETal yla ToAUTpOTN oMtk iva 62.5 pm oto npotuno 1000BaseSX to péyloto
UNAKog prtopel va dBdaceL ta 275 péTpa, evw yla iva 50 um ta 550 pétpa. 2to npotuno 1000BaselX
yto toAUtponn iva 62.5 1) 50 microns to péyLloto pnkog ¢Bavel ta 550 HETPA KAl e HOVOTPOTIN
va twv 9 um pmopet va pBacet ta Skm (mivakag 2.4.5).
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METIZTO MHKOZ
ONOMA MEZO METAAOzHZ TMHMATOS XAPAKTHPIZTIKA
1000Base-SX ONTIKH INA 550 m MoAutporn (50 um)
1000Base-LX ONTIKH INA 5000 m Movotponn (9 um)
XAAKINO KAAQAIO -
1000Base-CX 2 ZEYTH STP 25m STP
(Owpakiouévo
OUVECTPAUEVO)
XAAKINO KAAQAIO -
4 ZEYTH UTP
1000Base-T , y 100 m Cat. 5 UTP
(ABwpakioto
OUVECTPAUUEVO )

Mivakog 2.4.B. Baowa rpdtura tou |IEEE 802.3z Kal T XOPAKTNPLOTLKA TOUG.
(Mpooapuoyn and nnyn: http://web.cs.wpi.edu/~rek/Undergrad Nets/B06/Fast_Ethernet.pdf)

Enmonpavon: Oa Aéyape otL To gigabit Ethernet dnuioupyel véeg SuvatotnTEG 0TO XWPO TWV
TOTUKWVY SIKTUWV LE TNV TTPAYUATIKA TEPACTLA TAXUTNTA, TIOU UIOPEL VO TIPoohEPEL. ELSIKA e
Vv tumonoinon tou 1000BaseT yivetal oAU EAKUCTIKO, yloTi pimopel va ekUeTOAAEUBEL TV
unapyouca koAwdtakn uodour ou otnv mAeloPndia tng ivat tumou cat 5.

‘H6n OAoL oL KATOOKEUAOTEG SIKTUAKOU €EOTALOLOU €XOUV va eTLOEEOUV apPKETA PEYAAN VKA
armno gigabit switches kal o€ TTOAD QVTOYWVIOTIKOTEPES TIUEG amd AAAEG TEXVOAOYIEG LIE ULKPOTEPO
npoodepdueVo eUpog Lwvnc.

OL vedtepeg ekbOOELG Twv Gigabit Ethernet Siktiwv petadépouv ta Sedopéva oe 10 gigabits ava
Seutepolertto, 40 gigabits ava Ssutepohemnto kat 100 gigabits ava deutepodemnto. Ta Siktua autd
elval yvwotd wg diktua twv 10Gb, twv 40Gb kat twv 100Gb Ethernet, evw und avamntuén Bpioko-
vtat ta Siktua twv 400Gb.

2.4.1 Ta puowkd pEoa — KwSLKOTOlnoN

To Siktuo Ethernet mpotumnomnotBnke amno tnv opdda epyaciag 802.3 tou lvotitoutou HAekTpo-
AOywv Kat HAektpovikwv Mnxavikwy we IEEE802.3, to 1983, petd tn dnpooieucn Tou mpoTtuou
Ethernet Il amo tn ocUpmpagn Twv etatpelwv DEC, Intel kat Xerox (DIX - 1982). Emutuyyave ovopa-
otk ToxuTnTa NLopdidpopng (half duplex) petadopag dedopéviwv 10Mbps. Apxikd tpoéRAe-
Tie xprion Stapotpaldpevou pécou (shared medium) Kot w¢ TETOLO XPNOLLOTIOLOUCE OHOOEOVIKO
KoAwSLo Slapétpou mepimou 10mm pe SutAn BwpAkion, LOVOKAWVO KEVTPLKO aywyo Kot Xopa-
KTNPLoTIKA oUvBeTn avtiotaon (eumédnon) 509Q. Eixe xopaktnpLotikd Kitpvo xpwia Kat Epotals,
UNXAVLKA Kot NAEKTPLKA pe To KoAwdio tumou RG-8. KataAnAo koAwdto yla TETola xprion elvat
10 9880 tNn¢ Belden.

Mpryopa ouwe (1986), e€attiac tng Suokauiag Tou kaAwdiou Kol TG OXETIKNAG SUOKOALAG OTOV
XELPLOKO KAL TOV TEPUATLONO TOU O OUVSETNPEG (connectors) Tumou N, avTikataotddnke oe xpn-
on anod 1o AenToteEPO (5mm), 1o eUKAUTO (TMOAUKAWVOG KEVTPLKOG OywYOG) Kot Tio eUKOAA St
axelpiotlpo eniong opoagovikd KaAwdio RG-58. Kal to KaAwSL0 aUTO EXEL XOPAKTNPLOTIKA EUME-
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Ewova 2.4.1.a: KaAwdio Thick Ethernet
Kat ouvdetnpag tumou N.

Ewova2.4.1.B: E€. moumodektng
Thick Ethernet.

non 50Q aAAa xpnotomnolel cuvdetnpeg (connectors) tomou BNC. Me Tn xprion tou Aemtotepou
kKaAwdiou, to Siktuo améktnoe to Mpoowvu Lo thin Ethernet kal kat' avoloyia to SiKTuo Ue
xpnon tou koAwdiou Twv 10mm yapaktnpiotnke thick Ethernet. To thin Ethernet emikpdtnoe os
nieptBaiiovta ypadeiwv ota TEAn TG Sekaetiog tou 1980 Kat ot apxEG TnG dekaeTiag Tou 1990.

Ewova 2.4.1.y: Aiktuo Thin Ethernet (10Base2).

Kat otig Suo meputtwoelg, thick kat thin Ethernet, Ta kaAwdila cUVBETOUV pLaL EMLUAKN oPTNPLOL
n onola tepuatileTol ota SUO AKPO OE TEPUATLKEG OVTLOTACELS TWV 50Q evw TO €va LOVO GKPO
Yelwvetal. Evdlapeoa, yla tn obvdeon Twv otabuwv mapsuBarlovtal yia to thin Ethernet ouv-
Setnpeg T (T connectors) aneuBelag mavw otnv kapta diktuou evw oto thick Ethernet xpnotpo-
TIOLOUVTOL EEWTEPLKOL TTOUTOBEKTEG MAVW 0TO KOAWSLO oL omoiol cuvdEovtal otn KApTa SIKTUOU
Héow e181koV kKahwdiou 4wv {evywv Ue ouvdetnpeg DA-15.

Aiyo apyotepa (1987), mpodlaypddnKe Kol n xpron otk vag, apxtka yla th dtacuvdeaon aro-
pakpuopevwy emavainmtwy (FOIRL - Fiber Optic Inter Reteater Linking) oe amootdoelg 1km. Te-
ALK, LETA TNV ELOOYWYI O XPHON TWV CUVECTPOUUEVWY KaAwSiwv (10BaseT), Tumonotdnke to
1993, oto mpdtumno 10BaseFL pe péylotn amootacn 2km Kot otn CUVEXELX UTIOOTHPLEE TIARPWC
audibpoun (full duplex) emkowwvia.
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Ewova 2.4.1.6: 20vbeon Thin

Ethernet oe kapta Siktvou.

Ewova 2.4.1.€ Teppatikn avtiotoon tu-
miou N, torou BNC kat T tomou BNC.

Ytov mivaka 2.4.1.a paivovTal GUYKEVTPWTLKA TA XAPOKTNPLOTIKA TwV Siktuwv Ethernet, 10Base5,

10Base2 kot 10BaseFL.

Thick Ethernet
[1983] (10Base5)

Thin Ethernet
[1986] (10Base2)

10BaseFL [1993] /
(FOIRL - [1987])

Baoikng {wvng / Baowng Lwvng / L
Metddoon / 10 Mbps, Half 10 Mbps, Half Baokrig Zwvng /
. 10 Mbps, Half Duplex
Taxvtnta Duplex Duplex (koL apySTepa FDX)
IEEE802.3 IEEE802.3 (CSMA/ IEEE802.3 (CSMA/CD)
Mpo6oBaon oto péco (CSMA/CD) CD) )
Torohoyia/Méyioto Aptnpia, 500m Aptnpia, 185m Inueio mpog onueio
MAKOG TUAMOTOG ’ ’
Méy. aplOuog
TUNUATWY (He H/Y) >(3) >(3) 1
Méy. aplOuog ké
gy aptl uo::, KOUBwWV 100 30 5
VA TUARA
JUVOALKO MEY. WA
PVOTLO PEV. KOS 2,5km 925m 2km (FOIRL: 1km)
KaAwdiwong
850nm - AumAn
, , ) RG-8 i st
EiSoc kahwSiou (Zo) | Oov RG-58 (50Q) | MOAUTPOTN omTikn v
(50Q) 62,5/125 um
El6o¢ ouvdetnpwy tumou N Ttumou BNC tumnou ST
, , Evowpatwpévog Evowpatwpévog
Mn 6 E , , , )
OHTIODEKTNG fwreptko (7 e€wTtepLkog) (R e€wtepLkog)
SSTP (S/FTP) 4x2
KaAwdio mopunodektn (S/FTP) 4x2, -«- -«-
50m max

Emektaouotnta

5 tuAuata (segments), 4 EMOVAAATTEG

(repeaters), 3 TuApOTA HE KOUPBOUC
(populated)

Mivakoag 2.4.1.a: Xapoktnplotika Siktuwv Ethernet 10Mbps pe xprion opoafovikwy KaAwdiwv
KOLL OTTTLKWV LVWV.
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Mapott n xprion tou kaAwdiou RG-58 (thin Ethernet) emétpede n PptnvoTEPN KAl EUKOAOTEPN
£yKaTAOTOON TOTILKWY SIKTUWV Ethernet, e Tnv uloBETNoN TwV KATA TOAU dTNVOTEPWY KAAWSI-
WV CUVECTPOUUEVWY (euywv (10BaseT), n xpnon opoofovikwv KoAwdiwv eykataleidpdnke opt-
oTIKA. To opoa&ovika kaAwdia dev eykataleidpOnkav Aoyw enidooswv. Eivat e€apetikd wg mpog
T NAEKTPLKA TOUC XAPAKTNPLOTIKA, Elval Bwpaklopéva Kat €xouv WoLaitepa xapunAn e€acbévnon.
Opwg elvat oNUAvTIKA oKPLBOTEPX KO AITOULTOUV LSLaiTEPEG SEELOTNTEG OTOV XELPLOWO KAL TOV TEP-
HATLOMO Toug o oUVSETNPeC (connectors). H xprion toug emaviABe 01O XWPO TWV QCUPHATWY
SIKTUWV yLa tn SlacUvdeon Tou acUppaTou e€OTMALOUOU E TLG KEPALEC KL yia TN SOUAELA auTh,
OTLG TIEPLOXEC OUXVOTHTWY TwV 2,4 Kal 5,8GHz, amoteAouv povadiki Avaon.

Ta KAAWSL0L CUVECTPOUUEVWY (EVYWV XPNOLUOTIOLOUVTAV 0T BLONXAVIO TWV TNAETIKOWWVLWV Yo
TIOAAG XPOVLOL KAl UTTIHPXE EUPELD TEXVOYVWOLA YUPW OO QUTA Kol TOL e€PTHLATA TOUC. ETOL TTPOG
10 T€A0g NG Sekaetiag Tou 1980 mpotdbnke n xprion Toug yla Thv ulomoinon Siktvwv Ethernet
KoL akoAouBnaoe n tumonoinon omd to IEEE to 1990 w¢ IEEE802.3i yvwototepo wg 10BaseT. To
Siktuo Ethernet 10BaseT xpnotpomnotel kevtpikod Atavopéa (HUB) o omoiog sival oucLaoTikd vag
enavoaAnnng moAAwv Bupwv e BUpeg TUTou RJ-45 oTig omoleg cuvdéovtal oL KopPol oe pia duat-
K} tomoloyia aotépa (Evag kopPog o kaBe BUpa) pe péyLoTn amdotacn KopPBou - Hub ta 100m.
To KaAwdLo TToU XPNOLUOTIOLELTAL ElVal TEOOAPWY ABWPAKLOTWY CUVESTPAUUEVWY {uywv (UTP -
Unshielded Twisted Pair) katnyopiag 3 (Cat3) amno ta omnoia xpnotuonolouvral povo ta duo Levyn.

Ewova 2.4.1.0t: Aiktuo Ethernet pe xprion KaAwbiwv cuVeSTPOUUEVWY (ELYWV.

To &iktuo Ethernet ouveyilel Tnv €€€ALEN Tou KaL amd to 1995 unootnpilel tayxutnTa HETAdoong
100 Mbps (100Base-TX) evw amd to 1998 édtace ta 1000 Mbps ) 1 Gbps (1000Base-T) apyxtkd Le
Xpnon omtikng vag (IEEE802.3z) oA\ otn ouveéxela pe xprion kaAwdiou UTP (IEEE802.3ab). Amo
10 1997 unootnpilel TARPwWC apdidpopn enkowvwvia. To GNUAVTLKO YLO TNV ETUKPATNON Kol £€A-
mAwon tou Ethernet ivat n mpog ta miow cupBatdTNTA pe TIG MoAaldTEPES EKSOTELG TOU N omola
SleukoAUveTal amo t xpnon blwv ducikwy péowv (abwpdkiota cuveoTpappuéva (evyn, Katn-
yopiag CAT 5/5e kat kahutepng). Etol kukhodopolv kdpteg Siktvou Ethernet 10/100/1000Mbps
TIOU UTtooTtnPi{ouv omoLadnMoTE Ao TIG TPELG TAXUTNTEG. H autdpatn Slampaypdtevon sivat
amnaitnon tou mpotumou yia ta 1000Mbps. H péylotn andotacon mou KaAUTTTOUV oL KAPTEC SIKTU-
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ou Ethernet 10/100/1000Mbps pe xprion cuveotpaupévwy {euywv UTP Cat 5e kat kaAUtepng,
elvat 100m. MapdAnAa UTtApXoUV KAPTEC OL oToleg uTtooTnpilovtal and SUTAEC TTOAUTPOTES N
LOVOTPOTIEG OTITIKEC (VEC KOl KAAUTITOUV QMOOTACELG oo 220m péxpl mepimou 70km (1000Base-
SX éw¢ 1000Base-ZX). MoAAEC oo autég Sev cUpHOPdWVOVTAL LE TUTIOTIOOELS Tou IEEE alG
amoteAoUV TexvoAoy LK Kavotopia ou utoBeteital amno §1adopous KATACKEUAOTE.

Ta kKaAWSLo cUVESTPAUMEVWV {EUYWV Kataokeudlovtal o€ SLadpopeg mapalAayEg Kol Katnyopi-
£G WOTE va avtamokpivovtal og SLapopETIKES AMALTOELS EGAPUOYWY Kol Xprong. Ta mo cuvnOL-
OMEVA £XOUV LOVOKAWVOUG aywyouc Statoung 22 AWG (O 0,644mm) €wg 24 AWG (D 0,511mm)
pe BepOTMAQOTIKA LOVWON, O TETOoEPA AVEEAPTNTO CUVECTPAMUEVA (eUyn. ONa pall mepikAelo-
vtol amno e€wteplkd MAAOTIKO TepiBAnpa.

Ewova 2.4.1.: ABwpAkLoTo KOAWSLO GUVECSTPOUUEVWY (ELYWV.

Amno mAeupag Bwpadkiong popel va ivat 1 0xL BwpaklopéVo cuVOALKA To KaAwdLo f kol kabe
Tevyoc ywplotd. H Bwpdkion sival ¢UAAo alouptviou To omoio meplBaAleL To Lelyog 1 To Ka-
AwSLo GUVOALKA Kal XAAKWVO TIAEYHA (UITAEVTAL) e apatn WG EALPETIKA TIUKVH TIAEEN TO omolo
nepBAMEL GUVOALKA TO KaAwSLO0. ZTOV apakdtw Tivaka daivovtal dtadopol TumoL KaAwbdiwv
OUVECTPUUUEVWY (ELYWV KOL O XAPOKTNPLOUOG LE TOV omolo elvatl yvwoTtol Kot eivat SnAwWTLKOC
TOU TPOMOU KATAOKEUNG WE TIPOG TNV Bwpdkion.

AKpwVOpHLO ‘Ovopa Katd To mpotTumno Owpaxion Owpakion
Blopnyaviog ISO/IEC11801 KaAwdiou {evyoug
UTP U/uUTpP Kapio Kapio
STP, ScTP, PiMF U/FTP Kapla HETOAAKO GUAAO
FTP, STP, ScTP F/UTP METAAAWKO pUAAO Kopio
STP, ScTP S/UTP METAAALKO TIAEY QL Kapia
ETOAAKO TIAEY O, ,
SFTP, S-FTP, STP SF/UTP uusta)\}\tké q>0\;5\o Kattar
FFTP F/FTP METAAALKO PUANO | PETAAALKO PUANO
SSTP, SFTP, STP PiMF S/FTP METAAALKO TAéypa | peTaAAkd GpUANO

Mivakag 2.4.1.p: Kahwdia cuveotpappévwy (euywy (we mpog tn Bwpadkion).

H BwpaKLon eMITPEMEL O £V CWOTA EYKATECTNHEVO KAAWSLO va £XEL KAAUTEPN cupnepLpopa
WG MPOG TOV NAeKTpOoUAYVNTIKO B0puPo Kat TG mapePBoAES. Ennpedletal Ayotepo and efw-
TeplkoUC BopUBouC MOV UMOPEL VO TOPAYOUVTAL QIO EEWTEPLIKEG CUOKEUEC, NAEKTPOKLVNTHPEG,
Slatagels pwtiopou KA. Emtiong ta orjpoto mou petadEpel embpolv acBeveéoTePA 08 GUOKEVEG
TOU Aueocou e¢wteplkol meplBaAlovtog Stéheuonc Twv KoAwSiwy. Tétola Bépata kKaAuTTovTaL
armno Ti¢ 0dnyleg mepl nAektpopayvntikng cuppatotntog (ElectroMagnetic Compatibility - EMC).
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Ewova 2.4.1.n: OwpoaKlopéva KaAwSLO CUVECTPAUUEVWY (EVYWV.

MLt GNUAVTIKN TAPAUETPOC yLa Ta kaAwdia petadopds Sedopévwy elvat to avaloyikd evpog
{wvng toug (bandwidth) To omoio otav elvat peyalo emttpénel oe éva KaAWSL0 va EMITUXEL avTi-
ototya NG pubuo petadopag dedopévwy (taxutnta). To elpog Lwvng Hetpdtat o Hz kal Ta
TOAAQIMAAOLA TOU eVWw 0 pubuog petadopdg dedouévwy oe Bps (bits per second) kat Ta toAAa-
mAaoLd tou. Ta mpdotuma Sev mpodilaypddouv cadwe To eUpog Lwvng aAAd TG eSOO0ELG KL T
XQPOKTNPLOTIKA TOU KAAWSIOU LEXPL KATIOLO CUYKEKPLUEVN CGUXVOTNTA yLa KABe TUTo. QG Ttpog T
ouxvoTnTa PEXPL TNV omola mpodlaypadovtal Ta XOPAKTNPLOTIKA TOUC, To KAAWSLA GUVECTPO-
HEVWVY EUYWV KOTATAooovTaL 0 KAAOELG 1} KOTNyOpLEG.

KAdon . .
Katnyopia Zuxvotnta
s X (Category) (6pro
50173-1 EIA/TIA- e Tayutnta Zuvéetnpag | MNapatnpnoslg
oyl 568-C.2 dwv)
1801 ’
A 100 kHz Mn xpnon via
bebopéva
B 1 MHz -
To avayvwpllet
10Mbps, V Pt
C Cat3 16 MHz 8p8c, RJ45 TO TIPOTUTIO -
10BaseT
C.2
TIA/EIA-568-A
Cat5 100 MHz OVTLKATAOTOON
and Cat 5e
100Mbps,
1Gbps,
D Cat 5e 100 MHz 100BaseTX, 8p8c, RJ45
1000BaseT
1Gbps,
E Cat 6 250 MHz 1000BaseT 8p8c, RJ45
Méypt Cat 6A
EA Cat 6A 500 MHz 10Gbps, 8p8c, RI45 Bwpdkion
10GBaseT TUPOOILPETLKNA
F Cat7 600 MHz -«- GG45, TERA S/FTP
FA Cat 7A 1000 MHz 40GBps? GG45, TERA S/FTP

Mivakag 2.4.1.y: Katnyopieg kaAwdiwv cuveoTpapévwy LEuywy.

(40]




TOMIKA AIKTYA - ENINMEAO MPOZBAZHZ AIKTYOY

Ta KaAwSLA CUVECTPAUMUEVWY LEVYWV EXOUV HLOL TUTTLKN TUUI XOPAKTNPLOTIKAG eumédnong 100Q
ava {evyog. H T autr umopel va ¢tavel ta 1500 og oplopévouc TUToug KaAwdiwy Kot gival
QmOSEKTA LOVO OO TO PATUTIA TNG OELPAG EIA/TIA.

Ta npotuna pmopei va ivat 5tedvn (onwg ISO), eupwmnaikd (oelpég EN) i kat kpatikng epuPBEAELOC
(r.x. ANSI, DIN) ta omoia prtopet va mpoteivovtat amnd ernayyeApatikee (r.y. EIA/TIA) i emotnpo-
VIKEG eVWOEeLC (Omwe to IEEE).

Ta ONUOVTLKOTEPO XOPAKTNPLOTIKA HEeYEDN yla €va koAwdlo eival n e§acBévnon (attenuation n
insertion loss) mou elodyet otn Stadpopn tou onuatog, n rapadiadwvia (cross talk) oto akpo
mou yivetal n ekmopnr (NEXT - Near End X-talk), n mopadiadwvia 0To amopoKpUGUEVO GKPO
(FEXT - Far End X-talk) kot o Adyog eacBévnong npog napadiadwvia (ACR - Attenuation to
Cross-talk Ratio). H e€acBévnon avadépetal ava povada prikoug tou kadwsiou kat cuviBwg ava
100m. H mapadtadwvia ivol To TOCOCTO TOU EKTTEUTIOMEVOU GNUATOG Ao £va {gUyoC TO omoio
TIOPEUPBANNETOL OTO YELTOVIKO TOU {eUyoC WG avermtBuunto ofpo. YIapxouv Kot GAAQ XapoKTn-
PLOTIKA Pey€ON Ta omola ipodiaypddovtal avaAuTIKA OTO TIPOTUTIAL KAl artoTteAOUV QVTIKELUEVO
HETPNONG LA TNV TILOTOMOINCN TWV KOAWSLWOEWV WE TPOG To avtiotolyo mpotumo. Miotonoinon
ONUOLVEL OTL Ta PEYEDN LETPBNKAV LE TOV CUVIOTWEVO TPOTIO KAl oL TLUES BpéBnkav péoa ota
OpLa Tou npoacdlopilel To MPOTUTIO.

E=AXOENHZH NAPAAIADQNIA (NEXT)
Tuxvotnta Cat 5e Cat6 Cat 6A Cat 5e Cat6 Cat 6A

(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1,00 2,1 19 19 60,0 65,0 65,0
4,00 3,9 3,5 3,5 54,8 64,1 64,1
8,00 5,5 5,0 5,0 50,0 59,4 59,4
10,00 6,2 5,5 5,5 48,5 57,8 57,8
16,00 7,9 7,0 7,0 45,2 54,6 54,6
20,00 8,9 7,9 7,8 43,7 53,1 53,1
25,00 10,0 8,9 8,8 42,1 51,5 51,5
31,25 11,2 10,0 9,8 40,5 50,0 50,0
62,50 16,2 14,4 14,1 35,7 45,1 45,1
100,00 21,0 18,6 18,0 32,3 41,8 41,8
200,00 - 27,4 26,1 - 36,9 36,9
250,00 - 311 29,5 - 35,3 35,3
300,00 - - 32,7 - - 34,0
400,00 - - 38,5 - - 29,9
500,00 - - 43,8 - - 26,7

Mivakag 2.4.1.6: Embooelg kahwdiwv (TP) cuudpwva pe to ANSI/TIA-568-C.2

Jtnv Ewova 2.4.1.6 daivetal mapaotatikd n évvola tng e€aobévnong. To onua Eekwva and to
AKPO EKTIOUTING e Sedopévo MAATOC Kal GTavel oto Ao akpo, ANPing, e€acBevnuévo, Ue UKPO-
Tepo mAdtoc. Edv to onua elvat cuxvotntog 25 Mhz kat Siépyetat ano kaAwdio UTP Cat 5e, Ba
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¢dtaoceL oto Mo akpo 10dB acBevéotepo (to 1/10 ) 10% Tou apxikou onuatog). Edv Siépxetal
and koAdwdio UTP Cat 6, Ba ptdoet oto dAo dkpo 8,9dB acBevéatepo (mepimou to 1/8 i} 12,5%
TOU apXLKOU ONUATOG).

Ewova 2.4.1.8: E€acBévnon (Attenuation, Insertion Loss).

TTIC TTOPaKATW ELKOVEC, Elkova 2.4.1.1 kat Etkova 2.4.1.k, daivetal n évvola tng mopadiaduwviag
OTO KOVTLVO KQL OTO QMOUAKPUOUEVO GKPO.

Ewkova 2.4.1.1: Napadiadwvia NEXT (Near End CrossTalk)

Ewova 2.4.1.k: Napadladwvia FEXT (Far End CrossTalk).

Ta kKoAwdla cuVeSTPAUUEVWY (ELYWVY EXOUV CUYKEKPLUEVA XpwHaTa avd (eVyog Kol Teppatilo-
vToL o€ ouveTnpeg tumou “RI-45” (modular jack/plug 8p8c) oktw BEéoewv kat oktw emadwv. Ta
Xpwota Twv Leuywv eivat M€ (Tevyog 1), MoptokaAi ((evyog 2), Mpdowo ({evyog 3), kat Kadé
(Tevyog 4). Mo kaBe xpwHa, To LeVyapLTOU elval AoTpo pe Awpida ) SaktuAioug iSlou XpwHATOG.
YTtoug {uyoug apLlBuouc akpodekTwy TomobetouvTal Ta KAAWSLO PE XPWHATA KAL OTOUG LOVOUG
ta dompa. O MNivakag 2.4.1.6 Sivel Tnv avtiotolyia akpoSEKTWY, ONUATWY Kol XpWHATWY (EUYWV
KoOAWS WV WOTE va UMOPECEL KATIOLOG, LE TN XPNON KATAAANAWY £pYOAELWVY KAl UKWV, VO KaTa-
okevdoel éva kaAwdio Siktvou Ethernet.
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Yridpyouv 6uo €idn kahwdiwv Ethernet avahoya pe tn xprion,

e yla oUvoeon SLadOoPETIKWY CUCKEUWY HETOEL TOUC OMwG Kaptag Siktuou H/Y oe HUB/
Switch. H avtiotolia akpodektwy elval “éva mpog éva” petafl Twv uo akpwv (straight
through cable), kat

e yla oUVOEDN OUOELSWY CUOKEUWY UETAEY Toug, Omwe H/Y pe H/Y i HUB/Switch pe Ao
HUB/Switch. Ot 0KpOSEKTEC EKTOUMAC TNG ULAG HEPLAC 08nyoUVTaL OTOUC OKPOSEKTEG Af-
NG tng aAAng (crossover cable) kat To avtiotpodo.

OLouvbetnpeg (connectors) mavw ot KapTeg Siktuou xapaktnpilovtalt MDI (Medium Dependent
Interface) Kol €XouV O€ CUYKEKPLULEVOUG aKpoSEKTEG TNV €060 ekmoumnc (1,2 oto 10/100Mbps
Ethernet) kat oe aMoug tnv eloodo ywa Angn (3,6). OL cuokeuég Slacuvdeong (HUB/Switches)
€xouv otlG (6teg B€oelg tnv avtiBetn Asttoupyia dnAadn oto (1, 2) elcodo ARPing kat oto (3, 6)
€€080 ekmoumnnc. Tote xapaktnpilovral wg MDI-X (MDI crossed). AUTO EMLTPETEL OTOUG UTIOAOYL-
otég va ouvSéovtal oe HUB/Switches pe kaAwdio pe “éva ripog éva” avtiotolyia (straight through
cable).

Ewkova 2.4.1.ka: Juppdtwon

Ewova 2.4.1.xB: KaAdwdio UTP, Levyn, cuvSetrpeg kat apibuncn akpodektwv
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Ethernet TpOMOG CUPHATWONG
10BaseT, 1000BaseT, T 568 B
100Base-TX | 10GBaseT T568 A (AT&T 258 A)
Aptduog hua / Shua / Xpwua kaAwébiov | Xpwua kaAwédiov | lMapatnproets
akpodéktn | Aswtoupyia | Asttoupyia

1 ™+ | eipa+ |[donpo/ipdoie | dompolnoproradl| v
10/100 /1000
efapTnUATWY
KAl KOAUTEPQL.

4 : ooc (NG

la 10GBps

5 - BI_DC- xprion Cat6A
Kol KoAUTEPQL

6 - | eios- |[iepora | MEGu

7 - BI_DD + aomnpo/kade aomnpo/kade

Mivakag 2.4.1.€: Avtiotolyio akpoSEKTWY, CNUATWY Kot XpWUATWY (Euywv KOAWSIwY

EKTOg amod ta xaAkwa KoAwdla cuveoTpappévwy euywy, ta dladopa mpotuna tou Ethernet
6N ano tv eloaywyr tou 10BaseFL mpodlaypddouv Kat Tn Xprion OMTKWY VWV, OTTIKES Ve
UTtAPXOUV TIOAUTPOTIEG e TUPHAVA LEYAAUTEPNG SLATOUAG, TILO EUKAUITTEG YL KaBnuepLvh xpnon
w¢ KoAwdla ouvdeong e€omAlopol (ouvnBwe pe EwTePLKO TEPIPANUA TTOPTOKAAL XPWHATOC) N
MOVOTPOTIEG [E TILO AEMTO TIUPNVa LIKPOTEPN e€acBEvnon yla Xpron o€ HOKPLVEC QIMOCTAOELSG
(ouvnBwg pe e€wTeptko MePBANUA KITPLVOU XPWHATOG).

TUMOL OTTIKWV VWV TOU XpnotLpomnotovvtal oto Ethernet
Mvopevo ebpoug {wvng . .
Turnog Edappoyn €Ml TV andotacn Ag:;::p:)ccnu‘;n:‘a) /
oM1 Anapxolwuévos. Xprion og FDDI 160 - 200 62,5/125
omM2 100Base-FX éwg 1000Base-SX 500 50/125
10GBase-SR kat uPnAotepPEC
om3 TaXUTNTEG 2000 50/125
10GBase-SR kat uPnAoTEPEC
omM4 TaxUTNTEG 4700 50/125
0s1 Tumomnounuévn LovAOTPoTtn OmTIKN (va MpaKkTikd amepo 9/125
Omtikr val HelwUEVNG
0S2 e€aoBévnong. Zuvnbwg Sev MPOKTIKA ATELPO 9/125
xpnotporoleitat yia Ethernet

Mivakag 2.4.1.0T: Katnyopieg KaAwSIiwY OMTIKWY VWV
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o TIG OMTIKEG (veg umapyouv avtiotolya Stadopa £idn cuvdeTnpwy Kat e€optnUATtwy aAAd o
TEPUATIOMOC TWV OMTIKWVY VWV amattel tblaitepn delotexvia kat €omMALOUO.

Ewkova 2.4.1.k6: Movotpornn omtikn va

Ewova 2.4.1.ke: JUVOETNPEG OMTIKWV VWV (SC, ST) Ewova 2.4.1.kot: Authoi cuvdetrpeg SC, LC

Ertonuaivetal otL pe tnv umootnplen mAnpwe apudidpopng emkowvwviog (Full Duplex) mavw
amno {evelc onpeio mpog onpeio 0w  lval n cuVSEoN NG KAPTOC SIKTUOU EVOC UTTOAOYLOTH
otn BUpa evog petaywyéa/Savopéa (switching hub), malet va toxvet to CSMA/CD kat ot
XPOVLKOL TiepLlopLopol Twv xpovwv mAnpoug nepldopac (Round Trip Time). Etol, oTic cUVOECELG
OLUTEC, OL ETIITUYXOVOLEVECG OUMOOTAOELG ETLKOLVWVIAG TiEpLopilovTal HoOVo amd TIC embOOELS
TWV GUOLKWV HECWV. ITNV MEPLITTWON XPNoNS XAAKWWY KaAwbdiwv, n e€acbsvnon mou slodyet
TO KAAWSLO amoTeAEl GNUOVTIKO TIEPLOPLOTIKO TtopAyovTa. Ol OTTTIKESG (VEG OUWC, EBIKA OL
LOVOTPOTIEC, E TNV EEOLPETIKA XaNAN €€0OEvVNOr) TOUG, EMITPEMOUV TNV TTITEVEN amooTta-
OEWV ETLKOWVWVIAG TNG TAENG TWV SEKASWY XIALOUETPWV.

JTI¢ ekb00oELg Tou Ethernet mou yxpnotpomnoloUvtol opoaovikd KaAwdia 1] KaAwsdio cuve-
oTPOpUEVWVY {euywy pe emavaAninteg (Repeaters) 0Ao to Siktuo amotelei éva eviaio Te-
8lo cuykpouoswv (collision domain) oto omoio povo évocg KOUBOG UopEel vor EKTTEUTEL KAOE
oTyun. Otav xpnotlpormnoleital yépupa f HETaywyEQS TOTE KABE TUAMa (segment) arotelsl
avefaptNTo TESIO0 CUYKPOUOEWV EVW OTAV XPNOLUOTIOLEITAL OTTOKAELOTIKA HETOYWYENG/SL-
oavopéag (switching hub) dev undpyxouv cuykpoloelg, auéavovtag tov pubud Slakivnong
(throughput) oe éva mpooektikd oxedlaopévo diktuo. Qotdoo, £va TOTKO Siktuo armotelel
€va eviaio nedio ekmounng i moAudlavounc (broadcast/multicast domain) kat to yapoktn-
PLOTIKO QUTO (OWC AITOTEAEL Kol TO KPLTHPLO OpLopoU evog Siktuou wg torikoU (LAN). H év-
vola Tou TUNuotog (segment) Siktvou eival Stadopetiky avaloyoa pe to eminedo oto
orolo ylvetat avadopd. Ito Gpucotko eninedo adopd oto eviaio GpucLko HETO (TT.X. KaAwSLo 1)
ETIEKTOON AUTOU LE EMOVAANTITEG) KOl LOOSUVOUEL Pe TO eSO OUYKPOUOEWV VW OTO eTimne-
60 Tevéng dedopévwy Looduvapel pe to medio eKMOUTAG 1) TTOAUSLOVOUNAG.
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H texvoloyla torkwyv Siktuwv Ethernet Sev €xel mapaElVEL OTATIKY OUTE €XEL EYKATAAEL-
$0Oel. H mpog ta miow cupPatotnta pe ta maAalotepa npotumna, tng divel tn duvatotnta
va eeAlooeTal Kal va ELOEPXETAL OLYA - OlyA o€ Xprnon mopdAAnAa He Tov Nén eykateotn-
HEVO €EOTIALOUO Kol oTASLOKA va ToV avTkaBlotd. ETol eykataotdoslg texvoloyiag 10BaseT
(10MBps) otadlakd népacav ota 100MBps katl otn cuvéxeta oto 1000MBps. 'H&n kukAodo-
pel e€omAlopdc ylo 10GBps kat umtapyouv rpotuna yio ta 40 kat 100GBps. 2tov edikd TUmo
yivetat oculntnon ylo ta 400GBps.

Kwéwomoinon kat nAektpikn onpatodoocia

Kata tn Se§aywyn omolaodnmote emkovwviog péow evog GuoLkoU PECOU TO OTtolo EXEL
TLEPLOPLOUEVO EUPOG LWVNG UTIAPXOUV SUO BACIKA {NTOUEVA, AVTIKELLEVLKOL OTOXOL OO TOUG
OVTATIOKPLTEG:

e Na Urtopel 0 S£KTNG va cuyXPOVIlETAL LE TOV TIOUITO WOoTe va “SlaBalel” owotd To
Pnodio mou Tou OTEAVEL 0 TTOUIOG. ZWOTA WG TTPOC TNV TN (1 1 0;) Kol WOTA WG TTPOC
tn 6€on (to 50, 60 1} 70;)
¢ To €Up0oG {WVNG TOU ONLOTOG VA EIVOL ULKPOTEPO Ao ToU GUOLKOU HECOU YL TV

emBupnT TaxUTNTA WOTE VA “YWPAEL” Vo TIEPACEL OO TO GUGCLKO LEDO, XWPLG obAA-

pota f pe Ta Suvatov Alyotepa.
>to 10MBps Ethernet, autd emtuyxavetal pe tnv Kwdikomoinon ¢aong Manchester
(Manchester Phase Encoding), katd tnv omola UTIApXEL pia eVvaAlayr KATAoTOoNG yla KABe
bit wote va umdpxeL TPOTOG cuyXPOVIOHOU Tou 6£KTn. 2to 100MBps Ethernet émpene va
HeLWBEL kal To eUpog {wVNG TOU ONUOTOG WOTE Vo eTteuXOel SekamAdota TaxUTNTO oo Uo-
A Alyo kahUtepa kaAwdia pe ehadpwg peyalltepo glpog Lwvng. To evpog {wvng mou Ba
artattovvtay yia to 100Mbps pe kwdikoroinon Manchester édtave ta 200MHz evw to ou-
veoTpappéva Levyn StéBetav evpog {wvng tng Taéng twv 30MHz. Etol ta Yndia mpwv tnv
anootolfy opadomnotiBnkav oe TeTpadeg, kwdikomoliBnkav os nevtadeg (4B/5B) kot ako-
AoUBw¢ kwdkomoBnkav oe orpa MAGToug TpLwv ernédwyv (PAM3) He Tn XOpOKTNPLOTIKA
ovopooia MLT-3 (Multi Level Transmit). Zto Gigabit Ethernet, ebapudotnkav avtiotolxeg Te-
XVIKEC. Kwdikomoinon 8B/10B yLa xprion o€ omTikES (veg kat 4D-PAMS5 yia xprion o€ KOAw-
S0 ouveoTpappEVwY Leuywy. Me OAEG TIG VEOTEPEC Kal TaxUTEPEG ekbOOELG Tou Ethernet ot
pnxavikol Bpilokovtal mavta avIlETwoL Pe Ta Suo Baocikd {ntoleva Tou poavadepOn-
Kav. Kat mavta avalntouv Tig KATAAANAEG TEXVIKEG AUCELG TTOU TIOPEXOVTAL E TLG SLadopeg
KwO&LKOTIOLNOELG TIPWTO TWV aplBUNTIKwY Pndiwv Kal oTn CUVEXELX TOU NAEKTPLKOU CGHATOC
oTo KaAwdlio.

Ewkova 2.4.1.k0: Kwdikomoinan Manchester, MLT-3
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2.4.2 AieuBuvoelg EAéyxou npooBaong oto Méoo (MAC) - Aopn mAawoiou Ethernet -
MAaioia Ethernet peyalouv pey£0oug (Jumbo frames)

KaBe kouPog oe €va diktuo Ethernet €xel pia puotkn ievBuvon i SievtBuvon UAkoL
(Hardware Address), wote va avayvwpiletal povadika og 0Ao To Siktuo. AvadEpeTal Kot
wg devBuvon eAéyxou npoomnélaong oto peco (MAC Address, Media Access Control).
Elvat évag Suadikog oplBpog twv 48 bit (MAC-48, EUI-48) i} €€L okTadwV Kal ypAdeTaL 0TO
Sekae€adiko aplOunTko cuotnua we €L Suprndrol dekacadikoi aplOpol xwplopevol pe
maUAeg (ota windows) 1 pe avw-KATw TteAeieg (oto unix/linux).

Mua tétola StevBuvan eival n 74:ea:3a:cd:06:40. & uTTOAOYLOTH EEOTTALOEVO LIE TIPOCOPO-
véa/kapta Siktuou, n StetBuvon MAC ival xapaktnpLoTKd TNE KAPTAG SLKTUOU Kot TIOAAEG
dopég avaypadeTal TAVW OE AUTHV ATIO TOV KATAOKEVAOTH TNG. Mmopel va avayvwoBel nAe-
KTPOVLKA UE TNV KaTt@AANAn evtoAn tou Aettoupylkol cuothuatog (ipconfig/all, ifconfig kArm).

OL kOpPoL evog Siktuou Ethernet avtaAldcoouv Sedopéva-mAnpodopieg TG omoieg evBuAa-
KWVOUV O€ TOKETA TaL oTola ovopdZovtat mAaiota. Itnv enikedpalida tou mAaloiou TomoOe-
ToUuvTaL SLaXELPLOTIKEG TANPodOpleg amd TIG OMOLEG OL ONUAVTIKOTEPEG elval oL SleuBUVoELg
anootoAéa (mpogAeuong) Kat mapaAnmen (mpoopLopou).

OL 6teuBuvoelg MAC anaptifovtal amo duo pépn twv 24wv Suadikwy Pndilwv. To mpwTto
UEPOG TO omoio ovopdletal (povadikn) Tavtotnta tov Opyavicpou (OUI - Organizational
Unique Identifier), xopnyeitat amnoé to lvotitouto HAekTpoAOywv Kol HAEKTpoVIKWwY Mnxavt-
KWV Kol SLaTiOeTol OMOKAELOTIKA OTOV KOTAOKEVAOTH) UALKOU. To 8eUtepo péPOG To poadlo-
PIleL O KATOOKEVOOTAC UALKOU Ue 8Lk Tou uBUvn. Ano To mpwto pépog ta Suo Ynodia éxouv
€18k onuaocio.

Jtnv Ewova 2.4.2.a ¢aivetat n Soun pog dtevbuvong MAC oto Ethernet. A onuelwBet otL
oto Ethernet amooté\\etal o o onuavtkd byte (MSB) mpwta aAAG yla kaBe byte, mpwta
To AlyOTEPO oNUAVTIKO bit (LSB). O Tpomog anootoAng, autog, xapaktnpiletal Little Endian os
emninedo bit. EToL katd tnv ekmopn tTwv Pnodiwv plag dtevBuvong Ethernet Ba amootaiouy,
ot eninedo byte, mpwta to MSB, yla to mapadelypud pog to 74 (0111 0100) aAAd pe TNV avti-
otpodn oelpa (0010 1110), npwrta to b0, petd to bl k.0.k.

Auta ta Vo mpwta bit, ta omoia eival
ouolaotikd To b0 kat bl tou MSB tng 61-
gvBuvong €xouv e8Ik onuacia. To MPWTO
(b0) eivat to M bit 1 1/G (Individual/Group).
Otav eivat 1 onuaivel otL n dtevBuvon ado-
pa TIOANOUG aTOSEKTEG, ival TTIOAUSLAVOUNG
(Multicast), oAww¢ adopd GCUYKEKPLUEVO
anodéktn. To devtepo (b1) sival to X bit n
U/L (Universal/Local). Otav sivat 1 onpaivet
otTL n dlevBuvon eival Tomika StoxelpllOpevn
OAALWG gival KaBoAa povadikr. ElSkn me-
pimtwon elvat n dtevBuvon pe oAa ta Pnoia
1, n ff-ff-ff-ff-ff-ff n omola slval SievbBuvon

Ewova 2.4.2.a: Aoun teuBuvong MAC oto ekmopnAc. Maioo pe SlevBuvon TPOOpL-

Ethernet
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Ewkova 2.4.2.B: Aour mhatciou Ethernet

opou tnv ff-ff-ff-ff-ff-ff adopa 6Aoug toug kOUPBoUG Kat TapaAapBavetal and GAoug 6ooUG
potpadovtal To kowad Stapolpaldopevo péco, avikouv dnhadn oto (6Lo Tomikod Siktuo. Itnv
TepIMTWOon LETAYWYEQ e CUVOECELG ONUELD TPOG ONUELD, AUTOC TpowBOel To MAaioLo og OAEG
TIG BUpeg Tou.

To mAaiclo oto Ethernet €xelL cuykekpuuévn Sour onwg ¢aivetal otnv Ewkova 2.4.2.6. Na
va SLleUKOAUVOEL 0 G£KTNG WOTE VA CUYXPOVLOTEL L€ TOV TIOUTIO, EEKWVA UE €Va T(POOLMULO
(preamble) entd oktadwv (byte) evaAAacoOpevwy Acwv Kal Pndevikwy (0x55) Kat pia oktada
0xD5 n omola onpatodotel tnv évapén tou mAatciov (SFD - Start Frame Delimiter). AkoAou-
BoUv oL 81evBUVOELG TV £EL OKTAS WV N KABEULA, TPWTA MPOOPLOUOU WOTE Va EVEPYOTIOLN Bl
€yKaLpa 0 TTAPAANTITNG KAL KATOTILY TOU OIMOoToAEd (MPoéAeuong). XTn cuvéxela to nedio Suo
oktaddwv “Tunmog/Mnkog Sedopévwv” Ttpoadlopilel To £60¢ Twv SeSopévwy TTou PeTadEPEL
10 MAa{oLo N TIO TMPWTOKOAAO AVWTEPOU eTLMESOU adopouv. Av €XEL TN UKPOTEPN N LoNn
Tou 1500 (0x5DC) toTe SNAWVEL TO KOG TWV SE50UEVWV TIOU peTadEPEL. 2TO TENOC TIEPLAA-
Bavel o 1écoeplg oktadeg TNV akoAouBia eAéyxou nmAawciou (FCS - Frame Check Sequence)
oUpdwva pe tov akyoplBuo CRC-32 wote va sivat GLKTO va avayvwpLoTeL amo Tov mapain-
1tn onotodnmote opaAua cupPel katd tn petadoaon. Metd To TéAog Tou mAatoiou akoAouBel
pLa mavon Stapkelag 96bit wote va emutparnel ota KUKAWUOTA Tou SEKTN va eneéepyactolv
10 And O£V mMhaiolo kat va eival autog £ToLog yia th AfPn emdpevou mAailciou. Auto Aéyetal
InterPacketGap (IPG).

To unkog twv dedopévwy Tou whéAou doptiou Tou MAALCiou propel va ptacel amnod 46
pExPL 1500 oktadeg kat ovopaletatl Méylotn povada ekrmoprnic MTU (Maximum Transmission
Unit). Eival amaitnon Tou mpotumou To GUVOALKO HéyeBog Tou MAALGiou va pnv givat Pikpo-
TePO TV 64 okTadwv (18 emikedaAida kat 46 poptio). Av cuppBaivel va elval UKpOTEPO TOTE
OUMTMANPWVETAL cLUVHBWCE He UNdevika (padding) yla va $pTaoeL 0TO EAAXLOTO UNKOG.

Nonta torukd Siktua (Virtual LAN - VLAN)

‘Otav oto nedio “Tumog 6eSopévwv” umdapyet n Tt 0x8100 tote To SikTUo UTtOoOTNPIlEL VON-
t& toruka Siktua (VLAN - Virtual LAN). Ano mAsupdc mAatciov autd onpaivel 0Tt akoAou-
BoUv erumA£ov Suo oKTASEG pe oXeTIKEG TAnpodopieg (PCP, DEI, VLAN ID) Kot otn cuvéxela
€va tedio Suo okTAdwv mou adopolv Tov TUTo Twv dedopévwy. Ta TEcogpa cUVOAIKA byte
peta tv SlevBuvon npoghevong ovopdlovtot Q-Tag, Q eneldn neplypddovral oto nPATUTo
IEEE802.1Q. H emuikedaiida tou mAatciou amno 14 byte ¢ptdavel ota 18, to wdhéApo doptio amno
42 €w¢ 1500 Kal To GUVOALKO UNKOG Tou TAaLoiou amo 64 €wg 1522 byte.
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H umootnpten, and mAeupdg e€omALoPoU (KAPTEG SIKTUOU Kot peTaywyeic), vontwv LAN,
ETUTPEMEL O OMASEC UTIOAOYLOTWY OL OToioL cuvdeovtal oTov (6lo peTaywyEa/Slovopéa
(switching hub) va AsttoupyoUv w¢ aveEdptnta TomKa diktua xwplg Kapld duvatotnta mt-
Kowvwviag (oto 20 enimedo OSI) petal UTTOAOYLOTWV OL OTIOLOL £XOUV SLOPOPETLKO avoyvwpL-
oTkO VLAN. Anhaon, oav vo. cuvdEovtal og SLapopeTikol LETAYWYELS, Xwplg Kapld cuvdeon
HETAEL TWV peToywYEWV. Koppot pe o VLAN ID aviikouv oto 6o VLAN.

Ewodva 2.4.2.y: VLAN Q-Tag

Me 12bit prikoc mediov VLAN ID, umootnpifovtatl Bswpntikd 2™ vontd SikTuo KoL TPOKTIKE
4094 koOwc e€atpouvtal oL TLéEG 0x000 kat OXFFF. H texvikn) VLAN MITPEMEL TOV XWPLOUO EVOG
SiktUou og avefaptnta umodiktua oto 20 eninedo tou OSI. KaBe VLAN amote)el aveéaptnto
nieblo ekmoumnic i moAudtavounc (broadcast i multicast domain).

‘Eva vonto tomikd Siktuo VLAN (Virtual LAN) eivar n Aoywkn opadomoinon &uo n
TEPLOCOTEPWY CUCGKEU WV EVOG TOTILKOU SIKTUOU KOlL UTIOPEL VAL EKTEIVETAL OE TTEPLOCOTEPOUC
and évav petaywyels (switches). Mua ) meplocotepeg BUPEC eVOC LETAYWYEQ/SLaVOpE
(switching hub) AsttoupyoUv Eexwplotd kol avefdaptnta wg £vo SLUPOPETIKO clOTNUA
Ethernet. Awktuakn kivnon og éva cuyKkekpLéVo VLAN ekmepmetal kat AapBAaveTat povo
OTLG BUPEG TOU HETAYWYEN TIOU EXOUV OPLOTEL WG LEAN TOU GUYKEKPLUEVOU VLAN.

Y évav petaywyea/Slavouéa (switching hub) o oroiog unootnpilet VLAN ot B0peg propouv
va puBpulotolv og Suo KaTnyopieg. OUPEC ylo cUVOECTN UTIOAOYLOTWVY OL OTIOLEC YO pOKTNPL-
{ovtal access ports f untagged kol BUpeg oL omoieg xapaktnpilovral trunk ports | tagged,
ETUTPEMOUV TNV Kivnon mAatoiwyv pe VLAN-tags mou adopolv Stadopa VLAN Kat xpnoLuomnot-
ouvTaL yLa TNV SLAcUVEED HETAYWYEWV LETALY TOUG.

MAgoveKTraTa ATIO TN XPr|oN voNntwy Tomkwv SIktuwv VLANS

¢ ‘EAgyxog Siktuakng kivnong Ekmournng (Broadcasts)
‘000 peyoAwvel 0 aplBUOC CUCKEUWV o€ €va SIKTUO TOCO augavetal Kal n SIKTUOKH Kivnon
EKTIOUTING LE OPVNTLKA ATIOTEAECUOTO OTNV amodoon Tou Siktuou. Me Tn xpron tng TexvL-
KNG XwpLopoUu evog diktuou ot rieplocotepa VLAN, n kivnon autr meplopiletol Lovo Heoa
OTO OPLA TOU OUYKEKPLUEVOU VLAN, kaBwg auto amotelel autovouo redio eKMoUnAC.

e AoddAela
Me 1o Staxwplopod evdg tomikol Siktuou oe meplocdtepa VLAN pmopei kopBot ot omoiot
OVAKOUV O TUAUA PE AUENUEVEG aVAYKEG aodAAELOG va amoTteAéoouv Eexwplotd VLAN
Kall va amotpanel N eUKoAn mpooBacn amo Toug KOPBOUG OAWV TwV GAAWV XPNOTWV.

e Evormoinon mopwv
MOpPOL KOl CUCKEUEC TTIOU £XOUV TIOPOUOLEG AVAYKEC EUTINPETNONG Ao TO SIKTUO HImopouV
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va opadomnolnBouv ot Eexwplotd VLAN yla tnv amodotikotepn eumnpétnon touc. MNa-
padelypa n evomoinon oAwv twv KOUBwv tnAedwviag VolP (Voice over Internet Protocol)
og €va VLAN wote va amoAapBAavouv ULKpOTEPEC KABUOTEPNOELG OTN SLEKTTEPALWON TWV
TAQLOLWV/TaKETWY TOUC.

e EukoAia Staxeiplong diktou

H opadormoinon oto 20 eminedo, KeVIpKA, €ival Lo eUKOAN KAl AMOTEAECUATIKA artd ThV
umoSiktuwon oto 30 emninedo kal TNV eEUTNPETNON and SpooAOYNTEC.

To LOVO UELOVEKTN A, O pLa KahooxeSlaopévn vAomoinon e VLAN otnv omola anodelyetat
n enéktoon tou i6lou VLAN mépayv Tou evog KTLpiou, lval n TeKNPLwon OV armalteital wote
0 SLaXELPLOTAG va £XEL oadr) ELKOVO TOU SIKTUOU Kol vo yvwpilel Tt puBuioelg £ywvav Kal o
TIOLEG OUOKEUEC.

Ytnv Ewkova 2.4.2 & daivetal emomtikd n Soun tou mAatciov kal twv SleuBuvoewv Ethernet
evw o Mivakag 2.4.2.a Sivel CUYKEVTPWTLKA emeEnynoelg yia ta dtadopa nedia.
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Ewkova 2.4.2.6: Aopr mhatciou kat StevBuveng MAC oto Ethernet
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To mAaioto (frame) Ethernet I

Mpooipto (Preamble) 56 bits evaAlaccopevol dool-pndevika (10101010, 0x55)** yia
7 byte VO GUYXPOVLOTEL 0 §€KTNG TNG KAptag Ethernet

Start Frame Delimiter (Ala- | n akoAouBia 10101011 (0xD5)**, n omola onuaivel tnv €évapén
Xxwptotrg Evapéng MAawoiou) | tou mAaiciou

1 byte To mAaioto Ethernet Il (DIX) to Bewpel eviaio e To mpooipo (wg
TIPOOIULO TwV 8 byte)

AwevBuvon MAC H duowkn 6ievBuvon (MAC) mapaknmtn eival 6 byte
Mpooplopou (Destination) ** Metadidetar mpwta to LSB kade oktadag (Little-Endian)
6 byte (FF-FF-FF-FF-FF-FF : 51e0Buvon akpoaong)
AwevBuvon MAC H duowkn dievBuvon (MAC) amootoAéa ival 6 byte,
Mpoéheuong 3 byte OUI + 3 byte kat’ emAoynv TOU KOTOOKEUOOTH TOU UAL-
(Source) KoU (ouvnBwg, Bploketal ypaupévn atn ROM tng kaptag)
6 byte
Type (TUMOC) R UAKOG T £1500 : Mrjkog rediov Sedopévwv
m\atoiou (802.3 LLC/SNAP, 0x0000 - 0x05DC
“raw” T >1500 : Tumog 6edopévwv
2 byte 0x0800 IPv4
0x8100 VLAN
0x86DD Ipv6
0x0806 ARP
0x8137 IPX (old)
Asdopéva (Data-payload) Aebopéva. PDUs pWTOKOAWY aVWTEPWVY EMUTESWV.
46-1500 byte Amno 46-1500 byte. Av elval < 64 (14+46+4) T6Te CULTTANPWVETOAL

pe dedopéva padding (ouvnBwg 0x00).
* 2T0 Gigabit Ethernet, ue tnv unootriptén Jumboframes umopel
va pTaoel UeExpt ko 9000 byte (avadoya LE TOV KATAOKEUQOTH)

FCS (Frame Checksum AkolouBia eAéyxou odaApatoc (CRC-32) kata tn petadoaon tou
Sequence) mAatciou

4 byte
IPG (InterPacketGap) Mavon dlapkelag 96bit woTe va emTpamel oTa KUKAWUOTA TOU
(96bit) 12 byte 8éktn va enefepyaotolv to AndOEv mAaiolo Kat va sival €tot-

HOG yla Tn AnYin emopevou mhatciou

Mivakag 2.4.2.a: Eme€nynoelg twv nediwv tou mAatciov Ethernet

Jumbo frames

Me tnv avénon Twv toxutAtwy oto Ethernet, BewpnBnke 6tL n duvatdtnta petadopdg wohe-
Aou doptiou pikoug 1500 bytes (MTU=1500) aroteAei mepLOpLOTIKO TAPAYOVTA ELSLKA OTLG
ebapuoyEG oL omoieg mepthappavouv palikr petadopd LEYAAoU OyKou Se60UEVWY OTIWG N
avayvwon kat eyypadn apxeiwv og SIKTUAKA amoBnKEUTIKA péoa.

ESw mpémnel va avadepbel dTL umpéav apKETEC EPUTTWOELC YLOL TLC OTIOLEG aTtatOnKe eme-
Ktaon, oe uéyebog, Tou mAatciou Ethernet, 6mwg yla tnv mpoodrkn tou VLAN tag. Etol ébta-
o€ 1o IEEE802.3as va avayvwploel péytoto péyebog matoiov ta 2000 bytes aAld to MTU va
napapeivel ota 1500 bytes.
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Alddopol KATAoKEUAOTEG SIKTUAKOU e€omALlopoU Ethernet dapyloav va untootnpilouv mhaiola
pey€Boug peyalutepou amod ta 1500 bytes Tou MPOTUTOU. € OPLOEVEG TIEPUTTWOELG PTA-
VOUuV UEXPL Kot Ta 9000 bytes.

Jumbo frames xapaxtnpifovtal 6Aa ta mAaiota Ethernet ta omotia €xouv MTU peyaAUtepn
o TNV T tTwv 1500 bytes mou kaBopilel To MPOTUTIO WG LEYLOTO WdEALUO PopTio.

Aev UTIAPXEL BLOUNXOVIKO TIPOTUTIO TO Omoio va Kabopilel To péyebog evog jumbo frame.
EmutAov o IEEE Sev StatiBetal va umtootnpiéel ta jumbo frames e€attiag evotaoewy OXETIKA
pe tnv StohettoupykdTnTo LeTafl e€OMALOMOU SLOPOPETIKWVY KOTAOKEV OO TWV. Mapoia autd
S1adopoL KATAOKEVOOTEG TA UTtoaTNPIlouVv.

To mAeovektnpoata xpriong Jumbo frames mpogpyovtat armod to yeyovoc otL peyaAltepec MTU
KAVOUV TNV EMLKOWVWVIA TTILO artoSoTiKn KaBwg oL oTabepég erkePpaAibeC TwV MPWTOKOAWY
TocooTtlaia ival UKPOTEPES €T EVOG eyaAUTEPOU GUVOAOU ATt O,TL O€ €va LKPOTEPO. ETOL
n xenon jumbo frames amoteAel MAEOVEKTN LA OE EPAPLOYEC OTIWG:

® Juotolyieg Stakoplotwy (server clustering)
o Avtiypada acpoadeiog oe SLaKOULOTES (TTLo ypriyopn Anyn avtlypddwv)
e Alktuoka cuotipata apxeiwv (NFS)

e Awktuaka cuotipata arnodrkeuong NAS (Network Attached Storage) kot SAN (Storage
Area Network) m.x. iSCSI

AvtiBétwg, peyalltepa mAaiola onuaivel peyaAUTePOG XPOVOG amaoXOANoNG TOU LECOU ) TNG
{evENC KaL CUVETIWG LEYAAUTEPN UOTEPNON AVIAMOKPLONG Kot KAOUOTEPNON yLa AUTOUG TTOU
TIEPLUEVOUV VOL XPNOLUOTIOLIGOUV TO UECO. AUTO AMOTEAEL MELOVEKTNHA OE EPAPLOYEC OTIWG:

e EdapuoyEg mpayuatikol xpovou
o Metadopa video ) xou onwg tnAedwvio VolP

e Emkowwvia Stepyaciwy (Inter-Process Communication - IPC)

2.4.3 Autopatn Swanpaypdtevon, Tunot cuvéeong Auto MDI/MDI-X

Me tnv Unapén e€omAlopoV Ethernet oe umnpeoia, o omolog untootnpilel StadopPETIKEG Ta-
XUTNTEC eMmiKovwviag eival onpavtikd OAOg aUTOC O OVOLOLOYEVNG EEOTTALOMOG VOl UITOPEL Vo
OUVEPYATETAL KOL VO ETKOWWVEL ampofAnudtiota Kat pdAlota pe 6co to duvatdv mio
Sladavn TpOTo yLo Toug XpNoTeg, SNAASH e AUTOUATO TPOTIO XWPLC TNV avaykn pubuicswv
ard TNV MAEUPA Tou XPNROTN. AUTO AAAWOTE NTaV Kal OXESLAOTIKOG 0TOXOG Tou Ethernet amo
™V apxn Twv avaBaduioswyv o TaxVUTNTA, N SLAAETOUPYIKOTNTA EEOMALOUOU SLaPOPETIKWV
TOXUTATWY Kal GAAWV SuVATOTATWY OMWEG N UTIOOTAPLEN TMARPWE aApdLdpoUNng EMKOWVWVI-
o¢. Evag amod Toug UNXaVIoUoUC TTOU CUVETEAECQV OTNV EMITEVEN TOU OTOXOU auToU €ival
n avtopatn Stanpaypdtevon (Auto-Negotiation) mou nmpwrtoepudaviotnke pe to 802.3u 10
“100BASE-T Fast Ethernet and Auto-Negotiation” to 1995. Me tnv eudavion twv vedTeEPWV
ek6O0oewvV Tou Ethernet o punxaviopog kAAuPe OAa Ta TTPOTUTIA TTOU AELTOUPYOUV UE KaAwdLa
OUVECTPAMUEVWY {euywv cupmephappavopévwy twv 10BASE-T, 100BASE-TX, 1000BASE-T,
kot 10GBASE-T
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H autopatn Sranpayudtevon divel tn Suvatotnta o otabuolg Ethernet cuvdedeuévoug
oto (610 TuApa (segment) Siktuou va avtaAAdéouv otnv apxn Tng Levéng mAnpodopieg
yla TI¢ SuvaTOTNTEG TOUG. AUTO ETUTPETEL 0TOUG 0TaBUoUG va pUBUICOUV 0T GUVEXELQ
QUTOMATA TLG TTAPAUETPOUG ETKOWVWVIAG YLa TO KAAUTEPO SUVATO ATIOTEAECUO.

Kat’ eAdxLoto, n autopatn SLampayUateuon UMopel va pubpiosl tTnv taxlTnTa, otn LEYLOTN
KOWA UTtOOTNPL{OMEVN TaXUTNTA, Ao Toug U0 oTaBpoUG oTa AKPA EVOG TURHaToC. Emiong
€VaG LETAYWYENG UIMOPEL vaL aVaKOWWOEL TV untooatrpEn mARpwg apdidpopnc (full duplex)
eMIKOWVWVIaG wote évag otabudg mou cuvdeetal og po BUpA TOu Kol TNV UTIOOTNPLLEL, va
puBuLotel oe MANpwg audidpoun emikowwvia. H autopatn Slampaypateuon oxedlAoTnKe va
elval EMEKTACLUN KOL VO UMOPEL va uTtooTtnpiéel Tn Stampayudteuon Kal puBuLen oA wy
TPOMWV Aeltoupylag Kol XapaKTNPLOTIKWVY Tou Ethernet. Tumikég TaxUTnNTEG Mou umootnpilo-
vtal eivat 10/100Mbps, 10/100/1000Mbps kat ota 10Gbps eival avapevopevo va urtootnpi-
{ovtal 100/1000/10000Mbps.

H autopatn diampayudtevon :

® Aettoupyel mavw oe éva TuRUa ouvdeong N (evéng (link segment), 5nAadn éva kahwdlo
OUVECTPAUUEVWY (EUYWV E SUO CUOKEUEG, LLa. O KABE AKPO.
e oupBaivel pa dopd Katd tnv Evapén tng oUVEEONG Kol XPNOLUOTIOLEL TN SIKN TNG onpa-
todooia ave€dptnta amo TG TaxUTNTES TwV KOUPBWV ota Suo akpa.
® £dv dev KaTaAnel o €vav KowA amodektd TPOMO Asltoupyiag Kat taxUtnta, TOTE N
Telén dev umopei va amokataotadsl.
O Nivakag 2.4.3.a 8ivel TN O£lpA TTPOTEPALOTNTAS TWV TPOTIWY AELTOUPYLAG KOTA TNV UTOMATN
Slampayuateuon

Tpomnog Asttouvpyiog Méyiotn taxvtnta
(ouvoAika)
Full-duplex 10GBASE-T 20 Gb/s
Full-duplex1000BASE-T 2 Gb/s
1000BASE-T 1 Gb/s
Full-duplex 100BASE-T2 200 Mb/s
Full-duplex 100BASE-TX 200 Mb/s
100BASE-T2 100 Mb/s
100BASE-T4 100 Mb/s
100BASE-TX 100 Mb/s
Full-duplex 10BASE-T 20 Mb/s
10BASE-T 10 Mb/s

Mivakag 2.4.3.a: ZEWPA MPOTEPALOTNTAS KATA TNV AUTOUATN SLampayrATeEUON
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Onwc mpoavadépBbnke, oL cUVSETHPEG (connectors) TAVwW OTLG KAPTEG SLKTUOU XapaKtnpilo-
vtalt MDI (Medium Dependent Interface) kat €xouv Tnv ££060 EKMOUTIG OTOUG aAKPOSEKTEG 1,
2 (oto 10/100Mbps Ethernet) kat tnv elcodo yia Ajn otoug 3, 6. OL cUCKEUEC Slocuvdeong
(HUB/Switches) €xouv otig i6lec B€oslg tnv avtiBetn Asttoupyio SnAadn oto (1, 2) elcodo
ANWNG kat oto (3, 6) £€€060 ekmoumnng. Tote xapaktnpilovtatl wg MDI-X (MDI crossed). Auto
ETUTPETEL OTOUG UTIOAOYLOTEG va. cuvdéovtal o HUB/Switches pe kaAwdlo pe avtiotolyia
“gva mpog éva” (straight through cable).

H tumomoinon 1000Base-T ouvodel-

TNKE oo TNV TPOALPETIKA duvatotn-

Ta Twv dtacuvdeoewv Ethernet va ka-

TEVLOUVOUV QUTOUATA, OTO ECWTEPLKO

TOUG, TO ONUO TNG QTIOHAKPUOUEVNG

EKTIOUTING O0TNV 10080 TOU S€KTN TOUG

KalL tnv €080 EKMOUMNG TOUG OTNV

€loo60 TOU QATMOMAKPUOLEVOU SEKTN.

H Sduvatotnta autopatng evallayng

onuatwv “auto crossover” emwvonon-

Ewova 2.4.3.0:MDI/MDI-X KE yLa vaL pnv givat avaykaia n xpron

KaAwdiwv “crossover” yLa tn ouvdeon

(8lwv CUOKEUWV. ZNUEPA OL TIEPLOCOTEPEG CUOKEVEG KOL BUPEG PLETAYWYEWV UTIOGTNPLlOUV TN
Aewtoupyia “auto MDI/MDI- X” 6mwg Aéyetal.

H autopatn Stampayudteuon Sev yvwpllel Timota yla Tig embO0ELg Kol TNV KOTACTOCN TWV
duokwy péowv. EAAXLOTN amaitnon, ylo vo. AELlTOUpYHOEL QMOTEAECUATIKA, €ival f KOAW-
Slwon va pnopei va unootnpifel anpoPAnuatiota tnv LeyaAutepn Kown toxUTNTA TOU
pmopouv va unootnpi€ouv ot Sud otabuoi tng evéng. Edv n BUpa Ethernet tou umoAoylotn
Kat n BUpa Tou PETaywyEa oTov omolo eivatl cuvdedepévn, unootnpilouv amod Kowolu wg
peyaAutepn Taxvtnta to 1Gbps tdte n koAwdiwaon mou toug cuvdéel Ba mpémel va eival kat’
eldylotov UTP Cat 5e kat kaAUtepn Kot va £Xouv thpnOei 6Aeg oL mpodiaypadEg Ko KaAEg
TUPAKTLKEG KATA TNV eyKATAoTAoH TG. Av n kaAwdiwon elval kKatwtepng katnyopiag f e€atti-
0LG KOKWV XELPLOMWY KATA TNV eyKataotacn rf Aoyw €kBeong oe avti&ooug MapAayovTeg Ue ToV
Kapo Bynke ektog mpodlaypadwy, TOTE UTIAPXEL TTPORAN UL

H avtépatn Stampaypdtevon ekteleital pe tn ik tng onpatodoaoia 0to GUGLKO HECO, XWPIG
vPnAéc amnattnoslg elpoug {wvng N e€acBevnong art’ auto. Etot ot Suo otabuol, otnv apxn
NG gyKatdotaong tg (eVENG SLamPaypaTEVOVTAL EMITUXWE KoL CUUGWVOUV TNV IOKATA-
otaor tng oto 1Gbps. Zekwvouv tnv Lebién oto 1Gbps, aAAd to duokd péco S pmopel va tnv
umootnpigel - eite kaBOAou elte epudavilovral mapa TTOANA TTakETa E0GAAUEVA - LE ATIOTENE-
opa e€aPETIKA XoNAoUG puBpolg Stapetaywyng. H avtopatn dlampaypdtevon dev €xeL T
Suvatotnta emavadlompayuatevong kat avavndng amo tnv npoBAnUATIKA Katdotoon. Tnv
niepintwon outr) Ba mpémeL o SLaxelpLoTr g va emMEUPEL Ko val pUBOULLOEL XELPOKIVNTA TNV KAPTOL
SiktUou og xapnAotepn toxutnta (1Gbps -> 100 Mbps) wote pe TNV autopatn Stampayud-
TEUON Ao TNV MAEUPA TOU LETAYWYED Vo cUUdWVACOUV 0Th XapnAdtepn taxltnta n onoia
pmopet va urmtootnpyBel EmITUXWG.
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2.5 AcUppata Aiktua

‘Eva acupparto diktuo sivat £va Siktuo To omoio dev xpnotpomnolel kKaAwdia yLo Tig cuvoE-
OELC TwV SLadOpwWV CUGKEUWVY TIOU SIKTUWVOVTOL 0 aUTO. Avti Tou KaAwdiou xpnaotpo-
TOLE(TOL N LETASOON ELOLIKA SLOHOPPWUEVWV OTTTLKWY, UTIEPUOBPWYV N aKOUA Kol paSLOKU-
MOTIKWV ONUATWY LECW TOU OLEPQL.

IAUepa Ta aclppata SikTtua Pe TNV HeyoAUTepn eEamAwaon Kat ebappoyn sival ta kuelo-
€161, KaBwg MOAAG Ao To ACUPUATO CUCTHOTA UMopoUV va KatoataxBolv we blaitepeg
£DAPHUOYEG I ATAEG YEVIKEVOELG TWV KUPEAOEO WV SIKTUWV.

KaBe Siktuo KaAUTTEL pLa Tteploxn Tou ovopaletal KupEAn (cell) xpnolpomnolwvtag éva
otaOuo Baong (Base Station) kat mMoAAoUG acUppatToug XpNOTEG-8EKTEG. AvtioTolya, kABe
KUPEAN KOAUTITEL e AoUPHOTO CAKA LLo TIEPLTTOU £EQYWVLKH 1) KUKALKN TLEPLOX KOl TIOAAEG
KUPENEC pall KOAUTITOUV UEYAAEG EKTAOELC HE QOUPHOTO ONUA, OMwE dailvetal oTto oxAua
2.5.0. 3TO OUYKEKPIUEVO OXAHA UTTAPXOUV OKTW (8) otaduol BAONC/EKTIOUMAG CAUATOC, Ol
omolot oxnuatifouv avtiotolyo oktw (8) kKuPEAEG pe KAAL PN EPPBEAELOC OLOUPLOTOU ONUOTOG.
Ol otaBpol ekmounng €xouv ouvnBwg tn Hopdr TNG €lkovag 2.5.5.

MpoUmodBeon yia tn oclvdeon Twv PeTafd TOUG CUCKEUWV eival va €xouv e€omALOTEL pE TO
KATtAAANAO UALKO SLemadr g Tou EMITPEMEL TN OUVOEDH TOUC HEOW AoUPUATNG TEXVOAOYLAC.

IxAua 2.5.0: Aiktuo pe KupéAeg
(Mpooapuoouévn and MNnyn: http://en.wikipedia.org/wiki/Cellular _network)

[56]



TOMIKA AIKTYA - ENINMEAO MPOZBAZHZ AIKTYOY

Ewova 2.5.8: Kepaia-otabpog ekmounng aoUpUOTOU ONUATOG

AcUppato Ttorko Siktvo: Ta acUppota tomika Siktua (WLAN, Wireless Local Area
Network) eivat ta SlkTua TOU EMUTPEMOUV OE €va XPNOTN KWVNTAG GUOKEUNG, OMwG €lvat
€vag ¢opnTog UoAoyLoTNG, €va €€umvo TNAEdwvo N éva tablet, va cuvdéovtal oe éva
TOTLKO &ikTuo (LAN) HéOoW HLag acUpUaTnG oUVEEDNG TTOU XPNOLUOTIOLEL UPNANG CUXVO-
TNTag padloky pata.

Onwc daivetal oto IxNua 2.5.8, éva cvotnua amo tpia (3) onueia mpocPaonc (APs) oxn-
potilouv éva WLAN Kot emitpénouv o GopnTEC CUOKEVEG, EVIOG EUPBEAELOC TOU ONUOTOG,
va cuvbeBoUv pe autd. Ta onpeio mPooBacng cuvSEovTal EVOUPLATO LE EVaV LETAYWYEQ
(switch) kot otn cuvéxela e To evouppato Tormkod Sdiktuo (LAN). Me autdv tov tpomo Sivetat
n duvatoTNTa EMEKTOONG TOU TOTILKOU SLKTUOU Kol TapoXAG SLKTUAKWY UTINPECLWY OE £va
HEYOAUTEPO APLOUO CUCKEUWV.

Ixnua 2.5.8: AcUppATo TOTIKO SIKTUO CUVEEDUEVO LIE EVOUPLLATO TOTIKO SIKTUO
(Mpooapuoouévn ard Mnyn: http://bb-smartworx.com/make-tablets-smart-phones-smarter-add-serial-
capability-seriously-remote-data/)
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MpwtdokoAAo IEEE 802.11. To mpwtdkoAAo Tou UAOTIOLEL Tt aicUppata Torka Siktua sivat
to IEEE 802.11. To mpwtokoA\o IEEE 802.11 Siaipeital o plo opada mpoTtumwy aoUPHATNG
SIKTuWwong (ekSOOELG «a» £wG «N»), TA OMOoLlA AIOTEAOUV TA ETLKPATECTEPA TIPOTUTIAL QUTHG
TIOYKOO WG,

Y10 MPWTOKOANO aUTO Teplypadovtal ta Vo Katwtepa enineda tou OSI, SnAadn to duacikd
eninedo kat to emninedo ouvdeong SeSouévwy, EMITPEMOVTAC TN CUVEPYAOLA TWV CUCKEUWV
Kot epapuoywyv mou akoAouBoUv To MPATUTIO AUTO. OUCLACTIKA, OL GUCKEUEG TTOU UTIOOTNPL-
Touv 1o pwTtOKoANo IEEE802.11 petadEépouv tnv mAnpodopia amod Kal pog Ta aVwWITEPQ ETTL-
nieba tou OSI. Xpnotporolel to mpwtokoAAo Ethernet kat to CSMA/CA (carrier sense multiple
access with collision avoidance) yLa dtapolpacpd tou KavaAlou Kot ylo KpUTtoypadnon Toug
oAyopiBuoug WEP, WPA kot WPA2.

Ta 1o yVwoTd mpdTuma aUToU TOU PWTOKOAAOU, oL puBuol LETAS0GTC TOUG KOl OL GUXVOTN-
TEC TTOU UTtOoTNPILlEL TO KABE Eva amod auta daivovtal otov mivaka 2.5.a.

Mpotuno IEEE Méyiotog pubuog petadoong ZUXVOTNTEG
802.11 1 Mbps/2 Mbps 2.4 GHz
802.11a 11 Mbps 5 GHz
802.11b 5.5 Mbps/11 Mbps 2.4 GHz
802.11g 54 Mbps 2.4 GHz
802.11n 600 Mbps 2.4 GHz & 5 GHz

Mivakag 2.5.0: ZuyKPLTIKOG Ttivakag Bactkwy mpotumnwy tou IEEE 802.11

‘Eva AcUppato Inpeio NMpooBacng (Access Point, AP) lval piLo OUGKEUN TTOU avaAopBa-
VEL TN AELTOUpPYLO TNG PASLOETILKOWWVIOG LE TOUC ACUPHATOUG OTABOLOUG O Pt KUWEAN.
H ouokeun auth pmopel va eivat e€wteptk cuvdedpevn evolppoTa e Eva Spopoloyn-
T, E0OWTEPLKN povada ot eva dpopoloyntn f UAoToLeital e Xprion AOYLOMLKOU KOl [LLOLG
kaptag PCl og éva H/Y.

To onueio mpooBacng Aettoupyet oav oTabudg BAONG CUYKEVTPWYOVTOC TNV Kivhon armd Toug
0oUpUATOUC OTOBHOUC Kal kKateuBUvovTag TV Tpog To UTtoAoLto Siktuo. AAeC Asttoupyieg
Tiou avaAopBavel, elval n auBeviikonoinon evog kavoupylou otabuol mou Intd pocpacn
0To aoUppato Siktuo Kot n cuoxétion pall tou.

2.5.1 TortoAoyia Acuppuatou Siktuou Ad-Hoc

‘Eva acUppato ad hoc iktuo (autoopyavwpévo A KAt amaitnon), sivol €vag amoKeVIpwLE-
vog¢ TUmog acUppatou Siktuou Kal Sev Baciletal og Kamola polmdpyouoa urtodoun, Onwg
elvat n xprion acUppatwy onueiwv mpdéoBaong (AP) ota mpokaboplopéva acuppata Siktua
1 SpopoAoyntég ota evoupuata diktua. AvtiBeta, kaBe kOUBog AapBavel pépog otn dpopo-
Aoynon npowbBwvtag ta dedopéva pog Toug AAAoug KOUBoug Kkat n SpopoAoynan, kabwg
Kal n emAoyn Twv KOUBwWV 1ou mpowBouv dedopéva yivetal Suvaplka, Le Baon tn cuvdeot-
potNTa Tou SLKTUOU.
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Ixnua 2.5.1.a: Metadoon Sedopévwy pe xprion tomoloyiag ad-hoc
(Mnyn: http://www.thelifenetwork.org/about.html)

MAgovektpata. O AMOKEVIPWUEVOG XOPAKTI PG TwV acUppaTwy ad hoc Siktuwv ta KabLotd
KataAAnAa ylo oLKiAeg epappoyEc, oL omoieg 6 umopoUv va Bacilovtal o€ KEVTPLKOUG KOU-
Bouc kat mpokaBoplopéva actppata Siktua. H ypriyopn eykatdotachn Kot n eAAXLotn amot-
ToUpevn Slapdpdwon Ta KABLoToUv KATAAANAQ YO KATAOTACELG £KTAKTNG OVAYKNG, OTOU
QTTOULTELTAL N AUEDN EyKATAOTACH SIKTUOU UE KOTECTPAUUEVN TTPOUTAPXOUOA UTIOSOUN, TTX.
o€ Tepintwon kataotpodikol oelopov. Emlong emttpenouy t ypriyopn amokataotach tng
Sitvwong oe mepintwon BAAPNG evog kOpPBou, adol erNEéyeTal EUKOAA (L0 EVAANOKTIKE SL-
adpoun dpopoAdynonc.

Mo mapadeiypa oto oxfua 2.5.1.8, n BAABN mou nmopouactdletal otn cuvdeong HeTaly Twv
otaBuwy 4 Kot 5 8gv CUVEMAYETAL TNV SLAKOTIA TN EMLKOWWVIAG TOU 0TaBuoU 5 e To UTo-
Aouto Siktuo, adol umdapxel n duvatotnta emAoyng eVOANAKTIKAG SLASPOUNG HECW TWV
otaOuwv 2 Kat 3.

Ixnua 2.5.1.8: Acupuato Siktuo tomoAoyiag ad-hoc pe mapouaoia BAGABNG
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TéAog ta ad hoc Siktua eival eu€AkTa Kal KAtaAAANAa yla thv aneuBeiag cuvdeon dvo ou-
OKEUWV, XWPLG TN Xpron evOg KEVTPLKOU onpeiou mpocBaonc.

Melovektipata. QoTO00, AMALTEL TTEPLOCOTEPOUG TOPOUG Ao TLG CUCKEUEG yLa T Slatipnon
NG oUVEEDONG, AV QUTEC LLETOKLVOUVTOL KoL TTAPAAANAQL N EUPBEAELA TWV CUCTNUATWY CUVOEDNC
TOU elval LLKPOTEPN OE OXEON LLE €va oTaBepd onpelo mpooBaong. TEAOG BACIKO LELOVEKTN A
Toug eival aduvapia mpoPAedNng TG MOKIALOG TWV TBOVWY KATACOTACEWY TIOU UIMOpPEL va
nipokUPouv, AOyw Tou SuVOULKOU XapakThpa e5paiwaong tTng EMIKOWwViag.

2.5.2 TonoAoyia Acuppuatou Siktuou urtodopur| (Infrastructure)

Ta acUppata diktua untodoung (Infrastructure Wireless Networks) sival pia o oUvBetn
tonoloyla acVppatng SIKTUWONG. 2 AUTH To aoUpuaTo Siktuo €xeL tnv kuehoeldn popdn
acVppatwy SIktuwv Tou mpoavadEpape, anote AoV uevo amno évav aplOud and kuPpéleg. H
KU EAN elval to Baokd Soutkd atolyeio autrg tng Tomoloyilag acuppatou Siktuou.

Ye kaBe kuENN untdpyel Evag onueio mpooPaong (AP, Access Point) kat €évag aplBuog and
acUppatoug otadpoug, oL onoiol e€umnpetolvtal and o onueio pocPBacnc. Kabe otabuog
mou BéAeL va ouvdeBel oTo acUppato SikTuo TPEMEL va KAVEL althpuo cUvSeonc og éva onpelo
npooBaong kat Eekva tn Sladikacio cuoxetiopoU (Association Process), 61tou 6to TENOG TG
TO onuelo mMpooPaong KAVEL SEKTO TO ALTNA 1) TO ATIOPPLTTEL.

MAcovektrpata. O TPOMOG AUTOG ACUPHATNG oUVSEDNG elval LBAVLKOG yLa TNV EYKOTAOTAON
€VOG LOVLUOU SIKTUOU, OTIOU YVWPL{OUE €K TWV TIPOTEPWV TIOLEC ELVAL OL TIEPLOXEG OL OTIOLEG
TMPEMEL vaL €XouV KAAuPn Siktuakol onuatog. Emiong ol acUppatol SpoploAoynTtéG ou Xpn-
oloTIoloUVTaL WG onpela TpooBaong £xouv ouvhBwg peyoutepn eUBEAeLa kKAAU NG Kal SL-
E€UKOAUVOUV TNV KLVNTIKOTNTA TWV 0L0UPLATWY CUCKEUWVY EVTOC TNG KUY EAOELSOUG TIEPLOXNG.

Melovektipata. O oxedlaopog auTnG TG TomoAoyiag acUpUaTou SIKTUoU gival cadwg Mo
TiepUIMAOKOG KOl KOTA TOV oTtolo TpeEnel va AndBouv umoyn MOAAEG TTOPAETPOL LA TNV ETTL-
Aoyn TnG KATAAANANG tomoBeoiag Tou oTabuoU eKMOUTAGC. AUTO YLOTL O OTOOUOC EKTTOUTNG
elval o0 povog SLaB€oog mOPOoG SLKTUOU OE AUTH TNV TIEPLOXN KL TIPETIEL VL EXEL TN KEYLOTN
Sduvatn kaAun, avepnodiota ano puotkd eunddia mov e€acbevolv To onua.

Ewova 2.5.2.a: Atadopd acUpuatwy tortodoywwyv Ad-Hoc kat Infrastructure
(Mpooapuoouévn ard Mnyn: http://www.bb-elec.com/Learning-Center/All-White-Papers/Wireless-
Cellular/How-to-Make-Devices-Communicate-in-a-Wireless-Worl.aspx)
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T€Aog uTtapyouV Kal UBPLOLKEG ToTtoAoyleg, oL omoieg ouvdualouv Kal Tig duo poavadepo-
peveg tomoAoyieg, ad-hoc kat Infrastructure, yla kaAUtepn KAAUPN TEPLOXWV LE OLOUPUATO

onua.

2.6 Texvoloyia AcuUyxpovou Tpomou Metadopag Asdopévwv (Asynchronous
Transfer Mode, ATM)

Y€ ouvtopia, To ATM eival pia texvohoyia petaywyng kat moAumAeéiag, oe eminedo kuPei-
Swv (cells). ATM onpaivet “Asynchronous Transfer Mode” dnAaén “Acuyyxpovog Tpomog Me-
tadopag” dedopévwv Aoyw Tou TPOTou UeTadopadg Twv KUPeAdwy. O Tpomog petadopdg
Aettoupyel pe tpdmo waote oL KUPeASeC va avayvwpilovTal Ue TPOBEUOTIKEG ETIKETEG Kol OXL
and TN Xpovikn Béon, onwg yivetal oto Xuyxpovo Tpomo Metadopdg (STM - Synchronous
Transfer Mode).

H texvoloyla ATM mpodlaypddtnke apxkd yla t Snuioupyia tou ISDN egupeiag {wvng
(Broadband ISDN). ZuvSudlel Tnv amodoTIKOTNTA TNG LETOYWYHG TIOKETWVY UE TNV aflorioTia
NG HETOYWYNGS KUKAWMATOG. MNa tn petadoon twv edopévwy, xpnolpomnolel otabepol pe-
v€Boug makéta Twv 53 bytes, Tic kuEleg (cells). To yeyovog, otL xpnotuomnotovvtat KUPENES
otaBepol pey€boug, emiBapuvel MOAU Alyotepo TIG SLEpyAOIeg PeETAYWYNG Kat SpoUoAoyn-
ong, mou ektehouvtal o€ KaBe kOuBo tou diktvou ATM. Etol, pmopouv va entteuxBolv moAl
uPNAEG TaxUTNTEG LETAYWYNG TWV SeS0UEVWV.

To ATM mpood£pel To EAC MAEOVEKTHOTAL
e Taxutnta: urmootnpPilel puBUOUC HeTaPOPAS HEXPL KaL 622 Mbps.

e Emektaoipuodtnra: emtpénel 1o auvénuévo eVpoc {wvng péoa otig Aén UMApPXoUOEC
OPXLTEKTOVLKEG.

® ATOKAELOTIKO €UPOG LWVNG: eyyudTal To pubuo peTadopdg yia pia umnpeaoia.

e MNaykooula ebpappoyn: mpoadépel tn Suvatotnta piog Aong amod AKpo-oe-AKPO, AT
TOTUKO eMtimedo pexpt diktuo gupelog neploxnc (WAN).
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IxAua 2.6.a: Aiktuo ATM
(Mnyn: http://ebooks.edu.gr/modules/ebook/show.php/DSGL-C104/423/2835,10774/)

Kuperida ATM (cell). Mia otoyxewwdng kupeAida ATM amoteleitat ano 53 oktadeg (octets/
bytes) ek Twv omolwv:

e OL5 npwrtec amotelolv tnv enikedalida (header), n onola meptéxel oe 3 okTddeC TO
povalskod avayvwplotiko cuvdeong VCI f VPI, pio oktdda eAéyyou Kat pia oKTada e
KwdLka avixveuong AaBoug yia tnv emikedaiida.

e OLumnolouneg 48 oktadeg eival dedopéva tou xprotn (payload), pe mpoatlpetikd 4 and
OUTEC VAL XPNOLUOTIOLOUVTOL 0AV QVAYVWPLOTIKA YL TRV AVACUYKPOTNGN UEYaAUTEPWY
TIAKETWV YLOL AVWTEPA 0TASL amd o ATM cUpdwva pe To povtélo OSI.

H 16¢éa tou ATM elval n €€ng:

Avti va avayvwpilel to cvotnua tov aplBuo tng cuvdeong amod tn B£0n TOU TOKETOU OTIWG
oto STM, armAwg dEPEL TO TTAKETO TOV apLBWO TG olvdeong pall pe ta Sedouéva, Kat Tau-
TOXPOVA KPOTA HUIKPO TOV GUVOALKO aplBud Twv bytes og €va MOKETO, £€T0L WOTE, av XoOel
Karmoto Adyw cuudopnong, auTo va EXEL EANAXLOTN EMLPPON OTNV Por] TWV SeS0UEVWV KaL lowg
va umopel va avaktnOei pe eldikol g ahyopLBpoug.

To ATM napéxel eite poviua (PVCs) eite emheyopeva (SVCs) vonta kawvdaAia. To vontd outd
KavaALa prtopoUv va urtootnpiéouv “otabepd aplBpuo duadikwy Pnodiwv” (CBR - Constant Bit
Rate) i “petaPAnto apBuo Suadikwv Pndiwv” (VBR - Variable Bit Rate). Kabe kuehiba ATM
Tlou oTéAveTal oto Siktuo mepléxel mAnpodopieg SleuBuvoloS0TNONG TIOU EMLTPENOUV TNV
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EYKOTAOTAON EVOG VONTOU KOWAALOU HETOEY TWV ONUELWV ATTOOTOANG Kot APNG. ZTn oUVEXELA
OAeg oL kU eAiSeg peTadEpovTal LECW TOU VONTOU KOVAALOU LIE TN OELPA ATTOCTOANG TOUG.

Ixnua 2.6.B: Metadopd kuperidwv ATM (cells)
(Mnyn: https://technet.microsoft.com/en-us/library/bb962019.aspx)

‘Eva diktuo ATM amoteleital ano petaywyeic ATM (ATM switches) vnAng taxutntag,
oL omoiol Spopoloyouv xwpig kaBoAou kaBuotépnon Tig eloepXopeveg KuPENec. ETol, N Te-
xvoloyia ATM mpoadépel oAU uPnAEG TaxUTNTEG aKOUN Kal KATW armd cuvOnkeg wblaitepa
auénuévng kivnong oto diktuo.

Ewova 2.6.0: Metaywyeic ATM

Jav HEoO PMETAS0ONG UMOopEL va xpnotpomnolnBei omolodrmote amnd ta Stabéoipa Héoa, OTwWG
OUVECTPAMUEVO (eVyog KaAwSIwY, opoagoviko KaAwdlo, omTikn va. H petatpornr) tng umap-
xouooag Siktuakng untodoung os kabapd ATM meplBallov amattel oe peydlo Babud avti-
KATAoToon Tou £EOTALOLOU, KATL TTOU QITOTEAEL AVAOTAATIKO TIAPAYyOVTA OTNV TAXELO KOl OE
peyaAn kAipaka €amiwon tng texvoloylog ATM. Exel opwg ndn apxiostl va amotelel kUpLa
erloyn otnv avamntuén Siktuwv kopuou (backbone).
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2TOX0C Tou ATM elval n dnuoupyia evog eviaiou Siktvou To omolo Ba umootnpilel:

e TnAediaoken (Video Conferencing)

Awdoken and ypadeio os ypadeio (Desktop Conferencing)

EwkovotnAédwvo (Videophone)

Ewkova/Hxog katd rapayyelio (Audio/Video On Demand)

Ermukowwvie¢ ATM HeyAdANG XwpNnTIKOTNTAG LE Kntoug koupoug (ouvnBwg pe
Sopudopikég Levtelg)

2.7 NpwtdkoAAo ZUveong Znpeiov npog Znpeio (PPP)

To eninedo levéng (oLvdeong) Sedouévwy ou PBplokeTal KATW Ao to eninedo SKTUoU &i-
VoL UTIELBUVO yLa TNV ArtoSOTIKH ETLKOWVWVIA LETAEY TWV YELTOVIKWY KOUPBWV £VOC SIKTUOU.
OL yettovikol kool pmopet va sival péAn evog TomkoU SIKTUou og €va Siktuo TIOANATANC
npocBaong i Svo kool og aneuBeiag olvdeon og £va SIKTUO oNUELD TTPOC ONUELD. APXLKA
TOV TPOTIO EMLKOWVWVIAG 0TI OUVOEDELS oNnUElo TTPOg onpelo KaBOPLlE €va LN TUTIOTIOLNEVO
TIPWTOKOANO xwpic Wolaitepeg Suvatotnteg to SLIP.

To mpwtdkoA o TUvSeong Inuelou mpog Inueio (Point to Point Protocol, PPP) mpwtosuda-
viotnke ota téAn ¢ dekaetiog o ‘80 yia va kaAUPEeL To KeVO TG UTapENg evOg OAOKANPpW-
HEVOU TIPWTOKOAOU oTo eminedo Levéng dedopévwy mou dtacuvdeel to eminedo Siktuou IP
Tou TCP/IP pe to dUOLKO MITESO O€ CEPLAKEG CUVOEDELG UETOEL SUO GUOKEUWV. ZNUEPA TO
PPP elval uio oOAOKANPWUEVN OLKOYEVELO altd TIPWTOKOAAQ Tou cuvexwg e€eAlooovTal Kat
EVOWHATWYOUV SUVOTOTNTEG WOTE VA KAAUTITOUV VEEG OVAYKEG. ZUXVA avadEPETAL TO BACIKO
PPP wg €va MpWTOKOANO KoL Ta EMUTAEOV TIPWTOKOAAQ TIOU EVOWUOTWVEL avadEPOVTOL WG
UTIOTIPWTOKOAAQ Tou PPP.

Ewova 2.7.a: Eykatdotacn oUvdeong e mpwtokoAAo ZUvdeonc Znueiov mpog nueio (PPP)
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To mpwtokoAAo smunédou {evéng Sedopévmwv PPP mtapexel TG Sladikaoileg petadopdg
TIANPOGOPLWY TIAVW OE CUYXPOVLOUEVA KOl OlCUYXPOVLOTO KAVAALO ETLKOLVWVIAG ETLTPE-
movtog nuapdidpopn kot mAnpn apdidpopn enikowwvio petaéd U0 CUCKEUWY, LETA-
dEpovtag o popdr mlatciwv (frames) makéta amo onoloSRMoTe MPWTOKOAAO TOU ETITE-
Sou Siktuou (IP, IPX k.d.) oto duoikd YEoo.

Avvatotnteg Ko mAgovektpata tou PPP. To mpwtokoAlo PPP eival mpwtokoAAo mpooa-
vatoAlopévo oe cuvdeon (Connection Oriented Protocol) SnAadr mapéxel unnpeoieg aglo-
TUOTNG OUVOEDONC MAVW OE HLA EYKATESTNUEVN cUVEeon Hetall SUo dkpwv urtootnpillovtag
mAaolwon Twv TIOKETWY Kal €rUTAéov €va oUVOAo amd eAéyxoug Kot SuVATOTNTES YL
v e€aodalion TN petadopdg tTwv MAnpodopLwV OMWG:

Tnv oAumAe€ia makéTwy arnod StadopeTikd MPWTOKOAAA Tou emuméSou SIKTUOU OF UL
ouvdeon.

Tov é\eyxo odalpdtwyv petadoong péow tou mediou CRC otnv emikedpalido kaOe
TAQLOLOU.

Mapéxel UNXOVIOUO SLAmMPayUATeEVoNG TwWV TIOPOUETPWY TNG oUVEEoNg, OMwG TO
HEYLOTO ETUTPEMOUEVO HEYEDOG MAaLGioU

Mapéxel TEXVIKEG €AEyXou TNV TOLOTNTAG TNG oUVOeonG TPV tnv petadoon Kal
eniPAePng kotd tnv SLapKeLla HeTadoon Twv mAaloiwy.

Yrootnpilel é\eyxo miotomoinong TauToTNTOg UTootnpilovtog mMoAAd SladopeTika
mpwTtdkoAa onwcg (PAP, CHAP K.4.) tpLv TV gykatdotoon tng cuvdeong.

Yrnootnpiletl emutA£ov SuVATOTNTEG OTIWE CUUTILEDT, KPUTITOYPAPNON, KOl EKUETAAAEU-
on moAwv SladopeTikwv cuvdécswv oe GUOIKO emimedo UVAoTOLWVTAG Eval LOEATO
KAVAAL QUENUEVWY ETILOOTEWV.

H Aettoupyla eykatdotaong tng cuvdeong Kot TnG pLetadoong Sedopévwy tou PPP otnpile-
TOL o€ TPla Baotka pépn:

H gvOuldkwon PPP: H mpwtapyikry Souleia tou PPP gival va mapaldpel ta mokETa
amno to eninedo Siktuou Kal va Ta evBuAakwoel o mAaiola (frames), tn povada peta-
dopag tou eninedou Levéng dedopévwy. Ta MAaioLa SNULOUPYOUVTAL EVOWHATWVOVTAG
to Sedopéva pall pe amAég mAnpodopieg EAeyxou tng petadopdg e¢aodalilovtag -
KpO HéyeBog mAaloiou yla TNV peylotomnoinon tng anodoTikoTNTag TG Hetadoong Kal
™™g taxvtnTag enefepyaoiag.

Ewova 2.7.8: Maioto PPP
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e To MpwtokoAAo EAéyxou ZUvdeong (LCP): To mpwtokoAAo LCP givat urtevBuvo yia tnv
EYKOTAOTAON, SLOTHPNON KAl TEPUATIONO TNG oUVOEDONC HETAEU TWV SUO YELTOVIKWY
Slemadwv Twv cuokeuwv. Elval éva eKTETOUEVO TIPWTOKOAAO TIOU ETUTPETEL UEYAAO
aplBud pubuicswv Katl avtaAlayng mopapétpwy mou eacdaiilouv Tov Xpnotomnoi-
non tng cuvdeong e Tov TPOTo mou cuudwvnOnke. EMiong oto MPpwTOKoAAO EAEyxou
urootnpiletal éva ocUvolo amd SladopeTIKA MPWTOKOAAQ TMLOTOMOINONG TAUTOTNTAG
(authentication) mpwv tnv gykatdotaon tng olvdeong. EmutAéov nmpootednkav pe tnv
TAPOS0 TOU XPOVOU OPKETA TPOALPETIKA TPWTOKOAAQ TIOU UTooTNnpilouv cuumieon,
Kpurttoypadnon kot AAAa.

o Ta mpwtokoAAa EAEyxou Awktuou (NCPs): Emeldr) to mpwtdkoAo PPP umootnpilet
v evBuldkwon oto mAaiolo SladopeTikoU TUMOUG TAKETWY TTOU XPNOLLOTOLoUVTAL
oto eninebo Siktvou n Slaxeiplon Toug oTNV eyKATACTACH TNG ouvSeong SladEpel oe
KaBe mepintwon oto emninedo evENG. Metd tov KABOPLOUO TWV YEVIKWY pubuicswv
ouvbdeong arod 1o LCP o éAeyxog petaPipaletal oto NCP mpwTtdkoANO TOU avTLOTOLKEL
OTOV TUTIO TWV TIOKETWY TOU TIPWTOKOAAOU Ttou Xpnoiuornoleital oto emninedo Siktuo
KOl amaLTel eEMUTAEOV €L8IKOTEPEG PUBULOELG yLa TNV EYKOTACTACN TNG oUvdeonc. TETola
TpwWTOkoAAa gival to IPCP yia to IP, NBF yia to IPX kot NetBIOS k.d.

H Aewtoupyla petadoong deSopévwy pe Tn Xpnon tou PPP Slakpivetal oe Tpelg Baotkég da-
OELG:

e 1n ®ddaon - H eykatrdotacn tng ouvdeong: Mpw oL SUO CUOKEUEG apXioouv va
avtaAdoocouv Sedopéva SlampayatelovTal TIG mMapapéTpous cUVEECNG TTOU TIPOKEL-
Tal va eykataotabel. I’ auth tn ¢paon to BAcIkO TPWTOKOANO adoU OAOKANPWOEL TLG
VEVIKEG pubuioelg petaBipalel tnv Stadikaoia EAeyxou puBULCEWV TNG EYKATAOTAONG
ouvbeong oe eMIMAEOV TPWTOKOAA yla KTEAEON TIPOCOeTWVY Sladkaclwy, ONwg Ti-
OTOMOLNOoN TAUTOTNTOG, CUMTiEDh, Kpumttoypadnon Kal eO0IKEG Slepyacieg mou amal-
TOUVTOL ATIO TO CUYKEKPLUEVO TIPWTOKOAAO Tou emutédou Siktuou.

e 2n ®aon — Aswtoupyia oe ouvdeon. ¥’ aut tn $ACN OL CUCKEUECG TtapaAapPa-
VEL TTAKETA Ao To eminedo SikTUOU Ta eVOUAAKWVEL 0 TTAaioLa KAl Ta LETADEPEL OTO
duokd eninedo. H cuokeun mapaAnmtng AapPavel To mAaiolo onou edapudloviag
v avtiotpodn Stadikaoia Tapdyel To apXKO TIOKETO Kal To LETAdEPEL OTO eminedo
SiKtuou.

e 3n Mdaon - Teppatiopdg ovvdeong. Otav oAokAnpwOel n petadopd - [ yla
omnolodnmote AAAo AOyo - KaBe cuOoKeUr €XEL TNV SuvaTtotnTa cUUPWVA LIE TO TIPWTO-
KOAAO eAéyxou ocUvEeoNC va TepUATIOEL TN ouvdean.

EMEKTAOLUOTNTA TOU MPWTOKOAAOU PPP

‘Eva amo ta onUavtikOTePa MAEOVEKTAATA TOU TPWTokOAAou PPP eival n eméktaon twv du-
VaToTTWV Tou. Apxikd Eekivnoe va dtadidetal we Baowkr uéBodog oelplakrg cuVSeanC oTo
eninedo Levéng dedopévwy petafl SVo KOUPwWV Kal Ldlaitepa otnv mpocBacn oto Aladiktuo
pe Dialup ouvééoelg kat Tn xprion modem. Zriuepa n dtadoon Tou PPP €xeL odnynoeL otnv
QVATTUEN VEWV TIPOEKTACEWY TOU TIPWTOKOAAOU PPP Omwg to MpwTtokoAAo PPP emdavw oe
Ethernet (PPPoE) kat tou PPP emavw og ATM (PPPoA) mou xpnoLUomoLlouvTal yLa th cUvoeon
oto Aladiktuo e tn xprion texvoloyiag xDSL.
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Epwtnoelg - Aoknoelg Kepaiaiou

1.

ok wnN

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

Moleg oL Baotkeg Asttoupyiag tou ducikol emumédou Kat Tou emuteSou cuvdeong dedope-
VWV 0To povtélo avadopdg OSI;
Molec oL Baotkég Aettoupyieg Tou emumédou mpdoBacng diktuou tou mpotunou TCP/IP;
TLovopadletal pébodog mpoomélaong (access method) oto péoo petadoong;
Moot eilval oL TpOTOL yLa TV amoduyr TAUTOXPOVNG XPNONG TOU HECOU LETAPOPAC;
MoLoug TPOTIOUG UTINPECLWYV TtapEXeL To umtoeninedo LLC pe Baon to mpotumo IEEE 802.2;
JTNV MEPLMTWON Tou yvwpllate OTLTO KAVAAL ETIKOWVWVLAG, TTou eiyate otn S1dBeon oag,e-
Eaodalilel oAU ULKpO TTOC00TO AaBwv, Tolou eidoug uTtnpeoia yla Tov EAsyxo AoyLkAg
YUvdeonc Ba mpoToloaTE, €AV UMOPOUCATE Va EMIAEEETE KAl YLOTL:

o. Yninpeoia xwpig emPBePaiwon kat xwpic cuvdeaon.

B. Ynnpeoia pe emiBeBaiwon APng xwpig cuvdeon.

y. Yrinpeoia pe ouvéeon.

. Tu evvoolue pe tov O0po «oUykpouan» (collision) otn uéBodo mpodoPacng oto péco

CSMA/CD;
E€nyelote Toug AOyoug, ou BETOUV MEPLOPLOUOUG OTO UNKOG TWV UETASIOOUEVWV TIOKE-
TWV amnod Toug otadpolg epyaociag, kKabwg Kal oTto UNKog Twv KoAwdiwv Tou Xpnotpomnot-
ouvrtal, oto potumno IEEE 802.3.
O XpOVOG EMOVEKTOUTNG TwV oTaBUwWV gpyaciog os Siktuo IEEE 802.3, o mepintwon
oUyKpouong sival :
o. KaBoplopévog.
B. Tuxalog.
Y. PuBuilopevoc.
Ye L dladépet n petadoon Baoikng Lwvng (Baseband) amo tn petadoon eupelag {wvng
(broadband);
MepypaPte mwg eival kataokevaopévo Eva kahwdo F/UTP (FTP).
MepypaPte mwg eival kataokevaopévo éva kahwdio S/FTP (SSTP).
Mooa Ceuyn €xel éva kahwdlo UTP mou xpnotuomnoleital oto Ethernet kat mola eival n
MEYLOTN amOoTaoN TIOU KAAUTITEL U WVA LLE TO TIPOTUTIO; AVADEPETE TA XPWHATA TWV
Levywy;
Moto mAeovékTnua Sivel n Bwpdkion o Eva kaAwdLo;
AvodEpETE TN OElPA TEPUATIOUOU TwV (euywv evog kaAlwdiov UTP oe cuvdetnpa 8p8c
tUTou “RJ-45”. AWOTE TNV AVTLOTOLXLO XPWHATWYV - AKPOSEKTWY CUUPWVA LLE TO TIPOTUTIO
ouppatwong T568A.
Avo OTTTIKEG tveg £xouv Slaotdoelg upnva/eritka@Aung (core/cladding) n A: 50/125um
Kat n B: 9/125um. MNota amod T duo eivat MoAUTponn Kal mola Lovotporn; Mota €xel
XapunAotepn e€acBévnon kot KAAUTTEL LeyaAUTEPEG OTTOCTAOELC;
AvadEpete SUO AVTIKELUEVIKOUG OTOXOUC TNG KWSLKOTOINONE Kol NAEKTPLKNG ONUATOS0-
TNONG O€ ULO ETIKOWVWVIA HECQ OTTO €Va PUCLKO UECO-KOVAAL.
Mepypate tn Soun piag puaotkic StebBuvong MAC Ethernet kat e€nyrjote mola elval n
Aewtovpyia twv Pnoiwv M-bit (1/G) kat X-bit (U/L).
Mo tn StevBuven MAC 88-c9-d0-12-34-56 Bpeite Ti¢ TIHES Twv M-bit (I/G) kat X-bit
(U/L). AkohoUBw¢ avalnTAoTE 0TO ALOSIKTUO TOV KATOLOKEUAOTH TOU UALKOU QUTOU WE
Bdon to OUL.
Metaypate tn dtevBuvon 00-d0-63-56-78-90 £T0L wWOoTe va gival evepyorotnuévo (1)
t0 M-bit (I/G).
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21.

22.

23.

24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

MNoéoa VLAN umootnpilel to nedio VLAN Identifier otnv etikéta Q-tag evog mAatoi-
ou Ethernet;

Molo elval To HEYLOTO UNKOG TNG povadag ekmourng (MTU) kol moLo To UEYLOTO UEye-
Bo¢ mhatoiou mou avayvwpilel to mpdtumo tou Ethernet (IEEE802.3);

Molog eivat o pohog tou mediov tng akolouBiag eAéyyou mAalciou FCS (Frame
Check Sequence);

Tl elvat to Jumbo frame kol o€ moLeg epapOYEG N XPrION TOU EXEL TTAEOVEKTHOTA;

Y& moleg epapHoyEC N xpron Jumbo frame mapoucLalel PLelOVEKTNLA. ALTLOAOYOTE TO.
BAATe e O£lpA MPOTEPALOTNTOC TOUG TIAPAKATW TPOTIOUG AELTOUPYLAG KATA TNV AUTO-
patn Slampaypdteuon.

ZELPA TPOTEPALOTNTALG Tpomnog Asttoupyiag
1 100BASE-TX
2 Full-duplex 10BASE-T
3 1000BASE-T
4 Full-duplex 100BASE-TX
5 Full-duplex1000BASE-T
6 100BASE-T2
7 100BASE-T4

Tuavtutpoowrnevouv ot 6pot MDI, MDI-X kat Tt givat n Asettoupyia “Auto MDI/MDI-X"
Tou avadEpeL OTL UTtooTNPLlEL Evag mpooappoyéag Siktuou Ethernet;
MNepypadte ta Paolkd otolxeia amod to omola amoteAsital éva acUppato Siktuo
pE KU EAEG.
Ti eival ta acUppata torkd Siktua (WLAN);
Tu eivatl éva acUppato onuelo mpocPacnc (Access Point, AP);
Mola emtineda tou povtélou OSI eplypddovtal otny opdda mpotunwy tou IEEE802.11;
Mola eival Ta TTAEOVEKTAMOTA KAl TIOLAL TOL UELOVEKTAUATO TG acUPUATNG Tomoloyi-
ag Swktvou ad hog;
Tu elvat n Swadkaoia ocuoxetiopol (association process) ota acUpparta Oi-
KTua UTIOSOUNG;
Mota eival T TTAEOVEKTHOTA KAL TOLAL T HLELOVEKTHMOTA TNG OUPUATNG TOTIOAOYi-
ag Siktuou Infrastructure;
Molo mioteleTe OTL €lval To BACLKOTEPO TIAEOVEKTNUA TNG TEXVOAoyiog ATM, mou
TNV KAVEL va ival n kupLa texvoloyia oto xwpo twv SIKtuwv KopuoU (backbone);
Ytnv texvoloyia ATM ta Sedopéva xwpilovtal oe:

o. Mhaiowa

B. Nakéta twv 43 bytes

v. Kupéheg (cells)
Jtnv texvoloyia ATM, oav péco puetddoong, Uopel va xpnotpomnotnBei pévo n ot
KA va;
Mooog xpovog xpetdletal ya va petadobel to meplexopevo evog yepdtou CD (640
MB) péoa amo pia cuvdeon ATM twv 622 Mbps;
Ao tLanoteAeital pa kupeAida ATM (cell);
TL elval oL petaywyeic ATM;
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41. Molog eilval o otdxog Tou ATM;

42. AwoTte €va OpLOUO YyLa TN Agttoupyia Tou mpwTtokoAAou PPP.

43, E&nyelote TL onuaivel 6tL to mpwTtokoAAo PPP ivat mpocavatoAlopévo oe oUvVEeon.

44, Avodépete Ta Baolkd CUCTATIKA PEPN TOU Baciletal n Asettoupyia TOU TIPWTOKOA-
Aou PPP.

45. Mepypadte tn Aettoupyia evBuldkwong tou PPP

46. Mola sival n Asttoupyia Tou MPWTOKOANOU EAeyxou oUVEEoNG

47. NMotog elvat o Adyog yLa Tn xpnotuomnoinon twy npwtokoAAwv NCP mipLv Ty eykataotach
pLag cuvdeong

48. Nepypadte tg tPelg dpaoelg Baon Twv omoiwv yivetal n petddoon mMAnpodopLwv oTo
eninedo {ev€ng Sedopévwy puetal U0 CUCKEUWV UE TO TIPWTOKOAAO PPP

49. Tortl elval onpavTKO TAEOVEKTNA N ETEKTOCLLOTNTO TOU PWTOKOAAoU PPP.

Acoknoelg o€ Epyaotnplako MeptBaiiov

1. ZTOV UTIOAOYLOTH TOU €pyaoTNnPLlou Tou ocuvRBwg epyAleoTe, EVTOTIOTE KAl KATAYPAYTE
™ duoikn StevBuvaon tou (MAC). 2tn cuvéxela pe Baon to OUI avalntrote va Bpeite tov
KATOLOKEUAOTH TOU UALKOU TNG KAPTAG SikTUou. (YIOdelén: xpnolomotnote TI¢C EVTOAEC
ipconfig /all 1j ifconfig kata mepintwon)

2. XpNOLUOTIOLWVTAG ToV anapaitnto €omALopd epyaleiwv Kol Ta amapoitnto UALKA Kato-
okevdote éva kaAwdlo Siktvou Ethernet UTP, purkoug 1,81., yla cUv&ecn UTTOAOYLOTH OE
peTaywyéa oUpdwva PE TNV TuTtonoinon T568A.

3. Xpnolpomolwvtag tov anapaitnto €onmAlopd epyaleiwyv Kol ta amapoitnto UALKA Kato-
okevdote £va kaAwdlo Siktuou Ethernet UTP, unkoug 1,8., yla cUVSECH UTIOAOYLOTH UE
UTIOAOYLOTH TO Omolo va unootnpilel Gigabit Ethernet xwpic tn xprion tg duvatotntag
“Auto MDI/MDI-X"

4. Epyalouevol og opddeg, “otrnote” £va pikpo Siktuo Ethernet amoteAoUpevo amod petayw-
VEQ, KoLl TEOOEPLG TOUAGYLOTOV oTaBpouc. Kataypate OAa ta UALKA TTou Ba xpelaoTeite.
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KedpaAawo 30
ENINEAO AIKTYOY-AIAAIKTYQ2H

Elcaywyn

To eninedo SKTUOU Kot To avTioToo Aladiktiou tou poviéhou TCP/IP amoteAei tov ouvde-
TIKO Kpiko 0 omolog emITpEnel ota Torikd Siktua mou xpnotponololy SladopeTIKEG TEXVONO-
yleg Siktvwong va evwBouv og peyaAltepa Siktua - Stadiktua, e amokopUdwUa TO yVwoTod
pag Internet. e autd cupuBallouv n SieuBuvolodotnon kat n Spopoldynon, Suo BACLKEG
AELTOUPYLEG TOU CUYKEKPLUEVOU ETLITESOU YUPW OO TLG OTIOLEG TIEPLOTPEPOVTAL OL SOUEG KOl
T TPWTOKOAAQ TTOU TO adopoUv.

Awsaktikoi ZToxot

Me tnv oAokArjpwon tou 3% kedpalaiou ot padntég Ba mpémel va sivat o Ogon va:

avayvwpilouv to eminedo SIKTUOU WE TO KATWTEPO £TINMESO TOU SLACTPWHLATWHUEVOU
HoVTEAOU SIKTUWONG ToU KaBLotd edikth tn dtacuvdeon SIKTU WV

KOTavooUV OTL TO TIAKETO Tou erutédou Siktuou (IP) mapapével oxeddv autololo otn
Stadpopun mou Slavuel amno tov H/Y-amootoAéa wg tov H/Y-rtapaAAqmn, ue HeTaBOAEC
povo oplopévwy mediwv tou, og avtiBeon pe Ta NAEKTPLKA onuata Kal ta mAaiola
Ethernet ta omota “srupuwvouv” péxpl ta dpLa Tou TomikoU SKTuou

neplypadouv t doun pia StevBuvong IP kat to oxnua dteuBuvolodotnaong tou IPv4.

e avayvwpilouv mote pa StevBbuvon IP gival owaotr, va TNV KAToTdooouv oTnV KAAoN

TIOU aVNKeL, va evtorilouv tn StevBuvon Siktuou oto omolio avrkel kat tn StevBuvon
EKTIOUTIAG

opilouv TtV évvola TNG HAokag Siktuou, TIG atallkég dieuBuvoelg (CIDR) kal va
npoacdlopilouv Sedouévng TNG LAOKAG Ttoleg AAAEC IP avrkouv oto i6lo Siktuo pe pia
OUYKEKPLUEVN N doopévn IP

urtoSiktuwvouv éval Siktuo umoloyilovtog Tn véa HACKA ylo. TOV aplOuo Ttwv
IntolpeVWY UTIOSIKTU WV

neplypadouv tn dopr tou makétou IP (datagram) kat tn Asttoupyia Twv Stadopwv
nedilwv TG emikedaAidog tou (ttl, DF, MF, offset ktA.)

avtiotolyilouv dleuBuvoelg MAC pe TG avaAoyeg IP

mieplypdcdouv 1o poro Twv npwtokoAAwv ARP kat RARP

neplypadouv t Stadikacio evBUAAKwWoNG TakETwV IP evtdg mAatoiwyv Ethernet
evTomi{ouv Kal Vo TPOTOTOLOUV TG pubuiloslg SIKTUOU O £vav UTIOAOYLOTH HE
Aettoupyko 20otnpa Windows rj Unix

€vTOTi{oUuV KOl va. TPoTtomoLoUV Tov mivaka ARP

e meplypdcdouv tnv évvola thg SpopoAdynaong Kat va evtomilouv Kat va puBuilouv tov

Tivaka dpopoAdynong
eAéyxouv 0 Babuod AELTOUPYIKOTNTAC TWV TPLWV TIPWTWV erédwv (OSI) og évav H/Y.

ASOKTIKEG EVOTNTEG

3.1 AleuBuveolobotnon Internet Protocol ékdoon 4 (IPv4).
3.2 To autoduvapo maketo IP (datagram) — Aour TTOKETOU.
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3.3 MpwtokoA\a avelpeong kat anodoong dteuBuvoewv, Address Resolution Protocol
(ARP) kat Dynamic Host Configuration Protocol (DHCP).

3.4 AleuBuvoelg IP kot Ovopatoloyia.

3.5 AteuBuvolodotnon IPv6.

3.6 ApopoAoynon.

3.7 NpwtokoAAa - AAyopBpotl SpopoAdynong.

3.1 AteuBuvorodotnon Internet Protocol €ék6oon 4 (IPv4)

To eninedo Awktvou (Network layer) oto povtélo OSI ) to avtictoyo Aladiktiou tou TCP/IP
riapExeL Tn Aoykn tevBuvolodotnon yio Oha ta Stacuvbedepéva petafl toug diktua. Opo-
vtileLyla tnv eVpeon TG KATAAANANG SLaSpopn G Ko TapAadoan Tou akéTou SeSouévwy oTov
TeEAKO KOUPO, €pyo To omoio Xapaktnpiletal wg dpopoAdynon (routing). Itnv mpoonabela
OUTH TO TIOKETO UTMOPEL va XpelaoTel va dlacmaotel og dtadopa TUAUATA Ta omola Unmopel
va dTaocouv amod AAAeG SLadpopEG Kal Le SladopeTIKr Oelpd, OLWCE To eninmedo Sdiktuou Ba
Ta emavaouvBéoel kal Ba avadépel omotadnmote mpoPAnuata napadoong npoklPouv. To
eninedo Aladiktou oto povieho TCP/IP £xeL wg Baokd mPpwTOkoAAo T0 IpwTOKoAAo Ala-
Sktvovu (Internet Protocol - IP) to omoio mapéxel unnpeoieg amokAELOTIKA Xwpi¢ cuvdeaon.
o To OKOTO AUTO Xpnoluorolel avtoduvapa ntaketa IP ta onola ovopalovtat datagram (=
data + telegram).

310 eninedo AwadiktUou, ekTOC amod 1o Baokd MpwtokoAlo Atadiktiou IP, Asttoupyel To
TPWTOKOAAO pnvupdatwy eAéyxou Awadiktoou (Internet Control Message Protocol - ICMP)
KoL To TPWTOKOAAO SLaxeiplong opadwv Atadiktuou (Internet Group Management Protocol
- IGMP). Ta mpwtokoAAa ICMP kat IGMP cuvnBwg 6& XpnoLUOmoLoUVTaL Ot TOUG XPrOTES Kol
TG ebOpUOYEC TOUC AANG Ao SLKTUAKEG CUOGKEUEG KAl AOYLOULKO CUCTNUATWV.

To ICMP xpnolUOTOLELTOL KUPLWG yla TNV avadopd oPaApATwV HETAO00N EpWTNHATWY
Kat avopetadoaon (relaying) SlayvwoTikwy pLnvupdtwy. E€aipeon amoteAoUV oL EVTOAEG
ping kaw traceroute.

To IGMP xpnotuomoleital ylo tnv opadomnoinon UMoAOYLOTWY KoL QITOCTOAN HNVUUATWY
TOUTOXPOVA 0€ OAOUG TOUG UTIOAOYLOTEG TNG Oadag (streaming). e évav uMOAOYLOTH UE
TCP/IP n uhomoinon kat urtootipEn Tou ICMP givat uTtoxpewTikN eVw Tou IGMP Tipoatpe-
TKN.

To makeTo IP elvatl autd To omnoio ¢ptavel oxeddv autoUGOLO Ao TOV UTIOAOYLOTH TOU QmOoTO-
Aéa oTov UTIoAOYLOTH ToU TapaAnTTN. OL EVOLAUECOL KOBOL LOVO UIKPEG EMEUPBATELG KAVOUV
o€ opLopEvVa edia TNG emkedaAldag TOU yLla SLAXELPLOTIKOUC AOYOUC. 2 OAA Ta EVOLAUEDQ
Siktua evBulakwvetal/armoBulakwvetal o Stddopa mAaiolo 20U EMMESOU TA OTOLA OPWE
LoxUoUV HOVO OTa OpLOL TWV EVSLAUECTWY GUGLKWVY TOTILKWV SIKTUWV KABe popda.

Y710 Aiktuo 1, to makéto IP Stakiveital evOUAAKWUEVO OTO (610 TTALOLO OKOUN KL av KvnBel og
Sladopetikd TuApaTa (segments) tou Slou Siktuou. Itov Spopoloyntr), AMoBUAAKWVETAL
oo to mAaiolo Tou Awktuou 1, eAéyxetal n StelBuvon MPoopLopoU Kot tpowbeital oto Aiktuo
2 evOUAQKWVOVTAC TO O€ éva VEo TAOLCLO Tou AKTUou 2. To TAKETO IP péxpL TOV UTTOAOYLOTH
T(POOPLOUOU TaPEELVE TO 1610 evw otn Stadpopr evBulakwbnke os Stadopetika mAaiota.

'OAn n evélapeon vmodoun amnod ypappeg petadoong (amokahovvtat kat eVEELS, KUKAWUO-
TA | KAVOALQ) KOL CUCKEUECG LETOYWYNC-OPOLOAOYNTEC XOPOKTNPIL(ETOL EMIKOWWVLAKO UTIO-
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Siktuo Kkal emutpénel oe SUo OKPO{OUG UTTOAOYLOTEG val ETMLKOWWVHAOOUV UETafl TOUG. It
Siktua texvoloyiag TCP/IP, To €MIKOWWVIAKO UTIOSIKTUO £XEL AELTOUPYLKOTNTA HEXPL KOl TO
emninedo dladiktvou (30 eminedo OSI). Avo N meploodtepa avedptnta Siktua Stacuvdede-
péva HETaED TOUC WOTE va AsltoupyolV wg éva peyalo Siktuo ouvBétouv éva Atadiktuo
(internet - pe to i ukpd/melod).

Ewova 3.1.0: Alktua kat Atadiktuo

Y& éva 8IKTUO UTTIOAOYLOTWY, YLa VA UImopEael N mAnpodopia va GpTtaoel oTov UTIOAOYLOTH TIPO-
OpLOHOU UE TN Hopdr makétwy Sedopévwy, Ba Tpénel oL utoAoyLoTég va npoodlopilovral
HE HOVASLKO TPOTO e KATIOLO oXNa SleuBuvolodoTnong, OMwE oL KATOLKIEG Og pia TTOAN
evtomnilovral amo Tov aplOud, TNV 0860 Kol ToV TAXUSPOULIKO KWELKA.

3TN ouvexela avadePOUAOTE OTO LOVTEAO KAl OTNV OLKOYEVELX 1) OTOLBO MPWTOKOAAWY TOU
TCP/IP.

3.1.1 AtieuBuvoseig IPv4

To MpwTOKoAAO IP opllel OTL OL UTTOAOYLOTEG TTOU CUMUETEXOUV 0€ €va SIKTUO, XpNOLLOTIOLW-
VTOG TO OUYKEKPLLEVO TIPWTOKOANO (TnVv €kdoon 4 - IPv4), avayvwpilovtal pe Lovadiko TpOTo
amod vav 32urito Suadiko aplbuo, tnv dtevBuvon IP (IP Address).

‘Evag tetolog aptbuog eivat .x. o 11000000 10101000 00000001 00010010
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TNV TIPAYUOTIKOTNTA €VOIG UTTOAOYLOTIG MIMOPEL Vo £XEL TEPLOCOTEPEG SLEUOUVOELG,
pia StadopeTikn yia kabe dtadopetikd Siktuo oto omoio sival cuvoedepévog. Onwg pia
YWVLaKN olkia n omola €xel mpocodn og Suo SPOUOUG TTOU SLOCTAUPWVOVTAL, UTOPEL val
npocdloplotel pe SladopeTikég dleuBUVOELG avaloya e To SpOLO amd ToV Omolo Tipo-
oeyyiletal.

AwevBuvon IP £xeL kaBe diktuakn Siemadn (Network Interface) evdg unoAoyioty. Etol
£VaG UTTOAOYLOTNG e Suo KapTeg Siktuou Ethernet (Siktuakég SLacUVOEDELG) pmopEl va
£xeL duo SleuBuvoeLG.

AlevBuvon Tou mpoodlopilel pa Siktuakn Stacuvdeon (€vav UTOAOYLOTH) XOPOKTNPL-
letal anokAELOTIKAG SLavopng (unicast)

Tponog ypadng pa Sievbuvong IPv4

Emeldn évag aplOuog, oe popdr omwg Sivetal otnv mponyoUuevn mopaypado, &i-
val SUGKOAOUVNUOVEUTOG EXEL ETILKPATIOEL VAL avaypadeTal wg €€AC:

Ta Yndia tou,

® opadomnolouvtal o TECOEPA TUAATA Tou eVvog byte Kot
e avaypddovtal Ta avTioTola SEKASLKA Toug Looduvaypa,
o SlaxwpLl{opeva amo to SUTAava Toug e TeAELEG.

‘Etol o mponyoUuevog aplBuog 11000000 10101000 00000001 00010010 ypadetal
w¢ 192.168.1.18 O cuyKeKpLUEVOG TPOTIOG Ypadrg avadEpeTal wg SEKASIKN onuELoypa-
dia pe teleieg (four-part dotted decimal notation)

JUUGWVA E AUTOV TOV TPOTIO Ypadn ¢ tia StevBuvon IP yia va gival owoth Oa mpémnet:

e vo anoteAeital and TEoogpig SEKASLKOUG aplOpoUC SLaWPLOUEVOUG LLE TEAELEG
® kABe aplOudc va sivat petaf tou undevog 0 Kat tou 255 (ool aUTEG eival oL TLHEG
TIou prtopet va dpet £vog oktopridloc Suadkoc apldudc — byte, anod 0 éwg 25-1)

MNapadeiypata Sieubuvoewvy IP:

ﬁ] A/A | AIEYOYN:IH 2Q3TH / NAGOZ FATI;
1 192.168.1.12 2Q3TH
2 10.0.0.12.3 NAOOZ ‘Exel meplocotepa amd TEooEPA TUAUATA
3 172.16.257.3 NAGOZ ‘Eva tunpa (257) elvot £€w amd ta opta 0 €wg 255
4 10.146.0.1 2QTH
5 | 194.219.227.3 ?
6 127.270.0.1 ?
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Metatpornn Suadikol aplOpol oe Sskadiko (8 bit)

H aéio tou Yneiou eival ion ue tn Baon tou cuotiuatog apiSunonc (2 yia to du-
adLko v wuevn o duvaun pe ekd€tn tn Jeon tou Yneiou (n apiBunon éekwva amd ta
beéia ko TNV Tn 0, mpog ta aptotepd). Etot yia to 50 Ynpio b N afio sival 2° = 32.

Atila Yndiou : 128 64 32 16 8 4 2 1
Wndio : 1 0 1 0 1 0 0 0
©éon Yndiov: | b, b, b, b, b, b, b, b,

ABpoilovtag Tic aleg Twv acowy, Exoupe 128+32+8 = 168.
Anhar (10101000),= (168)

AN\ apadeiypora:

(1100 0000), = 128+64 = (192)

(1001 0010), = 128+16+2 = (146),,

Mivakag 3.1.1.0: Metatpon Suadikou aplBuol os SekadLko (8bit)

Metatponn dekadikol aplOpol os Suadiko (8 bit)
Eotw 0 apBpog (205),

1. EAéyxw eav and to 207 adatpeitat n peyalvtepn aia Pndiou mou sival to 128
Edooov adaipeital, ektedw thv adaipeon 207-128 =77 kaw onpewwvw 1 otn 6¢on b,

2. EAéyxw €av amo 1o 77 adaipeitat n emopevn peyautepn afia Pndiouv mou sival to 64
Epooov adarpeitar, extedw tnv adaipeon 77-64 =13 kat onpewwvw 1 otn Beon b

3. EAéyxw gav amo 1o 13 adatpeitat n emopevn peyadiutepn aia Pndiou mou sival to 32
Edooov dev adaipeital, onpeiwvw 0 otn Béon b,

4, EAéyxw eav amo to 13 adatpeital n emodpevn peyaAitepn atio Pndiov mou eivat to 16
Edooov dev adatpeitat, onpewwvw 0 otn Béon b,

5. EAéyxw gav amno 1o 13 adatpeitat n emopevn peyavtepn afla Yndiou mou sivat to 8
Ebooov adarpeital, ektehw tnv adaipeon 13-8 =5 kau onpewwvw 1 otn Béon b,

6. EA&yxw eav amo 1o 5 adoatpeltal n emopevn peyalutepn agia Yndiouv mou eival to 4
Edooov adarpeital, ektehw thv adaipeon 5-4 =1 kat onuewwvw 1 otn Béon b,

7. EAéyxw gav amo 1o 1 adatpeital n emopevn peyaltepn atla Yndiouv mou eivat to 2
Eddoov bev adaipeitat, onpewwvw 0 otn Beon b,

8. EA&yxw gav amo 1o 1 adoatpeltal n emopevn peyalltepn atio Yndiov mou ivatto 1
Edooov adarpeital, ektehw thv adaipeon 1-1 =0 kat onuewvw 1 otn Béon b,

A¢la yndlov: | 128 64 32 16 8 4 2 1
Wnoio:| 1 1 0 0 1 1 0 1
Oéon Yndiou: | b, b, b, b, b, b, b, b,

An)adn (207),, = 128+64+8+4+1 = (11001101),

Mivakag 3.1.1.8: Metatporn dekadikol aptBpol os Suadiko (8 bit)
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XpRoLeG uTtodeifeLg yia Tig petatponég BIN <> DEC (8bit)

‘Otav £xoupe oo SELA TPOC TA APLOTEPA CUVEXOULEVOUG AOOUG, O apLOLIOC
LooUTaL HE TNV ala TOU EMOEVOU TIPOG TA APLOTEPA (Tou TeAeuTaiov doou) Yin-
dlou pelov éva.

Afla Pndilov: | 128 | 64 32 16 8 4 2 1
Wndio:| 0 0 0 1 1 1 1 1
O¢on Yndiov: | b, b, b, b, b, b, b, b,

Anadn (00011111), = 32-1 = (31),, ki 6nwg emBeParwvetal (00011111), = 16+8+4+2+1 =
(31),,

‘Otav £XOUE TIEPLOCOTEPOUG AOOUG QIO UNSEVIKA cUUDEPEL v 0BpOolooUE TIG atleg
TwV BEcEWV TWV UNSEVIKWY (TWV AowV TIoU Aelmouv) Kal va Tty adaLpEcoU LE amo To
255 (tnv a&ia Tou aplBuou otav €xel Kat Ta okTw Yndia dooug)

Aflo Yndlou: | 128 | 64 32 16 8 4 2 1
Wnoio : 1 1 0 1 0 1 1 1
Oéon Yndiov: | b, b, b, b, b, b, b, b,

AnAadn (11010111), = 255-(32+8) = 255-40 = (215),, kL 61w emPeBatwvetal
(11010111) = 128+64+16+4+2+1 = (215), _

Mivakag 3.1.1.y: Xpnoueg unodeifelg yia tig petatpomnég BIN < DEC (8bit)

3.1.2 KAdoelg (tagerg) Siktiwv - SteuBivoswv

KaBe &tevBuvon IP amoteAeital and duo TuApata. To MPWTo TUAKA VAL avayVWPLOTIKO TOU
Siktuou (Network ID) ) mpdBepa (prefix) oto omoio avikel 0 UTIOAOYLOTHG KoL TO SEUTEPO TO
QVayVWPLOTLKO Tou uttohoytotr (Host ID) 1 eniBepa (suffix) puéoa oto ouykekplpévo Siktuo.
To avayvwpLoTIKO Tou SkTUoU givat oav thv 0806 otny omoia BplokeTal pLa okia evw To ava-
YVWPLOTLKO TOU UTIOAOYLOTH oav Tov aplBud i tng odou mou Bpioketal n otkia.

MNa mapadetypa otn Stevbuvon 192.168.1.12, oL Tpelg MpwToL aplBpol 192.168.1 npoadlopi-
Touv 1o 6iktuo 192.168.1.0 Kal o teheutaiog (12) tov umtoAoyloty No 12 Tou CUYKEKPLUEVOU
Sctuou.

192. 168. 1. 12

n n n H
Aiktuo YroAoyiotrig

(network) (Host)

Ta duo auta tuRuota Stadopomolovvtal avaioya pe To péyebog tou Siktuou. To CUYKe-
KpLpévo S6iktuo, ehpOCOV TO aVayVWPLOTLKO TOU UTIOAOYLOTH €XEL eUPOC 8bit, pumopel va €xet
péxpL 2% = 256 umohoyloTtég (0-255, KL av e€atpéooupe Ti¢ Tiég O kat 255 oL omoleg €xouv
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€18k onuactia - n tiun 0 mpoadiopilel tn dteuduvon tou SikTUoU Kal n Tun 255 t StevBuvon
EKTTOUTTAG - , ATOUEVOUV UOVO OL TIUEG 1 €wg 254, SnA. 254 UTTOAOYLOTEC).

Eav 6€houpe Tto SikTUO Va £XEL IEPLOCOTEPOUG Ao 254 uTtoAoyLloTéG Ba mpémel va SlateBel
akopa pa oktada (byte) yia to avayvwploTiko tou untohoyloth. Tote to Siktuo Ba unopsi va
€xel uéxpt 2" = 65536 UTIONOYLOTEC (OTNV PAYUATIKOTNTA 65536-2 = 65534, n mpwtn Kat
n teAevtaia TN, OMWG KAl OTNV TTIPONYOULUEV TEPINTWON, Exouv ELSIKN onuaoia n onoio
Yo avaAvPei mapakdatw). Mo akopa peyautepa Siktua (meplocotepoug anod 65534 unolo-
YLOTEG) Ba mpémel va SlateBel akopo pia oktada, cUVOALKA 24 bit yla To avayvwPLOTIKO TOU
UTtoAOYLOTH. AG oNUELWBOEL OTL avAAoyd LELWVETAL TO (KOG TOU AVOYVWPLOTIKOU TOU SLKTUOU
WOTE OUVOALKA pall e TO avayVWwPLOTIKO Tou UTtoAoyLoTr va eival 32 bit.

Me Tov TpOTo aUTO opilovtal ol KAAOELG-TALELG TwV SIKTUWV WOTE Vo UTtapyouv Sdiktua dla-
bOpwv peyeBwv avaloya e TLG avAyKeg Tou eEUMNPETOUV. Agite To avaAoyo peydAwv odwv
N AswdOpwWV ou £XouV TTOAAA KTHPLA-OLKIES KAL LIKPOTEPWVY 08WV LE AlyOTEPOL KTHPLA- OLKIEC.
‘EtoL opilovtal Tpelg Tagelg SIKTUWV avaloya e To HEyeBog Toug oL omoieg cuvoilovtal otov
mapakatw mivoka 3.1.2.a:

Mivakag 3.1.2.a: KAdoelg/tatelg Steubuvoswv IPva

Mpoodloplopog tagng (kAdong) diktvou pe Soouévn StevBuvon IP. BAEémovtog pa StelBuvon
IP, n ta&n tou Siktuou oTo omolo avrkel, mtpokabopiletal anod tnv npwtn oktada (byte) tng kat
eLdIkOTEPQ amo TN Suadikn TS Lopdn (2n otHAn Tou ponyoupevou Mivaka), wg e€NG:
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Mivakag 3.1.2.B: Npoodloplopdg kAaong/taéng SteuBuvoswv

Ao TIC TOopamAvVW TALELG, HOvo ol A, B kot C XpnoLlomolouvtol yla ThV Oono-
8oon 61evBUVCoEWV 0€ UMOAOYLOTEG SLKTUWV yLa Kavovikr xpron. Ot D kal E €xouv eL8IKES

XPNOELG.
Mapadeiypata Sieubuvoewv IP kot avtioToiywv Tafewv SIKTUWV 0TA OTtola AVAKOUV:

AwebOuvon IP Tagn Moati;

192.168.1.12 C 10 192 avrkel oto Sidotnua 192 .. 223
10.146.0.1 A 1o 10 avnketl oto Staotnua 0 .. 127

172.16.32.253 B 10 172 avnkel oto Stdotnua 128 .. 191
127.0.0.1 A 10 127 avrkel oto didotnua 0 .. 127

194.219.227.1 C 10 194 avrkel oto idotnua 192 .. 223

Inueiwon: To KPLTPLO yLa TOV TPOOSLOPLOMO TG TAENS SIKTUOU OTNV OTola aVrKEL
pta 8tevBuven IP glval n popdn tng mpwtng oktadag tng StelBuvong ato Suadikod TG
Looduvapo. Na Adyoug gukoAiag xpnotomoloUpe to dekadikd Looduvapo, 1-127,
128-191,192-223, 224- 239, 240-247

1@' MpoonaBdnote va e€nyrnoete ylati o aplBuog Twv mbavwy SIKTUWV Kol UTIOAOYLOTWY

yla kaBe tagn sival autog mou daivetal otov avtiotolyo mivaka. (Ymodeién: AaBete
unoyin tov aptduo twv Stadéouwy bit)
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Awaxeipion ko antodoon SteuBivoswv IP

OL 8leuBuvoelg IP gival povadikég otov KOoUO Kal Slaxelpilovtat amnd Kevtplko dpopéa Slaxei-
ptong, (IANA/ICANN) o omolog petaBLBalel appodlotnteg Slaxeiplong o mepLdepeLaKoU Ka-
taxwpntég (RIR — Regional Internet Registry) kat péow autwv o tomkoug (LIR — Local Internet
Registry) | eBvikoUg kataxwpnteg (NIR — National Internet Registry). MNa tnv Eupwnn, Méon
Avartoln kat Kevtpikn Aola mepldepelakog kataxwpntng Internet eivat to RIPE NCC (Réseaux
IP Européens Network Coordination Center).

Ot teAkol amAoi 1 Kol ETaLPLKOL XPROTEG AreuBUVOVTOL OTOV TAPOXO UTINPECLWY ALadikTUoU
(Internet Service Provider, ISP) o omoiog Toug mapéxetl mpocBacn oto Aladiktuo pall Pe TIg
analtoupeveg dleuBuvoelg IP, SladopeTikég KABe dpopd (SuVALKEG) N TIC BLeg TtavTa (oTaTL-
KEG) Kol KOTAL KavovaL elvall Kall TOTILKOG KOTaXWPNTAG.

16wwTikég SleuBuvoeig IP

Mo tnv vAomoinon WIWTIKWY SIKTUWVY, OL UTIOAOYLOTEG TwV oToiwv Sgv €xouv Gueon mpPo-
oBaon oto Aladiktuo, dev eival avaykn o SLOXELPLOTHG TTOU UAOTIOLEL TO SiKTUO va I{NTroEL
enionueg dteuBUvVoeLg IP amd KAToLoV TAPOX0 OTwG avadEpBnKe mapanavw. Mo To oKomo
oUTO €xouv TipoPAedOel meploxEg SleuBUVOoEWV Kol TwV TPLWV TAEEWV oL OTtoleg UmopoLv va
XpnolpomnotnBolv avBaipeta Kal Xwpig KAVEVO CUVTOVIOMO LE KATIOL ATTO TIG OpXEG SLae(l-
plong SteuBbuvoewv IP.

Autécg meplypadovrtat oto £yypado RFC1918° - Address Allocation for Private Internets kat
elvat oL g€nc:

Tégn Ano Ewg Moperj CIDR?
A 10.0.0.0 10.255.255.255 10.0.0.0/8
B 172.16.0.0 172.31.255.255 172.16.0.0/12
C 192.168.0.0 | 192.168.255.255 | 192.168.0.0/16

Mivakag 3.1.2.y: I6lwTikég StevuBuvoelg IPv4

JUVETWG, yla TRV UAOToINoN €VA¢ BLWTKOU Siktuou IP, emAéyovtal SteuBuvosigc MONON
OLTLO TOV PONYOUHEVO TTiVOKAL KOl avAAoya LLE To HEyeBog Tou SiktUou. O SteuBUVOELG QUTEG
AEN Spopoloyolvtal amod toug dSpopohoyntég oto Aladiktuo.

3.1.3 ZnatdaAn SieuBuvoswyv IP

‘EOTW OTL £VaG 0pYaVIOUOG €XEL 55 UTTOAOYLOTEG Kol BEAeL va Toug cuvdeael oe SikTuo Xpnot-
porowwvtag to TCP/IP. Ma tn SteuBuvaolodotnor Toug, Tou mapaxwpeital éva diktuo tééng C,
TU.X. T0 194.219.227.0 T0 omolo pmopet va €xeL HéXPL Ko 254 uTtoAoyLoTEG. OTw G gival puoLko,

> RFC (Request For Comments) sivat éyypada tou IETF (Internet Engineering Task Force) mou mept-
ypadouv (cuvnBwg npoteivouv) ueBd8oug, cuUTEPLPOPES, AMOTEAECATA EPEVVAG I KALVOTOMIEG UE
edapuoyn oto Aladiktuo katl ota Stacuvdedepéva e aUTO cuotnuata. Ta MepLocotepa ULOBETOL-
VTOL WG T(POTUTIA KOLL TUTIOTIOLR OELG TOU SLaSIKTUOU.

* Mo Tn popdr auth yivetal Adyog He TNV eloaywyr TS évvolag thg Mdokag (uro-)Siktiwong.
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XPNOLLOTIOLWVTAG TNV TeEpLoxn amo 194.219.227.1 — 194.219.227.55 yLa TOUG UTIOAOYLOTEG
TOU, OL UTtOAOLIEG SLEVOUVOELG MAPOUEVOUV SECEUMEVEG KOl LVEKUETAAAEUTEG.

‘Eotw Ot 0 (610G 0pyaviopog €xeL 250 Tepimmou UTIOAOYLOTEG Kol EKLETOAAEVETAL OAO TO EUPOG
Twv SleuBuvoewv mou Tou amodidetal. Adyw Slelpuvong Twv SPACTNPLOTATWY TOU, O
OPYQAVIOUOG EXEL AVAYKN ETUITAEOV UTIOAOYLOTWV TL.X. oUVOALKA 300. Tote OpwG Ba pEmeL va
Tou amodoBel SlevBuvon SikTUOU TAENG B e CUVETELD VAL SECLEUTOUV KOLL VAL TTOLPOLULEIVOUV
OVEKUETAAAEUTEG MAVW arod 65000 SieuOuvoeLG.

To yeyovog autd odnyel ypriyopa otnv e€aviAnon Twv Slabeotpwy Sleubuvoewv IP (sldika
Tagng B)

Mépa amnod t onatdAn kot e§avtAnon twv Sltabfoiuwv StleubUvoswy, o TPOMOC AUTOC EU-
davilel koL SUCKEPELEG 0T SPOLOAGYNON TWV TIAKETWV SES0MEVWY Kat T Slaxeiplon Twv
TUWVAKwV 8popoAdynong. MNa va Eemepaotolv TETolou idouc mpoPARUATa, YIVETAL CUCTNHA-
TIKN Kal e€elSIKEUEVN XpoN TNG Laokag Siktuou. Kabe StevBuvon IP cuvodeleTal amnod tnv
pHaoka SIKTUOU, KOTAPYWVTOC TIC TAelg SleubBUvVoewV Kol KaBLEPWVOVTAC TOV ATAELKO TPOTIO
Spopoioynong (CIDR) [RFC1519, RFC4632].

3.1.4 Mdoka Siktuou

H paoka Siktvou eivat évag Suadkog aptBuog 32 Yndiwv, o onoiog cuvodevet pia Si-
€VBuvon IP kat dteukpvilel mold Yndia tng dtevlBuUVONE AVHKOUVY OTO AVOYVWPLOTLKO TOU
Siktvou (Net ID - prefix) kot TTOLA 0TO AVAYVWPLOTIKO Tou umoAoyloth (Host ID - suffix)
LECO OTO CUYKEKPLUEVO SiKTUO.

H paoka €xel acoug (1) ot B€oelg mou ta avtiotowa Pnoia tng StetBuvong avrikouv oto
avayvwpLoTtikd tou Siktuou kat pndevika (0) otig B£oelg ou ta avtiotoya Yndia tng Stev-
Buvong avAKoUV OTO OVOYVWPLOTIKO TOU UTIOAOYLOTH).

(Sekadikn popen) 192. 168. 1. 18

AevBuvon IP: | 1100 0000 1010 1000 0000 0001 0001 0010

Mdoxka: | 11111111 11111111 11111111 0000 0000

(6ekadikn popen) 255. 255. 255. 0

Napadeypa evyoug AlebBuvong IP - Mdaokag iktuou

e OLdool (1) Bpilokovtal oTo apLOTEPO UEPOG,

e Ta undevika (0) oto 6€€16 Kka

® Sev pmopel vo PmAEkovTal HeTafU Toug Aol Kat Undevikd. Anladn &g pumopel évag aoog
VaL £XEL OTOL OPLOTEPA TOU UNSEVIKO OUTE €va UNSeviko ota Se€Ld Tou évav doo”.

H rpaén tou AoyikoU KAI (AND), bndio mpog Pnodio (bitwise), petad tng dtevBuvong IP kot

NG paokag Siktuou Sivel tn StevBuvon tou SIKTUOU OTO OTIOLO AVIKEL O UTIOAOYLOTNG UE TN

ouykekpLuévn StevBuvon IP.

* RFC1812 Requirements for IP Version 4 Routers, p22.
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AwebBuvon IP: | 1100 0000 | 1010 1000 | 0000 0001 | 0001 0010 | 192.168.1.18 | Aoywo
AND

Maoka: | 11111111 | 11111111 | 1111 1111 | 0000 0000 | 255.255.255. 0

AevOuvon Amoté-
Awtoou: | 1100 0000 | 1010 1000 | 0000 0001 | 0000 0000 | 192.168.1.0 Aeopa

Mivakag 3.1.4.a: (AlevBuvon IP) AND (Maoka Siktvou) = AlebBuvon Alktiou

MNpokaBopLopéveg LAOKEG SIKTUWV Tagncg A, B, C

Me Bdon tov oplopo Kat tTnv meplypadn TG LAokag SIKTUOU, oL TPOKAOOPLOUEVEG LAOKEG
yla TG TPELS TAagels (KAGoeLg) Siktuwyv pe Baon ta tunpata (Net ID kat Host ID) Tou Mivaka
3.1.2.B, eivat autég mou cuvoilovtal otov Mivaka 3.1.4.3.

AskaSkO Maoka
Sekadikn pe popdn Napatnproelg
TAZH | 1n oktada Ano £WG teleieg CIDR
A OXXX XXXX 0 127 255.0.0.0 /8 x:0n1
B 10XX XXXX 128 191 255.255.0.0 /16
C 110x xxxx 192 223 255.255.255.0 /24

Mivakag 3.1.4.B: MpokaBoplopéveg Laokes SIKTUwV tatewv A, B, C

EVaANQKTLIKOG TPpOTIOG Ypadng piag paokag eivat n popdn CIDR. Meta tn StevBbuvon IP ako-
AouBel mAdyla kaBetog Kal £vag aplOuodg o omoiog SnAWVEL TOUG ACOUC TNG UAOKAG A
oA WG ta Pndia tng StevBuvong o mpoadlopilouv To avayvwpLoTiko diktuou (prefix), m.x.

192.168.1.12 / 24

3.1.5 El8kég SieuBuvoelg

AwevBuvon Awktuou: Mpoobdlopilel to diktuo oto omoio avikel pa StevBuvon. Ma pia de-
Sdopévn SlevBuvon IP, n dtevBuveon diktuou eivat o aplBPog o omoiog eival dlog pe tn &i-
g€UBuvon oTo TUAMA TIOU QVIUTPOCWTEVEL TO QVAYVWPLOTIKO SLKTUOU €VW GTO TURAMO TIOU
npoodLopileL Tov urtoAoyLoth £XeL UNSeVIKA (010 SuadLko Tou LoodUvapo) MpoKeLtal yla To
arnotéAeopa tou AoytkoU AND petafl tng StevBuvong IP kat Tng pdokag Siktuou.

Mo tnv tevBuvon IP 192.168.1.18 pe pdoka 255.255.255.0 r) 192.168.1.18/24, n S1evBuvon
Siktvou eival 192.168.1.0 [=(192.168.1.18) AND (255.255.255.0) BAérne Mivaka 3.1.4.a)

AwevBuvon Eknopnig (Broadcast ) Beast): Agpopd og GAOUG TOUC UTIOAOYLOTEG TIOU OVHKOUV
oto 1610 biktuo. Makéto pe StevtBuvon mpooplapol Tn StelBUVEON eKMOUMAC AapBAVETAL Ao
OAOUC TOUG UTIOAOYLOTEC TIOU avhKouv oTo i6lo Siktuo ) umobdiktuo, Omwe auto mpoodio-
pietot amnd tnv avtiotoln paoka. Na pa dedopévn dteBuvon IP, n dtevBuvon ekMOUTAC
elval o apBuoG o omolog eivatl idlog pe tn dtelBuvon OTO TUAKUA TIOU AVIUTPOCOWIEVEL TO
QVOYVWPLOTIKO SIKTUOU EVW GTO TUHMA TIOU IPOodLopilel TOV UTtOAoyLoTr £XEL ACOUG (0TO
Suadiko tou Loduvaypo).

Mo tnv 8tevBuvon IP 192.168.1.18 ue pdoka 255.255.255.0 r; 192.168.1.18/24, n 5ievbuvon
EKTIOUTING €lvat 192.168.1.255
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AeOuvon NoAudiavoprg (Multicast): AteuBUvoeilg kKAdong D ot omoieg mpoadiopilouv pia
opada umoloylotwv/KOuBwv. MNa mapddeypa otn StevBuvon 224.0.0.2 “akolve” 6Aot oL
SpopoAoynTEG TOu UTIOSIKTUOU. H UAoTolnon Twv TEXVIKWY TTOAUSLOVOUNG TEPLypAdETaL
oto RFC1112 kat otnv wotooeAida http://www.iana.org/assignments/multicast- addresses/
multicast-addresses.xhtml tou IANA undapyet n enionun Alota SteuBUvoswv MOAUSLAVOUAG
o€ avtloTolyia pe T Xprion Toug.

AwevOuvon enavatpododotnong (Loopback), 127.0.0.0/8 kat cuviOwg 127.0.0.1/32
Avadépetal oTov (610 ToV Tomkd uTtoAoyLoTr]. Evag UTTOAOYLOTIG, OKOUN KL av §EV EXEL KAULA
Siktuakn SlocUvdeon oTéAvovTag MAKETA e TPoopLlopo (destination) tn StevBuvon 127.0.0.1
(A kat omotadnmote aAAn StevBuvon tou Siktvou 127.0.0.0/8) autd Siekmepatlwvovtal miow
(emavatpododotouvtal) otov 510 Tou ToV QUTO.

0.0.0.0/8 (Limited source): uvavtdtal povov we StevBuvon npoéAevong (source) kat SnAw-
VEL TIAKETA OO UTIOAOYLOTEG TOU “i6lou” Tou SIKTUOU OTO OO0 OVAKEL KOL O GUYKEKPLUEVOG
urtohoytotig evw 0.0.0.0/32 SnAwvel makéto tou “iSlou” tou uTtoAoyLoTH.

169.254.0.0/16 (Link local): YtoAoyLotég mou eivatl puBpLopEVOL va TAlPVOUV AUTOUOTEG SL-
KTUOKEG puBpioslg amo Stakopot DHCP, dtav sv AddBouv anodkplon, eite emeldn dev umap-
XEL TETOLOG SLAKOWULOTAC ElTE EMELSN UTAPYXEL KATIOLO AAAO TIPOBANUA, TaipvouV o tuxaio
StevBuvon amo autnv v neployn. MNa tig SleuBuvoelg autég yivetal avadopda oto RFC3927.

AM\eg Eldkég AteuBivoeLg IP rieplypadovtal oto RFC3330 Special-Use IPv4 Addresses.

AweOuvon IP urtohoyioth (Host) Napdadeypa
QnOKAELOTIKAG Stavoprg | poobiopilet évav (1) 192.168.1.3
(unicast) UTtOAOYLOTH - host (Lot O umoloylotrig 192.168.1.3
Slaolvdeon)
TIOAUSLAVOG npoodilopilet opdda (group) | 224.0.0.2
(multicast) UTTOAOYLOTWV O Spopoloyntég Tou

Sktvou (kAaon D)

EKTIOMTTAG ] 0KPOAONG NPooSLopilel GAOUG TOUC 192.168.1.255
(broadcast) uTtoAOYLOTEG £V Siktiou 1 | OAoL oL uTtoAoyLoTEG Tou
uTtoSLkTUoU Siktvou 192.168.1.0/24

Mivakag 3.1.5.0: TOmot SteuBVvoswv IPv4

3.1.6 Yrniodiktuwon

MoAAEG OpEG TPOKUTITEL N avaykn €va SIKTUO VOl XWPLOTEL OE TMEPLOCOTEPA, WUKPOTE-
pa urtobiktua. Ot Adyol pumopel va sivat:

e Owovopia SteuBuvoewv IP. MN.x. éva diktuo taéng B to omoio pnopel va €xeL 65534
UTIOAOYLOTEG Ba Lmopol e Vo XWPLOTEL 0€ 8 UTIOSIKTUX KAL VOL LOLPACTEL O LOAPLOUES
€Talpeieg epOOOV KAULA o’ AUTEG eV TTPOKELTAL VO XPELAOTEL SIKTUO LE TTOPATTAVW
ano 8190 uTIOAOYLOTEG.

e Awaxelprotikoi Aoyot. Eva diktuo tagng C, plag statpeiog, xwpiletal og umodiktua pe
Baon tnv opyavwtikr dopn tng etatpeioag. Eva umodiktuo yia to Tunpa NMwAnoswy,
GAMO yLa to AoyLotiplo Kot to Tunpo Npoowrikol kat AAAO yia To TeEXVIKO T,
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H unoSiktiwon pe Sedopévn tn StevBUVEN SLKTVUOU KoL TNV TPOKAOOPLOHEVN UAOKO SIKTUOU
TipayaTomnoleital og duo Brpata:

e Me Bdon tnv amaitnon ywa n umodiktua i m UNOAOYLOTEG ava umodiktuo,
uTtoAoyiletal n véa paoka Siktoou Seopevovtag Suadika Pndia amod To avayvwpLoTi-
KO Tou umoloyloth (Host ID) kol mopoxwpwvTog T 0TO AVOYVWPLOTIKO diktuou (Net
D).

e Yrnoloyilovtal oL meploxeg Sieubuvoewv kabwg kat ot SteuBuvoelg (umo-)Siktuou
KOUL EKTIOMTNG Yo KABE UTIOSIKTUO Ao TLC omoieg SleuBuvoLodoTOUVTAL OL UTTOAOYLOTEG
Tou kABe umodikTUuou.

Noapadewypa 3.1.6.a

ﬁl Apaotnpiotnta 1"

Aivetal n 8tebBuvon Siktvou 192.168.3.0/24 Snhadn pe pdoka Siktuou 255.255.255.0
Na xwplotel o Siktuo oe £€§L TouAdytotov unodiktua kat va §0600v

OL TIEPLOXEG SLeuBUVOEWVY KaBwG Kall

ol 8LeuBUVOELG UTTOSIKTUOU KAl EKTIOUTIAG Yo KABe umodikTuo.
MooouG UTIOAOYLOTEG UTOPEL va. €XEL TO KABE uTOSIKTUO;

H &teBuvon evog utohoytoth oto Siktuo 192.168.3.0/24 sival tng popdrg <Net_ID>,<Host_
ID> pe pnkn og duadika Ynoia 24,8. Metd tnv unodiktuwon Ba sival tng popdng <Net_
ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit kot Subnet_ID +Host_ID: 8bit Epdcov to
Subnet_ID Ba nipémnel va pnopel va anoplBunost 6 urmodiktua, avadepOUeEVOL OTOV EMOUEVO
niivaka, Ba xpetaotouv 3bit.

Wnoia apdunowa
OVTLKELEVAL
1 2!
2 2?
3 2}
4 2* 16
5 2° 32
6 2° 64
7 27 128
8 2° 256

Mivakag 3.1.6.a

Me 2bit pmopoUpe va amaplBpiooupe 2°=4 evy pe 3bit, 2°=8 SladopeTikd avtikeipeva. Su-
verwg 2bit dev apkolv evw 3bit eival apketd. Etol ta tpla onuavtikotepa Pndia tou ap-
XoU Host_ID, pe t popon aocwv, xapaktnpilovial wg Subnet_ID kot mpooaptwvIal 0To
Net_ID. To Subnet_ID eival 3 bit, to Host_ID amopével 8-3=5bit (ta AlyOTEPO ONUAVTIKA PNn-
odla) kat otn paoka, otig B€oelg Toug, avaypadovtal Pndevikd.
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AwevOuvon 192 168 3 0
AwtUou

Mdoka 255 255 255 0
Auctvou 11111111 11111111 11111111 00000000
Mdoka 11111111 11111111 11111111 FE¥100000
uro8utiou 255 255 255 224

EtoL n véa paoka eivat n 255.255.255.224

192.168.3.0/27

Ou 6levBlvoelg Twv UTOAOYLOTWY TwV UTOSIKTUWY Twpa T €ivat Tng Hopdng
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 3bit, Host_ID: 5bit

To &iktuo pe tn dadikaoia autr xwplotnke TeAKA o€ oKTw uTtoSikTua and Ta onoia xpnot-
HOTIOLOUVTAL Ta £EL KOL TOL UTIOAOLTTIOL TIAPOUEVOUV EAEUBEPA yLal LEANOVTIKY Xpron. Ave€ap-
TNTA KE ToV {NTOUHEVO apLlOLO, 0 CUVOALKOG aplOHOG TwV UTTOSIKTUWY ivol mavta Suvapn

tou 8uo (2").

Ol teploxég SleuBuvoswy yla kaBe umtodiktuo Sivovtal mapaKATw:

Kal to dedopévo SikTuo ypadetal wg

A/A | 1n oktdda | 2n oktadda | 3n oktada 4n oktada AeBuvon

11000000 | 10101000 | 00000011 00000 192.168.3.0 ano

0 11000000 | 10101000 | 00000011 m 11111 | 192.168.3.31 €wg
11000000 | 10101000 | 00000011 00000 | 192.168.3.32

1 11000000 | 10101000 | 00000011 11111 | 192.168.3.63
11000000 | 10101000 | 00000011 00000 | 192.168.3.64

2 11000000 | 10101000 | 00000011 o 11111 | 192.168.3.95
11000000 | 10101000 | 00000011 00000 | 192.168.3.96

3 11000000 | 10101000 | 00000011 11111 | 192.168.3.127
11000000 | 10101000 | 00000011 00000 | 192.168.3.128

4 11000000 | 10101000 | 00000011 S 11111 | 192.168.3.159
11000000 | 10101000 | 00000011 00000 | 192.168.3.160

> 11000000 | 10101000 | 00000011 11111 | 192.168.3.191
11000000 | 10101000 | 00000011 00000 | 192.168.3.192

6 11000000 | 10101000 | 00000011 = 11111 | 192.168.3.223
11000000 | 10101000 | 00000011 00000 | 192.168.3.224

7 11000000 | 10101000 | 00000011 11111 | 192.168.3.255

Mivakog 3.1.6.B: YroSiktua 192.168.3.0/27
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H othAn A/A Sivel tov alfovta apduod tou urodiktvou (n apiSuncon apyilet and to 0, na-
PATNPNOTE OTL TAUTIIETAL UE TNV TIUN TWV YnElwVv TNG TETAPTNG OKTASNG TTOU QVTLOTOLYOUV
oto Subnet_ID). OL UTIOAOYLOTEG TOU KABE UTIOSIKTUOU £XOUV KOLVEG TLG TPELG TIPWTEC OKTADEG
(Net_ID) kot ta tpia mpwta Yndia tng tétaptng oktadag (Subnet_ID).

O 6tevBuvoelg amo 192.168.3.0 — 192.168.3.31 avKOUV OTO TPWTO UTIOSIKTUO Kol Ha-
Alota n mpwtn Kat teAeutaia €xouv 161k onpaocia. H mpwtn, 192.168.3.0, givaw n Siev-
Buvon SKTUOU yLa TO CUYKEKPLUEVO UTtoSikTUO evw N TeAeutaia, 192.168.3.31 €ivaw n
S1evBuvon eknoumnng/petadoong.

JTOUG UTIOAOYLOTEC TOU TIPWTOU UToSIKTUou uropolVv va. 606oUv ol SleuBuvoelg
oo 192.168.3.1 £€wg 192.168.3.30, cuvoAka Tpravta (30).

Avtiotolya poodlopilovtal ot Steubuvoelg kal yia Ta dAAa urtoSiktua.

Adypoppa 3.1.6.a

Napatipnon: Eva diktuo ta&ng C £xel cuvolikd Stabéotpeg 254 SieuBuvoelg yla anodoon oe
UTIOAOYLOTEG. AnAadn Umopel va €xet HéxpL 254 uToAOYLOTEG. To (610 SikTUO, UTIOSIKTUWUEVO
o€ OKTw (8) unodiktua, pmopet va £xel péxpL 8 x 30 = 240 UTTOAOYLOTEG, L0 ATIWAELO CUVOALKA
14 uTOAOYLOTWV. JUVETIWE N UTIOSIKTUWON €XEL WG EMAKOAOUBO TN Helwon Twv Slabgotpwv
OUVOALKA SLleuBUvoewv UTEP TNG Slaxeiplong 1 TG amoduyng oMWAELOG TIEPLOCOTEPWVY SL-
geuBuvoewv.

Napadeypa 3.1.6.8

ﬁl Apaotnplotnta 2"
Aivetal n 8tevBuveon Siktvou 192.168.17.0/24 SnAadr| pe paoka Siktuou 255.255.255.0.

e Na xwplotel to Siktuo oe umodiktua Twv 50 TOUAGXLOTOV UTOAOYLOTWV KOl VOl
S0600v:
O oLTepLloxeg SleuBUuvVoewV KaBwg Kat
O ol &leuBuvoelg UTOSIKTUOU Kol EKTTOMTING Yl KaBe umtodiktuo.

® [16oa UTTOSIKTUA UIMOPEL VO EXEL CUVOALKA TO GUYKEKPLUEVO OLKTUO;
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Avatpéyovtag otov Mivaka 3.1.6.a, yla va anaptBundouv 50 uroAoylotég, amattovvtal £§L
(6) bit (2° = 64). Tuvenwg yia to Subnet_ID StatiBevton 8-6=2 bit

AeBuvon 192 168 17 0
Awtuou

Mdoka 255 255 255 0
AwtOov 11111111 11111111 11111111 00000000
Madoka 11111111 11111111 11111111 11000000
UMOSIKTUOU 255 255 255 192

EtoL n véa pdaoka sivat n 255.255.255.192 kat to 6edopévo Siktuo ypadetal wg
192.168.17.0/26

OL  O1evblvoelg Twv UTIOAOYLOTWY TWV UTMOSIKTUWYV Twpa Tila €lval tng Hopdng
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 2bit, Host_ID: 6bit

Ol teployx€g SleuBuvoewy yla kaBe umtodiktuo Sivovtal atov Mivaka 3.1.6.y

Opoiwg, OMwe Kot oTo Tponyoupevo mapddslypa, n othin A/A Sivel tov avovta apOuo
Tou unodiktiou (n apidunon apyilet amrd to 0, mopaTNPNOTE OTL TAUTIIETAL UE TNV TUUN TWV
Ynelwv tne TETAPTNS OKTASUC TOU aVTLOTOLYoUV aTo Subnet ID). OL UTTOAOYLOTEG TOU KABe
UTTOSLKTUOU £€X0OUV KOLVEG TLC TPELS TtpwTeC oktadec (Net_ID) kat ta duo mpwta Pndia tng
tétaptng oktadag (Subnet_ID).

A/A | 1n oktdda | 2n oktadda | 3n oktada 4n oktada AwevOuvon
11000000 | 10101000 | 00010001 m 000000 | 192.168.17.0 ano
0 11000000 | 10101000 | 00010001 111111 | 192.168.17.63 €wg

11000000 | 10101000 | 00010001 000000 | 192.168.17.64

11000000 | 10101000 | 00010001 111111 | 192.168.17.127

11000000 | 10101000 | 00010001 000000 | 192.168.17.128

2 11000000 | 10101000 | 00010001 111111 | 192.168.17.191
11000000 | 10101000 | 00010001 - 000000 | 192.168.17.192

11
3 11000000 | 10101000 | 00010001 111111 | 192.168.17.255

Mivakag 3.1.6.y: Ynodiktua 192.168.17.0/26

O 8tevBuvoelg amd 192.168.17.0 — 192.168.17.63 avrkouv oto mpwto umodiktuo. H
npwtn, 192.168.17.0, eivaw n 8telOuvon SIKTUOU yLO TO CUYKEKPLUEVO UTIOSIKTUO EVW N
televtaia, 192.168.17.63 givow n StevBuvon ekmopmnig/petddoong. To Siktuo xwpiletal
oe 2° = 4 unoSiktua.

JTOUG UTIOAOYLOTEG TOU TIPWTOU UTIOSLIKTUOU pmopolv va 606ouv ol SleuBUvoelg
amno 192.168.3.1 éwg 192.168.3.62, cuvoAika §fvta SUo (62).
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Avtiotowa poodlopilovtat ot SteuBUVoELS Kat yla Ta GAAa uTtoSiktua.

Mapatipnon: Eva 6iktuo tagng C €xel cuvoAika Stabéatpeg 254 SleuBuvoeLg yLa amnod-
Soon og UTIOAOYLOTEG. AnAadn pmopel va €xel LExpL 254 umoloyLotég. To idlo Siktuo,
UTIOSIKTUWEVO o€ Téooepa (4) uTtoSiktua, pumopel va €xel PExPL4 X 62 = 248 umtoAoyL-
OTEG, MLOL OMWAELO CUVOALKA 6 UTIOAOYLOTWV. ZUYKpLvOovTaG TOV 0plBO aUTO HE aUTOV
TOU TIPONYOUMEVOU TIOPASELYHOTOC, SLATILOTWVETAL OTL KATA TNV UTIOSIKTUWON, 0CO
ULKPOTEPOG £lval 0 aplOUOC TWV UTIOSIKTU WY TOCO ULKPOTEPN Elval N anwAela o Sta-
Bcolpec dleuBuvoelc.

Me Bdon ta Suo ponyolueva mapadeiypata, va UTtoAoylotoUV Ta {NTOUEVA, OTNV EMOLE-
vn nepintwon unodiktiwong, n onoia adopd diktuo kKAdong B.

ﬁl Apaotnpiotnta 3"
Aivetal n 8tevBuvon Siktuou 172.25.0.0/16 SnAadn pe pdoka Siktuou 255.255.0.0

e Na xwplotel to Siktuo og 24 touldytotov umodiktua kat va 50600V

® 0L TIEPLOXEG SlevBUVOEWV KaBwWG Kall

® oL 51evBUVOELG UTTOSIKTUOU Kl EKTIOUTTING VLo T TEcoepa (4) mpwTa unodiktua.

® ooa UTIOSIKTUN UTTOPEL VA €XEL CUVOALIKA TO OUYKEKPLUEVO SIKTUO KAl TTOOOUG
UTTOAOYLOTEG VA UTTOSIKTUO;

3.1.7 Ataé&ikn 6popoAoynon (CIDRS), UNEPSIKTUWON KOl LAOKEG LETOBANTOU MUKOUG

Eddoov pia SievBuvon IP ouvodeletal amd tn HAoKa TG, TAUEL va LoXVEL N TaEn/KAdon TG
SlevBuvong, OMwg auTH oploTNKE APXLKA, KOL TO OVAYVWPLOTIKO TOU SIKTUOU £ival AUTO Tou
opileL n ouvodog paoka. Etol dteukoAuvetal n dtadikacio tng SpopoAdynong Kat tng Staxei-
pLoNG TVAKwY SpopoAdynong armd toug Spopoloynteg IPv4.

‘OAo¢ 0 Ywpog Twv dleuBlvoewv IPv4 avtipeTwiletol anod to mMpwTOKoAAa SpopoAdyNong we
gviaiog xwpog, xwpic takelg/kAdoelg (Classless Inter Domain Routing - CIDR).

‘ETOLTLY. O€ pLlo eTalpela pe auEnpéveg avayKkeg Siktuwaong (~1000 umoAoyLoteg) avtiva 600¢el
€va 6lktuo KAAong B, pe omatdaAn ~64000 SteuBuvoewy, divovtal Téooepa Sladoyika Siktua
kAaong C.

Mo va avtpetwniloviot OpwE we eviaio Siktuo, Suo Pndia (2° = 4) ard To aVayVWPLOTKO
Siktuou (Net_ID) mapaxwpoUvIal 0TO AVayVWPELOTIKO umoAoyloth (Host_ID) kot n ouvodog
paoko yivetat 255.255.252.0 (11111111.11111111.111111@.00000000)

2TNV UMOSIKTUWGH, OTIO TO AVAYVWPLOTLKO Tou umtoloyloth (Host_ID) 866nkav Yndia
OTO aVayvwpLoTIkO Tou Siktuou (Net_ID) wg Subnet_ID. AvtiBétwe, Sivovtag Yndia anod
10 (Net_ID) oto avayvwplotikd untohoyioth (Host_ID), n evépysla auth xapaktnpiletal
WG UnepdikTtuwon. (dnutoupyouvtal ueyoAutepa Siktua)

M.x. to 6iktuo 192.168.128.0/22 6nAadr) pe pdoko 255.255.252.0 tepthapBavet Tig Steubuv-
o£1g amo6 192.168.128.0 — 192.168.131.255

> Classless Inter Domain Routing
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A/A | 1n okt@da | 2n oktdda |  3n oktAda 4n oktada AweOuvon

m 00000000 | 192.168.128.0 Ano

NA | 11000000 | 10101000 | 100000

11111111 | 192.168.131.25 | £wg

5

Mivakag 3.1.7.0: Aiktuo 192.168.128.0/22 (CIDR)

Agv untdpyel B£pa oplopol urmodiktuwv. To Siktuo eival eviaio kot sivat to 192.168.128.0/22

Mowd eivatl n 8tevBuvon Siktvou kol TtoLd n SlevBuvon eKMOUMNG 1 Hetddoong otny mepi-
TITwon auth; (GuunBeite, n dtevduvan Siktuou Exel oto Host_ID unbdevika evw n dtevduvon
EKTTOUTING EXEL aTo Host_ID aooug. Ta undAdownta Ynpia mapauévouy (bia.)

ESw Tpémel va emonuavOel OTL Kal 0TNV MEPIMTWAON TN UTTOSIKTUWONG UMTOPOULE va XpNnot-
pormotjooupe LeTaBAnToU HRKOUG LACKEG UTtoSiktuwong (Variable Length Subnet Masking
- VLSM) yia Stadopetikd urtodiktua. AUTo €xel WG amoTéAeoUa SLadOPETIKOU PHeyEBOUG uTtO-
Siktua. Na epapuocoupe SnAadr umodikTuwaon og umodikTuo.

Adypappa 3.1.7.a

3.2 To avtoduvapo nakero IP (datagram) — Aopn makétou

To npwtokoAAo AtadiktUou (Internet Protocol -IP) evBulakwvel Ta mokeTta SeSouEVWY TTOU
Tou MpowBouvtal amno To avwtepo emninedo oe avtodivapa nakéta (datagrams). Itnv emt-
KeboAlda TwWV MAKETWY QUTWY, o€ avtiotowa media, MpooBEtel OAeG TIG amapaitnTeg Sla-
XELPLOTIKEG TMANpodOpleg WoTe va yivel ebLKTH) n €UPECN TOU TPOOPLOUOU KAl N EMLTUXNG
SpopoAdynon amno ta mpwtokoAAa Spopoldynaonc.
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Ol GNUaVTIKOTEPEC amo auTEC eival n StebBuvon IP poéAeuong (source IP) kat n StebBOuv-
on IP tpooplopot (destination IP), pikoug 32bit n kaBeuLd, yla TIg onoieg £yve AOyog ota
T(PONYOUHEVA.

Jtnv Ewova 3.2.a daivetat n oun tou autoduvapou nakétou |IP.

To nedio ‘Ek6oon mpwTtokOAAou (version) prikouc 4 bit, SnAwvel tnv £kdoon Tou XpnoLUoToL-
oUPEVOU TIPWTOKOAAOU Atadiktuou (4: IPv4, 6: IPv6). Ztnv nepimtwon tou IPv6 n emikedaAida
Sladopormoteital kat £xeL eAdxLoto punkog 40 bytes.

To nebio Mnkog emikepalidag (Internet Header Length - IHL) prikoug 4 bit, ekdppdlel To UAKog
e emikedpalidog og Aé€elg twv 32 bit (4adeg byte). To eAdyloto prkog ivat 5 Aé€elg ) 20 byte
Kol To péyloto 15 Aé€elg ry 60 byte (=15x4).

O Tumog tng Yninpeoiag (Type of Service) urkoug 8 bit, meplypadel mwg MPETMEL va XELPLOTEL
10 TOKETO KABe KOUPBOG Sivovtag mpoTepalOTNTA OTNV TOXUTNTA, €AV EMLTPENETAL SnAadn
va kaBuotepnoeL f 0xL, otnv aglomiotia r oto pubud Siakivnong (throughput). e vewte-
pn avaBewpnon, to RFC2474 aA\AleL Tn oNUACIA TOU CUYKEKPLUEVOU TteSioU WOTE va UTto-
otnpilel éva clvolo Sladopomolnpévwy UTtnpecLwy Kat To ovopdlet Differentiated Services
Code Point - DSCP (6 bit). To RFC3168 xapaktnpilet ta umdAouna Suo bit wg pntn eldonoinon
oupdopnaong, Explicit Congestion Notification - ECN (2 bit). Ou aA\ayég okomd €xouv va umo-
otnpifouv unnpeoieg pe WLailtepeg amattnoelg Onwe Letadopd Gwvng og MPAYUATIKO XpOVo
(VolIP). Na va eivat 6pwg autd epkTd MPETEL va UTIOOTNPLZETAL KoL OO TO UTTOAOLTTO SiKTUO.
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Ewova 3.2.a: To autoduvapo nakéto IP (IP datagram)

To medio ZuvoAiko pnkog (Total length) punkoug 16 bit, Sivel To GUVOALKO U KOG TOU AUTOSU-
vaou Takétou (emikedalida + Sedopéva) og byte. Mmopel va apel tipég anod 20 mou eivat
TO EAAXLOTO MAKOC TNG eTikepaAiboag xwpig dedopéva péxpt 65535 (=16 aoot). Autd onuaivet
OTL TO MEYLOTO HEYEDOG auTodUVapou akETou IP mou unootnpilel to mpwtokoAAo IPv4 &i-
va 65535 bytes

Ta nedia tng emopevng, devtepng AéEng Twv 32 bit Tou autoduvauou MOKETOU, XPNOLUO-
TioloUVTaL ylol TNV MEPIMTwon Tou amatteital didomaon | katdatunon (fragmentation) tou
makétou IP. Otav to makETo mpokettal va SLEABeL amod Siktuo To omnoio oto SeUtepo eminedo
(Tevéng bedopévwy) umootnpilel MAaloLo pLKPOTEPOU HeyEDOUG armo To auTodUVALO TIOKETO,
TOTE povadLkog Tpomog yla va eEunnpetnBel sival va Slaomootel o8 PKPOTEPQA TUAOTAL,
VaL TIEPAOOUV aTto To SIKTUO KAl OTOV TIPOOPLOUO VAl EMAVAoUVEEBOUV GTO OPXLKO TIAKETO IP.
Ta KOUUATLO QUTA TOU aPXLKOU TIAKETOU, TA TUAUOTA, AmoTteAOUV VEQ AUTOSUVAA TIOKETA.
Mo vo uropei to mPwTtokoAAo IP va yvwpilel og OO APXLKO TAKETO OVAKOUV, XPNOLLO-
rolel to mebio Avayvwpion (ldentification), puikouc 16 bit, to onoio €ival n tavtdTNTA TOU
TlakéTou. To medio autod sival StadopeTiko oe kABe Takéto aAAA (6lo oTa TTaKETA TToU lval
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TUAMATO TOU (80U apXIkoU TTAKETOU. a Vol UIMOPECEL O UTTOAOYLOTAG TIPOOPLOUOU va Ta Ba-
AEL LE TN oWOTH OELpa Xpnotlomoleital to nedio IXetkr @éon TuRpatog (Fragment Offset),
unkoug 13 bit, n omola Sgiyvel Tn OXETIKN AMOOTACN TOU TUAKATOC Ortd TNV apxH Tou ap)Lkol
TIAKETOU o€ OKTASECG (8x) byte.

H Zxetiky ©@éon TuAuatog n omoia avadépetal kot wg Asiktng Evromiopol Tunpatog (AET),
elval évag aplBuog o omoiog unmohoyiletal wg €ENG:

Fragment_offset = n * INT((MTU - IHL*4) / 8)
omou INT(): n cuvaptnon ... To aképato HEPoG tou () ...,
MTU: Maximum Transmission Unit dnA. To péyloto punkog Sedopévwy tou mAalciou
oto Siktuo 2o0u emutEdou,

IHL: Internet Header Length 6nAadn to UNKOG TNG eMKEDAALSOC TOU TIOKETOU
IP.
QuunoBeite otL ekdppaletol oe Aé€elg twv 32bit N 4adeg byte. H TR mou
pog evéladEpel eival oe byte.

n: 0 yLo To MPpWTo TUNUa, 1 yla To S€UTEPO K.0.K.

[ TO TPWTO TUAKO N OXETLIKN AmOoTAon THAUOTOG elval tavta undév (0).

Y1tn dtadikaoia TN KATATNONG ONUAVTKO poAo mailouy Kat ot onpaiec MF kot DF. OLonpaieg
glval pepovwpéva bit twv omolwv n katdaotaon eivat 1 1 0 kat £xouv va SnAwoouv KATL. Etol
n onuoia MF (More Fragments), Utapén MEPLOCOTEPWV TUNUATWV, OTAV ELVOL EVEPYOTIOLN-
pévn (1) SnAwvel 6tL okoAouBoUV Kot AAAQ TUApOTA evw Otav sival artevepyomnotnpévn (0)
SNAWVEL OTL elval To TEAEUTALO TUAKA SLACTIACUEVOU TIAKETOU 1 LEUOVWEVO TIOKETO.

Eav yla omolodrmote Adyo to autodUVa o TMOKETO Sev MPETEL va SLAOTIOCTEL TOTE N onpaia
DF (Don’t Fragment), anaydpegvon didomnaong, tibstat os tiun (1). Etol katd tn SpopoAdynon
Tou makétou Ba akoAouBnBel Stadpoun pe MTU mou dev amattei Sldomaon f av auto dev
elvat duvato, To TakETo Ba amoppLdOel kat evéexouévwg va eldomolnBbel 0 amooToléag yla
TNV EVEPYELA QUTH TOU SIKTUOU.

310 MPWTOKOAAO IPV6 n Sldomacn Twv MAakETwV Slevepyeital LdvVo amo Tov UTIOAOYLOTH Tpo-
€\evong pe Baon to pkpotepo MTU tng Stadpoung (Path MTU - PMTU) kat OxL amo toug
evlLAuEcoUG SpouoAOYNTEG.

H dtadikaoia tng katdtunong (fragmentation) oto IPv4 meplypadetal pe mepLocOTEPN AEMTO-
UEPELO O EMOUEVO TAPASELY AL,

To nedio Xpovog Zwng (Time To Live - TTL) pnkoug 8 bit, Eekva amod Tov amootoAéa pe pLa
opXLKN T, ouvnBwg 64, kat KaBe SpopoAoynTrg, amod Tov Omoio SLEPXETAL TO TIOKETO, UEL-
WVEL TNV TN KOTA €va. Otav n T pndevioTel To TTAKETO AMOPPIUTTETAL KoL EMLOTPEETAL
OTOV OMOOTOAEX SLAYVWOTIKO HAvuua odaApatog urépBaong xpovou (time exceeded). KaBe
SLENevon tou TOKETOU amd KOUPo xapaktnpiletal avanidnon (hop). EtoL To GUyKeKPLUEVO
nieblo pmopel va xapaktnplotel kot avtiotpodog puetpntic avanndnoswv (hops). MpakTikd
Aettoupyel wg Oplo amoppung Tou TAKETOU OTOV QUTO €xel kaBuotepnoel, €xel xobel
otn Stadpopn n €xel cupPel kamolo opaApa pe tn dlevBuveon MPoopLopoL Kal epLdEPETaL
aokoma oto Siktuo.

To medilo auTo XpNOLWOTIOLEL N EVTOAN traceroute 1) tracert yia va vnAatroet tn dtadpopun,
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va kataypael SnAadr Toug eVOLAPETOUG KOUBOUG Ao TOUG OToloug SLEPXOVTAL TO TTAKETA
T(POG €VA TIPOOPLOUO. ZTEAVEL Sladoxika TtakéTa e TTL apxikd 1 Kal oTn cuvEXeLla To auéAvel
Kot éva.

‘ETOL 0TO MPWTO TMOKETO TO Medio TTL pe Tun 1 adou pewwbel katd 1 otov MPWTo KOUPOo
undeviletal, o kOUBoC To amopplntel (drop), To avadEpel kal kataypdadeTal moLog ival. 2to
SeUTepo makeTo to medio TTL=2 undeviletatl otov SgUTEPO KOLPBO K.0.K. LEXPL YLO KATIOLAL TLUN
TTL va katadEpel va GTACEL 0TOV TPOOPLOUO. Ev Tw LETALL €xouv Kataypadel Aot oL evdLd-
HeooL KOUPOL 0T SLadpopr) PoG TOV POOPLOUO.

To medio mpwtokoAAo, UnKoug 8 bit, TepLEXEL ULt aplBUNTLKA T N omoia SnAwWVEL To TPpwW-
TOKOAAO ToU emunédou petadopds 0To OMolo avriKouv Ta SE60UEVA TTOU TIEPLEXEL TO TIOKETO
IP. ‘EtoL mAnpodopeital To MpwTtokoAAo IP 0TO amévavil AKPo GE TOLO TIPWTOKOAAO TOU ETTL-
nedou petadopdc va napadwoel ta dedouéva, oto TCP (6), oto UDP (17) i aAlou. Av
uTtapxeL TipooBacn o urtodoyLoth e unix/linux, oto apyeio /etc/protocols pnopsite va deite
TV avtotolyio aplBpwv Kot MPWTokOAAwY yla to medio auto. To blo o umoloylot pe
windows oto

%SystemRoot%\System32\drivers\etc\protocols.

To ABpotopa EA£yxou tng Emikepalidag (Header Checksum), prikoug 16 bit, Staodalilel tnv
OKEPALOTNTA TWV TLHWV TV edlwV NG erikepaiidag. Edapuodletal povo otnv enikepoiida
TOU TMOKETOU IP evw 0 (610 TO TtES 0 S€V CUUUETEXEL OTOV UTTOAOYLOHO BewpwvTag OTLTIEPLEXEL
v T 0. O éAeyxog akepaldtnTag tng emkedoiidag Bewpeitot eriBePAnpuévog KabBwg Katd
1 SLéAeuon Tou TakéTou amnd Stadopoug Spopoloyntég autol tpomomnololy media tng emt-
kedpaAidag pe avénuévn mbavotnta va cupBolv opaiparta.

To medio Emloyég (Options) eivol MPOALPETIKO Kol XPNOLUOTOLE(TAL Yo ELOIKEG AELTOUPYLEG
OUWg OxL ouxva. Otav umndpyxel, to nedio TupmAfRpwpa (Padding) cupmAnpwvel to nedio
ETAOYEG HE UNSEVIKA WoTe N eTKePAASa CUVOALKA va elval akéPalog aplOuog Aéewv Twv
32 bit.

Noapadeypa 3.2.1 KATATHNONG AWTOSUVALOU TTAKETOU IP

‘Eva autoduvapo maketo IP mpoepxouevo amo éva Siktuo Token Ring mpokeLtal va mpow-
BnBel otov umoAoyLotn PoopLooU o omoiog Bploketal oe diktuo Ethernet. Ta duo bi-
KTua ouvdéovtal pe évav dpopoloyntn IP. 2to diktuo Token Ring (20 eninedo) to MTU =

4482 bytes, dnAadrn to MAaiolo Umopel va peTadEpel SedouEva PEYLOTOU HEYEBOUG
4482 byte. A6 tnv @AAn peptd to Siktuo Ethernet €éxet MTU = 1500 bytes, dnAadn to
mAaiolo Tou pmopel va petadEpel to oAU 1500 bytes. Ta dedopéva evog mAatciou Token
Ring ta omola eival éva moketo IP dev “Ywpouv” oe éva mAaiolo Ethernet. Zuvenwg to
TaKETO IP mpemel va Stoomaotel. Auto emttpenetal epocov to DF=0. Na meplypadel n Si-
adlkaola KOTATUNOoNG Kol EMavo.cUVOEaNG TOU apxLKoU TIOKETOU.
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Ewova 3.2.B: Aiktua pe Stadopetiko MTU

To apxXLKO TAKETO €XEL GUVOALKO KOG 4482 bytes ) enikedaliba 20 kot 4462 ebopéva. Kabe
UM Oa TIPEMEL va €XEL GUVOALKO UAKoG pall pe tnv erukedaiida Total_Length <1500 bytes
KOlL TO MAKOG TwV 8£80pMEVwV va givat aképato TOAAaAGoLo Tou 8 yia va Byaivel aképata n
TLUA TNG OXETIKNG B€oNn¢ Tou TUNuatog (Offset).

Mpémel va eivatl SnAadn:

Payload_Length = INT((MTU - IHL*4) / 8) = INT((1500 - 20) / 8) = INT(1480/8) = 185 oKT&5eC
byte A 185x8 = 1480 bytes.

Jtnv nmepintwon pag cupPaivel va sival to 1480 kal aképato moAAAmAdcLo tou 8.

To apxLko makeéTo Twv 4462 bytes dedopévwy Oa xwplotel o INT(4462/1480)+1 maxéta &n-
Aadr) INT(3,01486)+1 = 4 makéta, 3 makéta Twv 1480 kot £va e Ta SeSoUEva TTOU TIEPLOCEY-
ouv dnAadn 4462-(3x1480)= 22

TNV mMapakAatw elkova 3.2.y dpaivetal n Sladikaoio KATatnong

Ewova 3.2.y: Katdtunon avtoduvapou maketou IPv4

(93]



Keddhaio 3°

H oxetikn) 6€on Tou TuRuatoc (o oktadeg byte) umoloyiletal wg e€ng Fragment_offset = n *
INT((MTU - IHL*4) / 8) = n *INT(1480/8) = n*185yuan=0, 1, 2, 3

Kal glval yla to mpwTto TuRpa 0 pe MF=1, yia to deUtepo Tunpa 1*185=185 pe MF=1, yia to
Tpito THAMA 2*¥185=370 pe MF=1 kal yla To TETapTo TUnpa 3*185=555 pe MF=0 yiati elval to
teleutaio TuAMA Kot Sev UTIAPXEL AANO.

H oxetikr) B€on TUAOTOG EMITPETEL OTOV UTIOAOYLOTH TPOOPLOUOU VA TOTIOBETAOEL TA TUA O
TQ L€ TN CWOTH OELPA YLa T CUVOPUOAOYNCN TOU apXLKOU TIOKETOU QKON KL OV QUTA £XOUV
$Taoel oTOV MPOOPLOUO e SLOUPOPETLKN OELPAL.

'O\o Ta TUAPOTA TOU 18Lou apxLlkoU TAKETOU £XouV Ttny (Sla Tiun oto medio Avayvwplon.

1o TuRpa 20 TUuA 30 THApA 40 TuApa
Mnkog ermiikepaAidog 5 5 5 5
(Aé€erg Twv 32bit)
ZUVOALKO KOG 1500 1500 1500 42
(bytes)
Mnkog 6e6opévwv 1480 1480 1480 22
Avayvwplon 0x2b41 0x2b41 0x2b41 0x2b41
DF (onpaia) 0 0 0 0
MF (onpaio) 1 1 1 0
IXet. Oéon TUAMATOC 0 185 370 555
(oktadeg byte)

Mivakag 3.2.o: Medla emikepalidwy TUNUATWY KATOTUNUEVOU TTAKETOU IPv4

Otav ta THARATo GTACOUV OTOV UTIOAOYLOTH TPOOPLOUOU CUVAPUOAOYoUVTOL OTO apxl-

KO SlaoraoBEv rakeTo IP.

Ewova 3.2.6: EmavaoclvBeon KatotpnéVou oKeTou IPv4
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Napadeiypa 3.2.2 KATATUNONG AUTOSUVALOU TTAKETOU IP

‘Eva avtoduvapo makéto IP (datagram) peyéBoug 2400 bytes pe DF=0 kot Avayvw-
plon: 0x4a28 mpokettal va SLENBeL amd OikTtuo To Omoilo UTIoOoTNPI(EL HEYLOTO KOG
Sedopévwy mhatoiov (MTU) 1000 bytes. To takeTo Oa katatunOei;

Y€ MEPUTTWON KATATUNONG, UTIOAOYLOTE TOV 0PLOUO TWV THNUATWY, TO LNKOG Se60UEVWV
TWV TUNUATWVY Kal SWoTe yLo KABe Tunpa ta media Mnkog emikedaAidog, TUVOALKO KOG,
Avayvwplon, DF, MF kat Zxet. B€on tunuoatog (Offset).

Ewkova 3.2.€: Aiktua pe S1adopeTiko

MTU

Emeldy MTU1=2400 > MTU2=1000 to makéto Ba Ka-
ToTpnOel.

ZEKWAUE OPXLKA ULE TO UNKOG SESOUEVWV TWV TUNUA-
TwvV to omolo eival Payload_Length = INT((MTU - IHL*4)
/ 8) = INT((1000 - 20) / 8) = INT(980/8) = 122 A o€ byte
122*8 = 976 bytes kat pall pe enikedaiida 20 bytes to
OUVOALKO UrjKocg eival 996 bytes

O aptOuog twv tunudtwy eivat (2400-20) /976 = 2,439
Snhadn tpia (3), Suo oAdkAnpa TuAATa Twv 976 bytes
Kal €va Tpito pe Ta umtoAouna Sedopéva, 2380 - 2*¥976
=428 bytes.

KaBe tunpa Ba €xel to (610 medio avayvwplong He To apyLko Taketo (0x4a28) kat to DF=0.
Emtiong to MF=1 eKTt0G amo To teAeutaio TUARUa oTo omoio Ba sivat MF=0

H Ixetwkr) Béon tunuarog Ba eivatn * INT((MTU - IHL*4) / 8) = n *INT(980/8) = n*122 yia n=0,
1, 2 6nAadn 0 yla To mMpwto TUNKa, 122 yia to deUtepo kat 244 yia o Tpito.

1o TuApa 20 TuApa 30 TuAMA
Mnkog emikedalidag 5 5 5
(A&€erg Twv 32bit)
ZUVOALKO LAKOG 996 996 448
(bytes)
Mnkog 6edopévwv 976 976 428
Avayvwplon 0x2a28 0x2a28 0x2a28
DF (onpaia) 0 0 0
MF (onuaia) 1 1 0
Ixet. Oéon TUAMOTOG 0 122 244
(oktadeg byte)

Mivakag 3.2.B: Nedila emikepaibwv TUNUATWY KATOTUNUEVOU TIOKETOU IPv4
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3.3 NpwtdkoAAa avelpeong Kal anddoong SieuBivoswv, Address
Resolution Protocol (ARP) kat Dynamic Host Configuration Protocol (DHCP)

Ye évav KOpPo o omoiog emBupel va amooteilel dedopéva og kamolwov dANo, to eminedo
edappoyng Eekva t Sadkaoio evOuldkwong kat kaBe eminedo eival unelBuvo va mpo-
00€0¢eL TIG SIKEG TOU SLaxeLpLOTIKEG TANpodopleg oto makéto (PDU - Protocol Data Unit). To
eninedo Stadiktvou (30 OSI):

e Snuoupyel éva autobuvapo makéto IP evBulakwvovtag ta SeSopéva mou Tou
napadodnkav and To mapandvw eninedo LeTadopac Kot

e tonoBetel ota avtiotoa media tng emikepaidag Tig SteuBUveoeLg IP mpoéleuong Kat
T(POOPLOHOU - KABWG Kal O,TL GAAO amatteltal.

® 3TN ouVEXela To TaPadidel 0TO APECWS KATWTEPO eMinmedo.

To eninedo npooBacng Siktvou f {evéng dedopévwy tou OSI Opwg &g yvwpilel timota amnod
SteuBuvoelc IP mapd povo ylo Steuduvoelg UAkoU 1 ¢puotkég i SteuBuvoelg MAC (Media
Access Control) omwg aAAwg Aéyovtal. Mo va To MopadwoeL 0TOV TAPAANTITN Ba MPEMEL va
yvwpilel og mola puoikn dtevBuvon Bploketal o KOUPOC pe tn StelBuvon IP Tou UApXEL OTO
avtiotolyo medio Tou aUTOSUVAOU TTOKETOU.

Tov ouvSEeTIKO Kpiko avapeca ota duo enineda, amna-
VTWVTOG OTO EpWTNUA “rota etvat n puotkr dtevBuv-
on (MAC) tou kOuBoU e TN OUYKEKPLUEVN SlevBuvon
IP;” avalapBavel to mpwtdkoAAo avaluong Stevbuv-
oewv ARP (Address Resolution Protocol).

To epwtnua ARP (ARP request) ameuBivetal oto
Tomiko Oiktuo Ethernet pe éva mAAiol0 EKMOWUTING
(broadcast) pe tevBuvon Ethernet mpooplopol FF-FF-
FF-FF-FF-FF (48 dool). Auto onpaivel OTL To epwTnua
dtdavel og 6AOUG TOUC KOUPOUC.

Oukoppotlotomnoiot Sev éxouvtnv dtevBuvon IP nomola

Ewova 3.3.a: To mpwtokoAro ARP nep\opBavetal oto epwtnua, amAd to ayvoouv. O

KOUBoC o omoiog avayvwpilel tnv Sikr tou SleBuvon

IP amootéAAet pia artdvtnon ARP (ARP Reply) pe éva mhaiolo pe mpooptlopd tyv SteBuvon
Ethernet Tou epwtolvtog ameuBuvopevog povo ce QUTOV (unicast).

‘Etol, Twpa ma eivat yvwotr n uoikn dtevBuvaon tou mapaAnmTn Kot Lopel vo oAokAnpwOel
to mAaiolo Ethernet kat vo artootalel otov mapalnimen.

Ma va anodeuyxboUV Ta CUXVA EPWTHATA TIPOC TO TOTLKO SIKTUO pe TAaLoLa EKTTOUTIAG (-
Enuévn Siktuakn kivnon), ol otaBpol dtatnpolv MPocwELVA TIG ATOVTNOELS TToU £Aafav os
€vav mivaka avtiotolyiag dteuBuvoewv IP og SleuBuvoelg Ethernet otnv torukn pvnun (arp
cache). EtoL mpwv umtoBAAAOUV VEO EpWTNUO EAEYXOUV TOV TIPOOWPLVO Ttivaka (cache) arp kat
UTIOBAANOUV EPWTNUA LOVO OTAV SEV UTIAPXEL KATAAANAN KOTAXWPLON OE QAUTOV. YTIAPXEL EVOC
niivakag ARP yla kdBe Siktuakn dtacuveon (kapta SIKTUOU) EVOG UTTOAOYLOTH.

MNapakdtw dpaivetal évag nivakag arp (cache) evog urtodoyiotr pe A.XZ. Windows7. Ot Suva-
ULKEC KATOXWPIOELG TIPOEPYOVTAL OTO EPWTHLATA arp EVW OL OTATLKEC £lvol TipokoOopLopE-
va puBuLopéves. Mpooétte otL n StevBuvon IP ekmoumng avtiotolet oe StevBuvaon Ethernet
EKTIOMTNG.
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AlooUGvdeon: 192.168.1.200 --- 0xb

ALeGOuvorn Internet @uoilxkf dLevOuvor Ténog

192.168.1.1 74-ea-3a-cd-06-40 duvap LkO
192.168.1.65 00-04-00-ed-£9-68 duvau Lko
192.168.1.110 00-19-d1-60-cb-£8 duvau LKO
192.168.1.255 ff-ff-ff-ff-ff-ff oTaT LKO
224.0.0.22 01-00-5e-00-00-16 oTaT LKO
224.0.0.251 01-00-5e-00-00-fb oTaT LKO
224.0.0.252 01-00-5e-00-00-fc oTaT LKO
239.255.255.250 01-00-5e-7f-ff-fa oTaT LKO
255.255.255.255 ff-ff-ff-ff-ff-ff oToT LKO

Mivakag 3.3.a: ARP cache umoloyiotn pe A.Z. Windows

OL SUVOLKEG KaTaXwPLOELC TOU Ttivaka arp HLETA TNV TAPEAEUCH OPLOUEVOU XPOVOU XWpPIg va
xpnotpomnotnBouv, Staypadovtal. O XpOvog MOLKIAEL altd UEPLKA SEUTEPOAETTA UEXPL LEPLKA
Aemtd (ouvnBwg 1-5 Aemtd) ka puropel va puBuLoTel amo Tov SLaXELPLOTH TOU GUOTHLOTOC,.

H Sopun tou moaketou ARP (eival evBulakwpévo os mAaiolo Ethernet) éxeL wg €€ng:

Ewova 3.3.B: Aopr makétou ARP

JTnv enopevn ewova 3.3.y daivetal éva epwtnua ARP (ARP request, Opcode: 1) énwg uro-
BAROnke amod tov unoloyloth pe StevBuvon IP 10.146.0.110 o omoiog epwtd mota eival n
StevBuvon Ethernet tou umtohoyloth pe StevBuvon IP 10.146.0.65. ZuykpivetE To pe tnv Soun
Tou TtakeéTou ARP kat avayvwpiote ta Stddopa media Tou Kal TLG TIUEG TTOU TEPLEXOUV. (H
Kataypapn EYLVe UE TOV avaAutn MpwTokoAAou wireshark)
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Ewova 3.3.y: Epwtnua ARP (ARP request, opcode 1)

Kat n artdavtnon ARP (ARP reply, Opcode: 2) oto epwtnua n onoia dpaivetat oto nedio Sender
MAC address: kat eivat 00:04:00:ed:f9:68

Ewova 3.3.6: Antdvtnon ARP (ARP reply, opcode 2)

Eav dev Bpebel kataywpnon otov mivaka ARP katl oUte amavtnBeito epwtnua ARP (ylati iowg
QITAWG O UTTOAOYLOTAG LE TN OUYKEKPLUEVN IP va gival KAELOTOG 1 val NV UTIAPXEL) TOTE ETTL-
otpédetal otnv edpappoyn SLayvwoTIKO HAVULA OTL O UTTOAOYLOTN G TTPOOPLOLIOU &€& Umopel va
nipooeyylotel. Napadelypa ektéAeong ping oe avUTIOPKTO UTIOAOYLOTH:

From 10.146.0.110 icmp_seq=3 Destination Host Unreachable
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Juvoyiovtag, To TakéTo IP kpateital oe avapovr Kot ekteleital n Stepyaoia avriotoixnong
SlevBuvong IP mpooplopol os puoikr StevBuvon Ethernet amd to mpwtokoAAo ARP Omwg

dalvetal oto SLaypappo pong.

Ewova 3.3.€: Avahuon SteuBivoswv ARP

MOALg amoktnBel n duoikr dievbuvon mpoo-
plopoUl, Snuloupyeital to mMAaiolo (frame) kat
QMOOTEAAETAL GTOV UTTOAOYLOTH TIPOOPLOUOU.

To mpwtokoAo ARP €xeL tumomolnBel oto
RFC826.

Edv évag umoloylotrg dev yvwpilel tnv 8ikn
tou 6levBuvon IP, enedny lowg va pnv Tou
€XEL oploTel, TOTE Umopel va I{nTroeL va Tou
anodobel pia. Tn dadikacio auth pnopel va
v avaldfel To MPwWTOKOAAO avtiotpodng
avaluong &ieuBivoswv (Reverse Address
Resolution Protocol - RARP) os cuvepyaoia pe
gvav gfuninpetnti RARP, o omoiog sival emt-
doptiopévog pe tnv anodoon Steubuvoswy IP
OTOUG aLToUVTEC oTabpouc.

To mpwtdkoAAo RARP avoAappavel va TAnpodopricEL TOV EPWTWVTA UTIOAOYLOTH YLa TO
mota eival n 6k tou SevBuvon IP, mola StevBuvon IP mpénel va mapeL.

Emedn Opwg meplopiletal povo otnv Sevbuvon
IP kot évag UTIOAOYLOTHG XPELALETAL ETUTAEOV pUB-
HloELC OMWG paoKa SIKTUOU, TIPOETUAEYUEVN TIUAN,
Stakopoteg DNS k.A. To RARP xpnotlpomnoleitol ano
omavia £€wg kabolou. Mepypadetat oto RFCI03.

Avti autol XpnolUoToLeiTOL TO MPWTOKOANO EKKi-

vnon¢ BOOTP (BOOTstrap Protocol) kot To vewte-

Ewova 3.3.01: Zxéon ARP/RARP kal  po mpwtdkoAAo Suvaptkiig anédoong pubpicswv

SleuBuvoewv urntohoywotry DHCP (Dynamic Host Configuration
Protocol).

To BOOTP &lval mpooavatoAlopévo yla xpron amd SIKTUOKoUCG UTIOAOYLOTEG Xwplg Sloko.
AuTol oL UTTOAOYLOTEG €KKLVOUV Ttallpvovtag OAeG TIC puBuioelg toug Kot GopTwVoUV To AEL-
TOUPYLKO TOUG CUOTNUA Ot KATIOLOV SLOKOLOTH) ToU Siktuou. To DHCP gival o eUEALKTO Kot
EXEL ETUKPATNOEL KABWG TPOOHEPEL CUUPBATOTNTA TTPOG TA oW UIMOPWVTOC VO EEUTINPETAHOEL

Kal eAdteg BOOTP.

Oa mpémel va onuelwbel mwg avtiBeta pe ta mpwtdkoAa ARP/RARP ta omoia Asttoupyolv
WG evdlapeoa Twv ernédwy 2 kat 3 tou OSI, ta npwtokoAAa BOOTP kot DHCP kaAurmtouv
Kot To eninedo edappoyig tou TCP/IP. Eival ebappoyég mou akolouBolv Tto HovtENo Tie-
Aatn-gfuntnpetntn (client-server). NapoAa autd, mneldr o pOAOG TOUG yLa TIg pubuicelg tou
TipwTokOANoU IP elval onpavtikog Ba meptypadouv pall tou.
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3.3.1 Xprion BOOTP anoé otaduo xwpic Siocko

To aitnua areuBuvetal oto Siktuo pe ekmounn (broadcast) kat n and@vtnon Ye TG pubuioslg
Aappavetat otn puoikn StevBuvon amokAelotikng Stavoung (unicast) Tou meAdrn.

® O UTOAOYLOTAG EKKLVEL Kal TAnpodopeital Tn duoikn Tou dtevBuvon and tn ROM tng
kaptog Siktvou Tou. H ROM mepLéxet kat pa tedeiwe Baoikr) ulomoinon tng otoifag
TipwWTtokOAAwv tou TCP/IP

e Anuioupyei éva makéto UDP pe aitnua BOOTP (BOOTP Request) mpog tnv BUpa 67.

e EvOuhakwvetal oe makéto IP pe SievBuvon mpoélevong 0.0.0.0 kot SievBuvon
T(POOPLOHOU TN SlevBuvon ekmoumnng 255.255.255.255

e Ev ouvexelo evBulakwvetal o €va mAaioo pe StevBuvon mpoéleuong tn Sk Tou
duaoikn devBuvon kat SlevlBuvon mpooplopol T SdievBuvon ekmounng FF-FF-FF-FF-
FF-FF Kot OTEAVETAL OTO TOTUKO SIKTUO.

e O Stakoptotrg BOOTP napaAapBavel To attnua.

e Anavtd pe mAaiolo otn ¢puaoikn StietBuvaon Tou attouvta wg dlevBuvaon MPoopPLoUoU.

e To evBulakwuévo TakETo IP €xel wg SlevBuvon mpooplopol thv StevBbuveon IP mou
anodidetal oTov altouvta UNOAOYLOTH.

® To evBulakwuévo TtakeéTo UDP pe mpooplopo tnv Bupa 68 sival andvinon BOOTP

(BOOTP Reply) kat mepthapBavel to dvopa Kal tn B€on evog apyxeiov ekkivnong.

® O UTIOAOYLOTAC XPNOLUOTIOLEL TO aTAG TIPWTOKOAAO peTadopdc apxeiwv TFTP (Trivial
File Transfer Protocol) kat petadoptwvel to apyxeio ekkivnong.

e Me tnv oAoKANpwon TNG LETAPOPTWONG AMOCUUTILELEL TO apXEio ekKivhong otn RAM,
£KKLWVEL KAl apytkorolel (puBuioelg TCP/IP) to Asttoupytkd cuotnua. TéAog Eekvd TNV
EKTENECDT TNG TPOKABOPLOUEVNG EPapLOYNC.

To mpwtokoAo BOOTP Aettoupyel akoun ki av mapepfarlovral Spopoloyntég, dnAadr o
QULTWV UTIOAOYLOTNG KAl 0 SLakoplotn Bplokovtal og Stadopetikd puoikd diktua. AuTo sival
edIKTO edpOooV oL evdLapecol SpopoloynTtég umootnpilouy TV mpowBnon atrtnudatwv BOOTP
AELTOUPYWVTOG WG TIPAKTOPEG avapetadoong (BOOTP Relay Agent). To mpwtokoAAo BOOTP
nieplypadetat oto RFCI51.

3.3.2 To ntpwtOKoAAo Suvapki SteuBétnong untoAoyiotr) DHCP

To mpwtokoAAo Suvapikng SieuBétnong (amddoong pubuicewv) umoAoyioti DHCP
(Dynamic Host Configuration Protocol) Aettoupyel 6mwg to BOOTP to omolo Kal EMEKTEIVEL.
E€akolouBel va Aewtoupyel wg edappoyr mMeAATn-eEUMNPETNTH XPNOLLOMOLWVTAS TIOKETA
UDP pe aplBud Bupag mpooplopol 67 yLa tov eEUTINPETNTH Kol 68 yLoL TOV TIEAATN.

Erutpénel og £€vav UTIOAOYLOTH VO OTTOKTA TG pUBUICELS TTou XpeldleTal o éva HOVO UVUpa
Kot vou AapBavel pa StetBuvon ypriyopa Kot SUVaLKA.

KaBopilel Tpelg TUMoOUC ekxwpnong dteubuvoewv:

e un auvtopatn pubuion (manual configuration), otnv omoia o Slaxelplotng opilet
CUYKEKPLUEVECG SleuBUVOELG TTOU B MAPOUV CUYKEKPLUEVOL UTIOAOYLOTEG.

e qutopatn puBulon (automatic configuration), katd tnv omoia o Stakopiotig DHCP
EKYWPEL pLa poviun dtevBuvon og évav UTOAoyLOTH 0 omolog cuvdEstal MpwTn Gopad,
Kot

e Suvapkn puBuon (dynamic configuration) katd tnv omoia o Stakoptotng Savellel
poBwvel pla §ltevBuven o€ évav UTIOAOYLOTH) YL TIEPLOPLOUEVO XPOVO.
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H Suvauikn puBLon lval KaL n 1o cuXVA XPNOLLOTIOLOUUEV.

Ta mAeovektpata tov DHCP

OL epLoooTepOL XpNoTeG eV avTIAAUBAVOVTOL TIG TEXVIKEG AEMTOUEPELEG TNG SIKTUWONG
KoL ot puBuioelg tou TCP/IP yia va cuvdeBolv og Siktuo, Touc paivovtal moAUTIAOKEC. To
DHCP &ivel tn duvatotnta ¢’ autolg Toug Xpnoteg va cuvdeBolv eUKoAa oTo SIKTUO Kal
0TO SLOKELPLOTH) TO TIAEOVEKTNLA TNG KEVTPLKAG SLayelplong Twv puBUIcEWY KaL TNV EUKO-
Al uTTOOTAPLENG TWV XPNOTWV KOl GUVTAPNONG TOu SLKTUOU.

To mpwtokoAAo DHCP emutpENeL o€ £vav UTIOAOYLOTH Vo TTAPEL ETITAEOV pUBUIOELG TEPAV TNG
S1evBuvong IP omw¢ paoka SIkTou, TPOETIAEYUEVN TIUAN, Slakoulotég DNS. Mmopet va ra-
peL pubuioelg oto eminedo SLadIKTUOU yLa TOV UTTOAOYLOTH 1 Yot KABe Tou SiKktuakh cUvoeon
aveéaptnta, pubuiocelg yia to eminedo {evEng Sedopévwy, yla To TPwTokoAo TCP (petado-
pAc) Kot yla untnpeoieg (ebpappoync) onwe StakoptoTteg xpovou (NTP), Stakoulotég aAAnho-
vpadiag k.Art. OAeg auTég oL emloyég daivovtot 0to RFC2132 kol 0Ta CUUMANPWHATIKA TOU.

‘Evag urtoAoylotng, pubuLopéVog va xpnotpomolel tnv untnpeciot DHCP, apéowg LETA TNV &K-
Klvnon tou:

Anpoupyet éva makéto UDP DHCPDISCOVER otn BUpa ripooplopol 67.

To evBulakwvel oe makéto IP pe SlevBuvon mpoélevong 0.0.0.0 kat SevBuvaon
nipoopLopol tn StevBuvon ekmoumng 255.255.255.255.

3TN ouveéxela To eVBUAOKWVEL og €va TAaiolo pe dlelBuvon mpogAeuong tn SIKr Tou
duowkn dlevBuvon kat SlevBuvon mpooplopoy tn dtevBuvon ekmounng FF-FF-FF-FF-
FF-FF Kot OTEAVETAL OTO TOTUKO SIKTUO.

Eav umadpyouv efumnpetntég DHCP avtamokpivovtol o kaBévag pe éva makéto
DHCPOFFER otn BUpa 68, svBuhakwuévo oe makéto IP ekmoumng kot mAaiclo
ekmoprtig (8teuBuvoelg mpooplopol 255.255.255.255, FF-FF-FF-FF-FF-FF). Otav eivat
€dIKTO, amopeVUYOUV VO OTTAVTOUV LE TTAALOLO EKTTOUTING.

O meAdTNG UTIOAOYLOTNG ETUAEYEL TIG PUBULCELS TTOU TIpOoohEPOoVTaL Ao VAV OO TOUG
€€UTINPETNTEC KoL TO SNAWVEL amooTtéEAAovToC £va TakETo ekmopnic DHCPREQUEST oto
orolo INtd TIg mpoadePOpEVEC puBUioELS.

O g€umnpetntr¢ DHCP mou npoocédepe Tig pubuioslg emPBePatwvel tnv poodpopd Tou
ne éva makéto DHCPACK.
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Ewkova 3.2.2.a: Asttoupyio DHCP

Ao tn Angin tng emuBePaiwong DHCPACK kol 0Tn CUVEXELD O UTTOAOYLOTI G AELTOUPYEL HE TIG
SIKTUAKESG puBuioelg ou mrpe (katdotaon Asopeupévog - BOUND). H &tevBuvon IP mapa-
XWPELTOL OTOV UTIOAOYLOTH] YLO. GUYKEKPLUEVO XPOVLKO SLACTNHO KOl XOPOKTNPLleTOL WG Wi-
cBwon (lease).

ATO TN OTLYUN AUTH, 0 UTTOAOYLOTAG apxilel TN OXETIKA LETPNON XPOVOU WOTE VO TIPORBEL OTIg
KATAAANAEG evépyeleg mapataong the HiobBwaong tng StelBuvong mpwy tn Anén tng. Kpatd Suo
XPOvoug,

e Tov T1, petd tnv mopéAeucn Tou omoiou Tpoomabsl va avovewoesl Tn Hicbwon
(DHCPREQUEST - unicast) armd tov Sdtakoplotr o onoiog édwoe apxka tn StevBbuvon,
niepva dnAadn oe katdotacn RENEWING kat

e Tov T2, UeTd TNV MOpEAEucn Tou omolou avalntd avavéwon n véa 6leubuvon
(DHCPREQUEST - broadcast) and omotovénmote Stakopiotry DHCP mepvd dnAadn oe
katdaotoaon REBINDING.

O xpovog T1 eival mepinou (0,5*xpovog_picBwong) kat o T2 mepimou (0,875*xpovog_picbw-
ong). Elvatr dnAadnT1 < T2.

Otav o unoAoyLoth¢ teppartilel Tn Asttoupyia tou opald (shutdown) mpwv Afgel n nicbwaon
¢ SlevBuvong, tote aneleuBepwvel TV dLeVBUVOT TOU OTEAVOVTAG TPLV TOV TEPLATLOUO,
otov Sdltakoptotr) DHCP, éva makéto DHCPRELEASE.
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To mpwtokoAAo DHCP npoPAEnel emutA€éov Kot Ta €€AG LNVULOTO:

e DHCPNAK (amd tov Slakoploty mpo¢ tov meAdtn). Edav petda amd éva altnua
DHCPREQUEST o Stakoptotng dev emalnBeloel wg owoTEG TIg {ntnbeloeg pubuioelg
anavta apvntikd pe DHCPNAK.

o DHCPDECLINE (a6 tov mehdtn mpog tov Stakoptotr). Eav petd amo plo npoodopd
DHCPOFFER, o meAdtng Samotwoel OTL ol pubuicelg mou tou 660nkav eival og cu-
YKpouon Ue autég aAAou umoAoyloth, Tig anoppintel pe DHCPDECLINE kat €ekwva tn
Stadikaoia amnod tnv apyn ue DHCPDISCOVER.

e DHCPINFORM (amo tov meAdtn mpog tov Slakoptlotr). Amo tn OTWyUn ToU O TEAA-
™n¢ €xeL AdBet StevBuvon IP kat B€Ael mpooBeteg mMAnpodopieg pubuioewy, 6e unopel
va oTelAel véo aitnua DHCPREQUEST. Ztnv mepimtwon auth Ti§ Intd pe éva aitnua
DHCPINFORM.

H Aettoupyia tou mpwtokoAMou DHCP umootnpiletal kal ond MPAKTOPES OVOUETAS00NG
(DHCP Relay Agents) yia tnv e€umnpétnon mehatwv ot onoiot ¢ Bplokovtal oto (6lo dpuactko
Siktuo pe Tov Slakoptoth. O eAdtng epooov dev £xel SikTuakeg pubuioelg oe emimedo IP Sev
UTIOpEL VOl ETILKOLVWVAOEL e UTIOAOYLOTEG o€ dAAa Siktua. Evag uTtoAoyLoTAC Ttou BplokeTal
o710 1610 PuoLKd SikTuo pe Tov meAdtn, mpowbel to aitnua tou rehdtn oto dakoptotr) DHCP
070 AANO S{KTUO KOl TOU EMLOTPEPEL TNV AmAvVTNON.

To mpwtokoANo DHCP mpotabnke wg enéktacn tou BOOTP, apyikd ota RFC1531, 1541 ta
orola £xouv avtikotaotadel amno to RFC2131. OAeg oL mAnpodopieg OXETIKA HE aUTO Bploko-
vTaL 0to RFC2131 Kol 0T CUIMTANPWUOTLKA TOU.

3.4 AtieuBuvoeig IP ko Ovopatoloyia

H 8ekabikn onueloypadia pe teleieg (four-part dotted decimal notation) ival évag oXeTKa
€UKOAOG TpOTOC Ypadng dteuBuvoewv IP oL omoieg eivatl Suadikol apBuol Twv 32 bit. Etol
To va Bupatatl évag xpnotng evav aplBuo onwe o 192.168.1.2 ival oXETIKA EUKOAO, OUWE
To va Bupadrtal évav TETolo aplBuo ylo kdBe urtoAoylotr) otov omoio B€éAeL va cuvSeBel givat
Sduokolo.

Eivat oav va mpoomaBei va Bupdtat toug aptBpolg tnAedpwvou OAwv Twv GIAwv Kal yvwoTwv
TOU TOUG OTtolouG TIPOKELTAL KATIOLO OTLYUNA va KOAESEL oo To TNAEDwvo. Ouudtal Ta ovo-
HOTA TOUG Mol OXL KAl ToUG aplBpoug TnAedwvwy Toug. Otav pOKeLTaL va TNAEDWVIOEL O
KATOLOV XPpNOLUOTIOLEL €vav TNAEPWVIKO KATAAOYo oToV Oomoio avalntd To OVOWO TO Omoilo
yYVwplilel kat xpnotporolel Tov TNAedwVikd aplOUd mou aviloTolXel oTo dvopa.

H Sladikacio tng evBUAAKwoNG amaltel aplOuntikég Slteubuvoelg. Ma Toug avBpwmnoug &i-
valL 1o BoAlkd ta ovopata. Etol anod tnv apxn tou AtadSiktuou Kal TNG avamtuéng tTng opad-
Sag mpwtokdAwv tou TCP/IP xpnowuomnotifnkav arAd HOVOAEKTIKA OVOpaTOL e Ta OTola
avadEpovtav otouc dlacuviedSepévoug UTIOAOYLOTEG. OUWG EMpeme val UTTAPXEL a Alota
avtiotolyiag A petddppaong ovopdtwy os SteuBuvaoelg IP tnv omnoia Ba cupBoulevovtay ta
TIPWTOKOANQL WOTE VAl XPNOLUOMOoLoUV TNV avtiotown aplduntikr dtevuBuvon. To poAo tng Ai-
otag autng avélaPe to apxelo HOSTS.TXT avtiypado tou onoiou eixe otn §tdOeor tou kAbe
UTIOAOYLOTAG TOU SIKTUOU. TO MPWTOTUTIO EVNUEPWVOTAV KEVIPLKA OO £vav SLAXELPLOTIKO
KOUPBO Kkal Stavépovtav éva avtiypado tou oe 6Aoug Toug dAoug. To apxeio autd umdpyet
KOl OTOUG ONMEPWOUC UTIOAOYLOTEG TAPOTL SeV evnUEPWVETAL KAl SEV XpnoLuomoleital
ouvnOwce. e uroloyloth pe windows sivat to %SystemRoot%\System32\drivers\etc\hosts
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gvw og urtoloyLloth pe unix/linux to /etc/hosts. MNa to apyeio HOSTS.TXT kattn dour tou Seite
to RFC952.

Mapadelypa apxelou hosts and umoloylotr pe A.Z. windows

# Copyright (c) 1993-2009 Microsoft Corp.
#

# This is a sample HOSTS file used by Microsoft TCP/IP for Windows.
#

# This file contains the mappings of IP addresses to host names. Each
# entry should be kept on an individual line. The IP address should
# be placed in the first column followed by the corresponding host

name.
# The IP address and the host name should be separated by at least
one

# space.

#

# Additionally, comments (such as these) may be inserted on
individual

# lines or following the machine name denoted by a ‘#’ symbol.

#

# For example:

#

# 102.54.94.97 rhino.acme.com # source server
# 38.25.63.10 X .acme.com # x client host
# localhost name resolution is handled within DNS itself.

# 127.0.0.1 localhost

# 32l localhost

Me Tov Kalpo Kol TNV LEYAAn avénon tou aplBpol Twv KOUPBwWVY Tou Atadiktuou, Tn duvapl-
K ouvSeon aAAA Kot armocuvdeon TwV KOUPBwWVY, 0 eMIMESOC XWPOE OVOUATWY KoL TO OpXElo
HOSTS.TXT 8ev emapkoloav yla va. Swoouv pia oadn Kot IPOmMAVIWY EMKALPOTIOLNUEVN EL-
KOVa TwV UTIOAOYLOTWYV Tou StkTtUou.

‘Etol, vwplig akopn (1983, RFC882,883), mpotdOnke kat ulomolndnke n Ynnpeoioa Ovopdtwvy
Neploxwv (Domain Name System - DNS). Eva cUotnpa ovopdtwy to omnoio Sev gival emimne-
80 aAAQ LEPOPXLKA SOUNEVO, OPYAVWHEVO OE TIEPLOXEG KOLL UTIOTIEPLOXEG o€ Sladopa emi-
neda. 11O KATWTEPO eMminedo, 0TO APLOTEPO UEPOG, BplokeTal To Ovopa Tou umoAoyloth. H
Sladikaoia avriotoiylong-petadpacng ovopdtwy os Sleubuvoelg IP ovoudletal avaluon
ovopdatwv (name resolve) kal TO KOUUATL TOU AOYLOULKOU TIOU €ival EMLPOPTIOUEVO LE QUTH
name resolver.

H popdr| evog T€tolou ovouatog sivat:
UTTOAOYLOTHG.UTTOTLEPLOXT_N. ... .UTtOTtEpLOXN1.meploxn.meploxn_TLD
(TLD = Top Level Domain - meptoxn avwtatou entédou)

To mMANpeG 6vopa Tou Slakoptotr) tou 2o0u EMA.A. Katepivng sivat:

2epal-kater.pie.sch.gr
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Ao 5€€1LA TPOG OPLOTEPA KAL ATIO OVWTATO TPOG TO KATWTEPO eMinedo n onpaocia elvat n
e&ne:

.gr Ovopa neploxng avwtatou emumedou (TLD), EANGSa.
.sch.gr OVOoLLO TIEPLOXNG, TO OXOALKO Siktuo (.sch.)
.pie. ovoua uromeploxng, Miepla

2epal-kater.  to 6vopa i Peudwvupo (alias) Tou umoAoylotn

H Slaxeiplon tou cuotrpatog DNS givat Ko auTr) LEPAPXLKI Kol KOTAVEUNMEVN o€ §Lddopoug
SLOKOULOTEG TNG UTINPECLOC Yo SLadOPETIKEG TIEPLOXEG KL UTIOTIEPLOXEG.

Meploootepeg MAnpodopieg pmopouv va Bpebolv ota RFC1034, 1035. Ektevig Adyog yLla tnv
Yrninpeoio DNS yivetat oto 60 kedpdlato To omoio avadépetal oto emninedo Epapuoync.

3.5 AievBuvolodotnon IPv6

To mpwtdkoAAo Aladiktuou IPv4, amd tn dekaetia Tou 1980, AVTIUETWITLOE EMITUXWE TLC VA~
YKEG TNG maykooptag Stadiktiwong. Ouwg Pe TN TepAoTia avénon tou aplBuol twv dia-
ouVOeSEUEVWY UTIOAOYLOTWY Apxloay Vo epdavilovial KATAOTAOELS OL OToleg 0dnyouv To
TIPWTOKOANO OTO OPLA TOU. H onuavtikotepn amnd autég ival n e§avtAnon twv Stabéotuwy
S1euBUvoswv. EToL TPOEKUYPE N OVAYKN EMEKTAONG TOU TTOU 0brynoe otnv ékdoaon 6 (IPv6).
Ta kuptdtepa poPARpaTa mou aviipetwrilel to IPv4 kat npBe va Swoel AUoELG N vEa €kGoan
Tou pwTokOAAou cuvoyilovtal ota €ENG:

e To IPv4 mpoPAémel SleuBuvoelg purikoug 32 bit kat éva xwpo SleuBuvoswv BewpnTikoy
peyEBouC. O aplBuog autog, av Adpoupe umtoPn Toug MepLoplopolg tng Steubuvaolo-
80tTnoNg, lval oTnV MPOYUATIKOTATA TTOAU HIKpOTEPOC. O Tpomog avénong Twv Slabé-
owv SteuBlvoswy eival va auéndeil o apBudg twv Pndiwv (bit) mou SratiBevrat
yta tn SteuBuvolododtnon. EToL 0To vEo PWTOKOAAO TO omtoio ovopdieTol mPwTtOKoAAo
AwadiktUou IPv6 (€kSoon 6) ol dteuBuvoelg €xouv pnkog 128 bit. Ektog amnod to mpo-
BANpo tng €€avtAnong twv Stabéoipwy SleublUvoewy To VEO PWTOKOAAO KARBNKe va
QVTLUETWITLOEL KAl AAa TipoPAnRuata ta onoia mpogékuav Kuplwg Adyw ylyavtwong
Tou Aladiktuou.

e OL mivakeg SpouoAdynong otoug Spopoloyntég tou Oiktuou koppou (backbone
routers) mepléxouv TAnpodopiec Spopoloynong yia kabe Slacuvbedepévo Siktuo
OTOV KOOMO. To HEYEDOG TV MIVAKWY aUTwV auéNBnKe o avnouxnTka opla (oe me-
plocotepa anod 500.000 dpopordyla, ota péoa tou 2015) pe amotéAeoua amod moA-
AoUg e18koUG va Bewpeital onUAVTIKOTEPO TPORBANUA aKOUN Kal amd thv e€AVTANnON
Twv dlevBuvoewv. H BeAtiotonoinon tn¢ dtadikaciog tng SpopoAdynong sivat dpeong
T(POTEPALOTNTAL.

Y& auTO cUUPBAAAEL N amAomoinon tng emkepaAidag tou akétou IPV6 kL n €Eumvn xprion Twv
TIPOQLPETLIKWYV ETIKEDOAIO WV ETIEKTAONC.

H Stabikaoia emroyvvetatl kabwg dev xpelaletal vo urtoloyiletal aBpolopa eAEYXOU TG
emukepalidag (6ev umdpyxel oto IPv6) oe kaBe SpopoAoynth.

Emtiong &ev emLtpEneTal n SLAOTIAON-KOTATILN O TNAKETWV 0TOUG EVOLAETOUG SPOUONOYNTEG.
Erurthéov to medio “Etikéta Pong” emutpémnel oto IPv6 va xelpiletot KOAUTEQ IPOTEPOULOTNTES
O€ UTINPECLEC TIPAYHLATIKOU XPOVOU OMwWG LeTddoon dwvnig kat Bivteo.
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Ol unnpeoieg mou mapéxel To MPWTOKoAAo Aladiktuou IPv4 (emimedo Sladiktuou) otoug Suo
TEPUATLKOUG KOUBOUG-UTIOAOYLOTEG 0dellouv va mpoodEpovTal Xwpic eméUPaocn Twv eviLd-
HMECWV KOUBWV 0TN HeTOV Toug “ocuvopiAia”. AuTto eival ONUAVTLIKO amo MAsUPAS aodaleiag
Ouwg dev eival mavta epktd KabBwg peydlo pépog Twv dlaouvdedbepévwy oto Aladiktuo
UTIOAOYLOTWVY XPNOLUOTIOLOUV IOLWTIKEG SleuBuvoelg IPv4 kol Bplokovtal miow amo dpopo-
Aoyntég mou ektelolv petagpoaon Sicubuvoswv (Network Address Translation - NAT). Auto
dnuloupyel mpoBARpata otn Xprion achadwv npwtokOAAwv (IPsec) ta omnoia otnpilovral
OTNV MAYKOOULO LOVASIKOTNTA TwV SleuBUVoewWV IP TwV TEPUATIKWY KOUPBwWVY. AUTO OUwG Sev
LOXUEL PE TG LOLWTIKEG SleuBuvoeLg IPv4. ESw Tipémel va onpelwBel ot kat n Asettoupyia NAT
elval £va HETPO yla olkovopia SteuBuvoewv IPv4 Adyw tou KivSUvou e€avtAnoswg touc. To
IPv6 £xeL tn Suvatdtnta va nmpoodépel o kABe Siktuakn Sltaclvdeon os kABe uTOAoyLOTH
OTOV KOGUO pia povadikn StevBuvon IPv6.

Ewkova 3.5.a: Mopdr autoduvapou makétou IPve

Me SleuBuvoelg purikoug 128 bit  pmopet va Stabéoel (Bewpntikd) cuvolwd 2% = 340.282
.366.920.938.463.463.374.607.431.768.211.456 1 mepimouv 3,403 x 10* SieuBivoelg (~340
€V SEKAKLG EKOTOUUUPLA)

210 Slaypappa He tn Hopdr TOU TAKETOU TOU MPWTOKOAAoU Aladiktuou IPv6 daivetal to
HEYOAUTEPO UNKOG TWV MediwV SlevBuvong mpoéAeuaong Kal poopLopol (16 oktadeg 1 128
bit) kat n amAovotepn Soun Tou, Pe Alyotepa media ta omola euvooUV TNV amodoTIKOTEPN
SdpopoAoynon.
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3.5.1 Tponog ypadr¢ Stevbuvong IPv6

Mua 8tevBuvon IPv6, 128 bit oe Suadikr popdn eivat n:

0010000000000001 0000110110111000 0000OOO0OO0OO0O0O0O000 0OOOOOOOOO0O0O0O000
0000000000000001 0000000000000000 0000000000000000 0000000000000001

Onwg eival pavepo, og autr TN popdn elvat mpakTikd adlvato va xpnotpomnolnbel. 2to IPv4
(32 bit) ta Pnodia opadomnolovvtav o oktadeg kat ypddovtav oto dekadikd. O mio amodotl-
KOG (Atyotepa Yndia) Tpomoc ypadng evog Suadikol aplBuou sivat n ypadn tou oto dekae-
Eadko. Téooepa duadika Pndla ypadovral akptPwg pe éva dekaefadiko Pndio. Anhadn 16
bit ypadovrtal pe téooepa (4) dekaeadika Pnodia.
JUpdwva pe to RFC4291 mou adopd TNV apXLTEKTOVIK TG SleuBuvalodotnong oto IPV6 kat
Kal to RFC5952 10 omoio umodelkvUEeL TOV TPOTIO Ypadng piag StebBbuvaong IPv6, Ta 128 bit:

e ywpilovtal o oktw SekaefAdeg,

® n KkaBe pa ypadetal oto Sekaefadikd pe téooepa Yndila (ta Yndla a,b,cd,e,f

ypadovtal pe meld-Ukpd ypapoTa) Kot
e Ywpiletal amno tn duthavn TNG HE AVW-KATW TEAELQL.

H 81evBuvon tou napadeiypatog yivetadl:

2001:0db8:0000:0000:0001:0000:0000:0001

EnutAov, mapaleinovtol ta apxkd pndevika (leading zeros) os kaOe tetpada Sekaefadikwv
oplBuwv. Etot n dtevBuvon ypadetal:

2001:db8:0:0:1:0:0:1
Emtiong divetat n Suvatotnta mapdAewng U0 1 MEPLOCOTEPWY GUVEXOUEVWVY UNSEVIKWYV Se-
Kae€AdwWV Kal OVTLKATAOTAOHNG TOUG LE SUO CUVEXOUEVEC AVW-KATW TeAEieg «::» To ocUUBOAO
«» OUWC TPEMEL va epdaviletal povo pa popd otn dievBuvon. Mia povo pndevikr deka-
e€ada dev avtkabiotartal amno to «::». Etol n StevBuvon Eavaypadetat:

2001:db8::1:0:0:1
€4V OMWC OTNV TOPOAVW TIEPLUTTWON UTIAPXOULV dUo onpelo oto omola epdavilovtot cuve-

XOUEVEG UNOEVIKEG SekaeEAdEG TOTE N avTKATAOTOON EPOPUOIETAL OTLG TIEPLOCOTEPEC I AV
elval loeg atov aplBuo, oTIG MPWTEC (apLoTEPQ).
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210 MPWTOKOoAAO Aladiktuou IPv6 UTtap)XoUV TPELG TUTIOL SlEUBUVOEWV:

Tomog AtevBuvong IPv6 Nepypadn
ATOKAELOTLIKAG SLOVOHNG H SlevBuvon mpoodlopilel pLo CUYKEKPLUEVN SIKTUOKN
(unicast) Slemadn (kapta Siktuou - interface) evog umoloyloth).

MaKkETOo TOU QATMOOTEANETAL O aUTH, Mopadidetal otn
CUYKEKPLUEVN SlkTuakn Stacvvdeon.

Mn QmOKAELOTLKAG H 6webbuvon mnpoodlopilel plo opdda  SKTUOKWY
Stavoung Slemadwv (interfaces) ol omoleg TumKA avrkouv o€
(anycast) SlapopeTikolg KOUPBOUG. MAKETO TTOU OMOCTEAAETAL OE

autr, mopadidetal os éva amod ta HEAN TNG opasdag,
T0 “mAnoléotepo” oUPGWvVO HE TNV EKTIUNON Twv
TIPWTOKOAAWV SpopoAdynong.

MoAudiLavopng H 6webbuvon mnpoodlopilel plo opdda  SKTUOKWY
(multicast) Slemadwv (interfaces) ol omoleg TumKA avrkouv o€
SlapopeTikolg KOUPBOUG. MAKETO TOU OMOCTEAAETAL OE
autr, mapadidetat o OAa ta MEAN TG opadag.

Mivakag 3.5.1.0: TUmot SteuBvvoswv IPv6

Agv umtapyxel n évvola tng ekmounng (broadcast). H ekmoumnn avtipetwrniletal wg el6KNA Te-
plrtwon moAuSLavoung.

3TN YevIKn toug popodr) ot SteuBuvoelg IPv6 umopei va BswpnBei 6tL amotehovvtal amnod duo
TUAMOTA, OTWG KoL oL Sleubuvoelg IPv4. To avayvwpLoTikd SIKTUOU A UTTOSLIKTUOU 1) TipdBepa
(prefix) kat To TUAMA TOU UTTOAOYLOTH).

2100 -0 -0 -0 :4d :3lac 12 :45
Aiktuo YroAoyiotrg
(prefix) (interface ID)

Xpnotporoteitat kot 6w n onueloypadia CIDR pe tov aptOpuo petd tnv kabetn “/” vo SnAwvel
oto Sekadikd cuotnua Tov aplBpd twv Pndiwv Tou MPobEpatog Ta onola ival onUaVTLKA
yla tn dpopoAdynon:

2100:0:0:0:4d:31ac:12:45/64  2100::4d:31ac:12:45/64
LE avayvwpLloTiko (umo-)Siktuou: 2100: - /64

211G SleuBuvoelg KaBOALKAG amOKAELOTIKNG Slavopnc (unicast) to mpdBepa unopet va avaAv-
€T0L O€ EMUTAEOV TUAMATA:

2100 :0 :0 :0 :4d :3lac :12 145

prefix sub-net interface ID
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To avayvwpLoTiko Tng SIktuakng Stemadng (interface ID) mpogpxetat amnod tn duoikr dtevBuv-
on t¢ Staocuvdeong pe tn popdn EUI-64 tou IEEE

H popdn EUI-64 SnAadr TO EKTETOMEVO HOVOSIKO OVAYVWPELOTIKO Twv 64 bit (Extented
Unique Identifier EUI-64), eddoov dev eival e€apyng 64 bit, o pia amAn kapta Siktuou, mpo-
KUTTEL oo T puoikn StevBuvon (48 bit MAC address) pe tnv €€n¢ dtadikaoia:

H 6tevBuvon MAC xwpiletal oto péoov oe duo loa TuApata (24 + 24 bit ) 3 + 3 byte)

napepBAaAAeTal n akoAouBia 11111111 11111110 (oto Suadiko) 1 fffe (oto Sekaefadikd)
otnV MPWtn oktada aAAdleL To 70 amo aplotepd bit (b6) oe 1
ypadeTal opaSomolnuévn o TeTPAdeC SekaefaSIKWV OPOUWY XWPLOUEVEG pe “:”

aKOAOUBWVTAC TOUG CUVTAKTLKOUG KAVOVEC ypadn Steubuvoswv IPV6.

Ewova 3.5.1.a: Metaypadr StevBuvong MAC 48 bit o EUI-64

O tumog tne teBuvong avayvwpiletal amod ta uPpnAdtepng taéng Wndia (aplotepd) tng

SlevBuvonc wce €ne:

Tumnog AtevBuvong NpdBdepa (Suadiko) Inueoypadia IPv6
AkaBoplotn (Unspecified) 00...0 (128 bits) ::/128
Enavatpododotnong (Loopback) 00...1 (128 bits) ::1/128
MoAuSiavopng (Multicast) 11111111 f00::/8
Torkéc 8/voelc LeVENG OTOKAELOTIKAC 1111111010 fe80::/10

Stavopung (Link-Local unicast)

KaBoAikr 8/von amokA£LOTIKAC SLavopng
(Global unicast)

ot.dfmote d&Alo

Mivakog 3.5.1.8: Avayvwpion tunwv 6/voswv IPv6
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Katd tnv ekkivnon, £évag urtoAoyLoTrG 0 omoiog uTtootnpilel To MPWTOKOAAO IPV6 puBpileton
autopata (autoconfiguration) maipvovtag pia Tomikr §/von (eVENS AMOKAELOTLKNAG SLAVOUNG
(Link-Local unicast) wote va €xel Tn SuvatotnTa SIKTUAKAG eMLKOVwviag og eminedo Tomkou
Siktvou. H &tevBuvon autn €xel tn popdn:

1111111010 + 54 pndevikd + EVI-64

Ma mapadeypa, ya tnv kapta Siktvou pe duaikr tevBuvon 00:19:d1:60:cb:f8 n tomwkn
8/von Tevénc amokAelotikng Stavoung (Link-Local unicast) eival n fe80::219:d1ff:fe60:cbf8
ONMAVTLIKA yLa tn SpopoAoynon

3.5.2 EWbkég StevBuvoelg IPv6

AebBuvon enavarpododotnong (Loopback), ::1/128 AvadEpetal otov 510 TOV TOTIKO UTIO-
AoyLoth. Evag uTmoAoyLoThG, akopn KL av Sgv €xeL Kauld diktuakr Stacuvdeon otéAlvovtag na-
KETA Le TPOOPLOUO (destination) tn StevBuvon ::1 autd SLeKMEPALWVOVTAL TTOW (EMavaTpo-
dobotovvtat) otov (510 Tou Tov eauTo. Avtiotolyei otnv 127.0.0.1/32 tou IPv4.

0:0:0:0:0:0:0:0 1 ::/128 (unspecified): Zuvavtdrtal pévov wg dteBuvon pogéAeuong (source)
Kot SnAWVEL TTaKETA Tou “i6lou” tou unmoloyloth. ExeL tnv (Sla onuacia pe tnv avtiotoyn tou
IPv4, 0.0.0.0/32 (Limited source)

fe80::/64 (Link local unicast): Tomkn 6/von (evénc amokAeloTikAg Stavoung. PuBuiletal auto-
pata. Exel onuaocia avtiotoyn tng 169.254.0.0/16 (Link local) tou IPv4. S€ £vav umoAoyloth
glval to mpdBepa fe80::/64 cuvodsuodpevo and tn dicvBuvon MAC (48 bit) petaypoppévn
o popdn EUI-64. MNa napadelypa otov unoloyloth pe duaotkn StevBuvon MAC 00-19-d1-
60-cb-f8 n omoia oe EUI-64 yivetar 02-19-d1-ff-fe-60-cb-f8, n tomikn 6/von {evéng amno-
KA£LoTIKNAG Stavopng eival fe80::219:d1ff:fe60:cbf8. Ta windows Sev akoAouBouv auth tnv
TIPAKTLKA. AVTL auti¢ Snuoupyoulyv, autoparta, éva tuxalo interface ID.

ff00::/8 (Multicast): Ale0Buvon moAuStavopung. Avtiotolyn Asttoupyia oto IPv4 €xouv ot 8t-
guBUvoelg KAdong D, 224.0.0.0/4.

3.6 ApopoAdynon

To eninedo Aladiktvou (oto poviého TCP/IP), ektog and tn StevBuvorodotnon, sival -
dopTiopévo Kal pe Tn popoAdynon Twv autoduvapwy makétwy (datagrams) wote va e€a-
odaAloel TNV emikowvwvia PeTaly twv duo akpaiwv umoloylotwv tou Siktvou (host to
host). Na tapéxet, SnAadn, To AMATOUUEVO EMKOWVWVLOKO UTtoSiktuo. H Spopohdynaon £xet
€vvola OTav PeTatl Twv akpalwv umoloylotwy pecolaPel TouAdxLoTov Evag SpooAoyNTHG.
Ye avtiBetn neplmtwon eival SLaB£oiueg ko GANEC TEXVIKEG (LeTaywyn - switching, yedUpwon
- bridging) ot omoleg pmopouv va vAomotnBouv amd to 20 emninedo tou OSI kat avadépovral
oTo 1610 puoiko Siktuo.

ApopoAoynon elval to £pyo TNG petakivnong (mpowBnaong, Stekmepaiwong) tng mAnpodo-
plog amo tnv adpetnpio péow vog SLaSIKTUOU KOl TApAS00NnG 0TOV TPOOPLOKO TNG.

H SpopoAoynon nepthapfavel Suo SLaKPLTEG SpACTNPLOTNTEG

® TOoV PoodLopLlopd TG KAAUTEPNG SLadPOopNG amo tnv adetnplo WG TOV TPOOPLOUO KL
e tnv petadopd (mpowbnon - IP forwarding) Tng opadomoinuévng, og MOKETA, TANPO-
¢doplag oTov MPoopLopo tng, Stapéoou tou Atadiktiou.
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H Seutepn dpaoctnplotnta, n petadopd-nmpowdnon Twv MOKETWY dev eival Wlaitepa mo-
AUTAOKN Kal N uAomoinor tNng eival oxeTka eVKoAn. H mpwtn OUwE, 0 MPOodloplondC TG
Sladpopung, pmopel va kataAnéel oe Wlaitepa ocuvBeTo MPOPANUA To omoio Kahouvtal va
OVTLUETWTTIOOUV TA MPWTOKOAAQ SpOLOAOYNONG.

To TpWTOKOA SPOLOAGYNGCNE XPNOLUOTIOLOUV LETPIOLLO XOPOKTNPLOTIKA YLOL VO EKTLLHOOUV
miota Stadpopn elvat KaAUTEPN yla €va TTOKETO. TETola elval To eUpog {wvng (TaxvtnTa) Twv
YPOUUWV TNG SLadpopnG, N OXETIKA amootach (aplBuog Twv aApdtwy 1 KOpBwY) €wg Tov
T(POOPLOUO K.A. H ektipnon tng BEATLOTNG SLASPOUNG TTPOC TOV TTPOOPLOUO YivETAL ard TOUG
aAyopLOpoUG TTOU XPNOLUOTOLOUVTAL Ao To TPWTOKOAAD SpopoAdynang.

Ewkova 3.6.a: MpowBnon makétwy IP

Me tn BonBela twv alyopiBuwv cuVTAoooUV TOUG TIVOKEG SPOUOAOYNONG OL OTIOLOL TTEPLE-
xouv mAnpodopieg dpopoioyiwy. OL mMAnpodopieg dpopoloyiwv moikilouv avaloya e Tov
XPNOLLOTIOLOUEVO aAyOpLOpO.

OL aAyopLBpuol §popoAdynong EVNLEPWVOUV OTOUG TIIVOKEG SPOOAOYNONG L TTOLKIA LD TTAN-
podoplwv. OL BACIKOTEPEG €lval OL QVTLOTOLKIOEL TIPOOPLOUOU KAl EMOUEVOU GAUOTOG
(next hop) oL omoleg Aéve oto SpopoAoyntr o€ mola SIKTUaKr SLacuvdeon va mpowbnoeL va
€L0EPXOEVO TIOKETO. Otav Evag SpopoAoyntng TMapaAdUBAVEL EVO ELOEPYOUEVO TIOKETO e€e-
talel TNV SlevBUvVoN MPOOPLOLOU Kol TIPOOTIABOEL va TNV TALPLAEEL HE pia eyypadr EMOUEVOU
GALOTOG OTOV TiivaKa SPOOAOYNONG. 2T CUVEXELX TIPOWDBEL TO TMAKETO amd TNV AVTLOTOLKN
Siktuakn dtacuvdeon.

AuTO onpalvel 0tL n AnYn anodacswv yla tn Stadpour mouv Ba akoAouBrnoouv ta autodL-
VOOl TTALKETA ETIAVAAQLBAVETAL YL KAOE TIAKETO XWPLOTA KOL UTIAPXEL TO EVOEXOEVO TIOKETOL
yla Tov (610 mpooplopd va akoAouBrioouv oe SLOPOPETIKEG XPOVIKEG OTIYUEG SLADOPETIKEG
Slobpopéc.

Ol mivakeg SpopoAdynaong epLléxouv Kal TAnpodopieg oL omoieg ekdppalouv To Babuo mpoti-
punong pag Stadpopng (Tou eMOUEVOU AALOTOC).

OL 6pOPOAOYNTEG EMKOWVWVOUV LETALY TOUCG AVTOAAACCOVTAG UNVULATO KOL EVNLEPWVOUV
TouG Tivakeg SPOUOAOYNONC TouG. Ta UNVULOTA EVNUEPWONG UIMOPEL va eival HEPOG Tou
miivaka dpopoAdynong i oAokAnpog. Evag Spopoloyntr¢ avallovtag Ta UNVURATa eVNLLE-
pwWoNG AAAWV SpopoAOYNTWY UIMOPEL VoL OXNUATIOEL Lot AETTOUEPN EKOVA TNG TOTtoAoyLag
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KOL TNG TPEXOUTAG KATAOTAONG TWV oUVOECEWV Tou Aladiktuou. Etal elvat og B€on va mpoo-
SlopileLtig BéATIoTEG SLadpOUEG TIpOC LA OPOUC TPOOPLOUOUC TOU AladLKTUOU.

To mpwtokoAAo IP xpnowwomotel autoduvapa aketa (datagrams) kot givot oxedlacpévo va
Aeltoupyel oe GAOUG TOUG TUTTIOUG UALKOU SIKTUOU. Av Kal KAveL tn BEATLoTN poomddela (best
effort) yla va emdwoel To KABe aUTOSUVOHO TIOKETO, TO UTIOKELLEVO UALKO SIKTUOU pmopel
va Aettoupynoel AavBagopéva. ETol Sev eyyudTal OTL UITOPEL VAL OVTLUETWITIOEL TOL TP AKATW
npoBAfuata:

e EmavaAnyn autoSuvapou TaKEToU

e Emiboon pe kabBuoTtépnaon f eKTOGC CELPAG
® AN\oiwon dedopévwy

® ATMWAELO QUTOSUVAOU TIOKETOU

M TNV AVTLETWTTLON TETOLWV 0GOAUATWY UTIEVBUVA EIVOL T AVWTEPA OTPWLATA SIKTUWONC.

3.6.1 Apeon/Eppeon

2N Baukn Tng apxn, N SpopoAdynon eivat oAU arAr]. O apxIKOG UTIOAOYLOTHG, O ATTOCTOAEAS,
o omolog dnuloupyet Ta autoduvapa raketa (datagrams), e€etalel tnv dtevBuvon IP mpoopl-
opoU. Eav bev elval torikn (6ev €xel WG TPOOPLOKO UTIOAOYLOTH 0 oTolog Bpiloketatl oto i6Llo
Siktuo) ToTE 0 amootoAéag avalntd évav Spopoloyntr o omolog (eAmilet va) Bploketal otn
owoTN KatevBuvon MPOG TOV MPOOPLOUO Kal OTEAVEL TA TOKETA 0€ aUTOV. O SpopoloynTig
0UGCLOOTLKA eKTEAEL TNV 1BLa Stadikaoia. Kabes Spopoloyntng Katd HRKog tng SLtadpoung ema-
vaAopBavel tn dtadikaoio LEXPL TO TTAKETO Vo GTACEL o€ £vav SpopoAoyntr) o ornoiog Bploke-
TalL oto (610 dUOLKO SIKTUO LE TOV UTIOAOYLOTH) OTOV Omoio avrikel n dtevBuven mpoopLlopou.
Exkel mapadidetal To MAKETO.

Ta mpaypata dpaivovtot armAd, woTtdoo oAU ypryopa meplmAékovTtal KabBwg ta diktua peya-
AwVouV o€ €KTaon Hall LE TIC AVAYKEC XWPNTLKOTNTAG TWV YPAUUWY ETILKOWVWVIAG.

AvodEpBnKe OTL 0 aPXLKOG UTIOAOYLOTNG, 0 amooTtoAéag, e€etalel tnv SievBuvaon IP mpoo-
pLopol. Auto TIoU KAVEL, OTnV mpaypatikotnta, ival Aoyikd KAl (AND) tng dtevBuvong IP
T(POOPLOMOU HE TN HAoKo SikTuou ylo va Bpet tn StelBuvon Tou SikTtuou MPoopLopoU. ITn
OUVEXELD TN OUYKPLVEL pe Tt Sikn Tou SlevBuvaon Siktuou. Av sival ibleg tote cupmepaivel otL
0 UTIOAOYLOTHG TtpoopLlopol Bploketal oto (6lo SikTuo. ITn CUVEXELD KOAEL TO TIPWTOKOA-
Ao ARP yia va paBet tn puotkn StevBuvon mou avtiotowei otn StevBuveon IP pooplopol,
€VOUAQKWVEL TO TTAKETO O€ €va MAACLO KOl TO OTEAVEL OTOV TPOOPLOUO TOU. TNV MEPImMTwan
QLUTI OL UTIOAOYLOTEG POEAEUONG KOL TTPOOPLOLOU Bpiokovtat oto i6Lo Siktuo, Sev pecolaPel
Spopoloyntig kat n Stadikacio xapaktnpiletal dpueon SpopoAdynon.

Edv katd tnv e€€taon tng SteBuvong IP mpooplopol SLamoTWoEeL OTL O UTIOAOYLOTHG TTPOO0-
plopou Bpioketal o Stadopetikd Siktuo tote avalntd otov Tmivaka SPoUoAOyNong Uia Ko-
Taxwplon n omola va avadépetal ite otn Slevbuvon eite otn SlevBbuvon diktuou mpoopt-
opoU. Ekel evromilel Tov avtiotolyo Spopoloyntr, KaAel To mpwtokoAAo ARP yla va padel
™ ¢duoikn StevBuvon mou avtiotolxel otov SpopoloynTtr, EVOUANOKWVEL TO TTAKETO O £va
TAa{olo e POOpPLOUO TN ducoikr SlevBuvon tou dpopoAoynTr] KAl TOU TO OTEAVEL yla val
ouveyloel tnv mpoomnadelo mapadocng TOU TTOKETOU TPOG TOV TEALKO TOU PoopLopo. Otav ot
UTIOAOYLOTEG TIPOEAEUONG KOl TIpoopLopol Sev Bpiokovtal oto i6lo diktuo Kal pecolafouv
OVAUECA TOUG £VOC N TIEPLOOOTEPOL SpooAoyNTEC TOTE N Sladikaoio xopaktnpilletal EUpeon
SpopoAdynon.
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JuvnBwg umdpyel £€vog mposrheypuévog Spopoloyntig (default router, default gateway)
WoTe €av dev TaLPLATEL KATIOLA ATIO OAEG TIG AAAEG KATAXWPLOELG TOU Ttivaka dpopoAdynong
pe to Siktuo f tn devBuvon IP mpooplopol va Tapadidetal To MAKETO Yl SLEKMeEpAlwon
OE QUTOV.

Eav n &tevBuvon mpooplopol dev avikel oto dlo Siktuo pe Tov amootoAéa, Sev UTApP-
XEL KOTOXWPLON YL AUTAV Kot To SIKTUO TG oTov mivaka dpoproAdynong Kot dev €XeL opLoTel
TIPOETUAEYUEVOG SpopoAoynThG TOTE To diktuo aduvartel va mpoxwpnoet tn dtadikacia Spo-
HOAOYNOoNG Kal TTANPOdOPEL TOV AmOCTOAEN, KAVOVTAG XPron Tou TpwTtokoAAou ICMP, otL o
T(POOPLOUOG Sev elval mpooBAcLog.

To mopakatw Slaypappa pong oto oxnua 3.6.1.a epdavilel mopaotatika tn dtadikaoia tng
8pouoldynong, dpeong f Eppeong.

Ixnua 3.6.1.a: Atadikacio SpopoAoynong autodUVaOU TTOKETOU
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3.6.2 Mivakog popoAoynong

Kevtpkd poho otn Stadikaoia tg §pouoAdynong mailel o mivakag dpouoAloynong. Eival n
KapSLa Tou alyoplBpou SpopoAdynong. Bploketal otn pvrun Tou umtoAoytotr i Spopoloynth
Kal o€ kaBe ypappn Tou meplhapBavet anapaitna:

e Lo SevBuvon SIKTUOU TPOOPLOHOU I} UTIOAOYLOTH TPOOPLOHOU (CTIavLOTEPQ)
ouvoSeuopevn amo tn paoka Siktvou. Eival to kAeldi avalntnong otov mivaka,
e Tn &ievBuvon Tou endpevou Spopoloynth (emopevo alpa - next hop) mpog autov
TOV TPOOPLOUO Kall
e tn Swktvakn Sienmadn (interface) péow tng omolag eival MPooPACLUOG O EMOUEVOG
Spopoloyntng.
JuvnBwg nephapBavel kot GAAeG TAnpodopieg Omwg TNV TLUA METpnong (metric) yia to Babud
TPOTLUNGNG TOU GUYKEKPLUEVOU SpopoAoynTh.
O mivakag §popoAoynong ap)LKOTIOLEITAL KATA TNV €KKivon Tou uTtoAoyloth 1 §popoloyntn
arnod pubuloelg mou sival anobnkeupéveg oe apxeia pUBUICEWY. TN CUVEXEL UTTOPEL va
TIOPOUEVEL OTATIKOC N va LeTaBaAletal Slapkw epocov €xeL pUBULOTEL va evnueEPWVETOL
Suvaukd anod ta TpwtdkoAAa SpopoAdynong.

Mivakag §popoloynaong (to Baoikd HEPOC) oe umoAoyLotr pe windows?7

C:\Windows\System32\drivers\etc>route -4 print

IPv4 Ii{vaxkog dlLadpoudv

Evepyéc dLadpouéqg:

ALeGOuvon dLkTUOU Mé&oka O LKTUOU [IGAD AlooUvdeon MéTpo
0.0.0.0 0.0.0.0 192.168.1.1 192.168.1.11 30
127.0.0.0 255.0.0.0 Me oUvdeon 127.0.0.1 306
127.0.0.1 255.255.255.255 Me oUvdeon 127.0.0.1 306
127.255.255.255 255.255.255.255 Me oUvdeon 127.0.0.1 306
192.168.1.0 255.255.255.0 Me oUvdeon 192.168.1.11 286

192.168.1.11 255.255.255.255 Me oUvdeon 192.168.1.11 286
192.168.1.255 255.255.255.255 Me oUvdeon 192.168.1.11 286

224.0.0.0 240.0.0.0 Me oUvdeon 127.0.0.1 306
224.0.0.0 240.0.0.0 Me oUvdeon 192.168.1.11 286
255.255.255.255 255.255.255.255 Me oUvdeon 127.0.0.1 306

255.255.255.255 255.255.255.255 Me oUvdeon 192.168.1.11 286

Mivakag 3.6.2.0: Nivakag dpopoldynaoncg IPv4 og urtohoylotr pe A.2 Windows
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Ma mopadelypa, pe Paon tov mapamavw Tivaka, av n devbuvon mpooplopol eival
192.168.1.65 tote:

e ¢tidyvetal autoduvapo makéto IP pe SievBuvon mpoéleuong tnv 192.168.1.11 ka
StevBuvon mpooplopoL tnv 192.168.1.65

® n SlevBuvon 192.168.1.65 pe paoka 255.255.255.0 avrkel oto diktuo 192.168.1.0

e yia 1o Siktuo 192.168.1.0 n méumtn ypaupr tou mivaka Seiyvel otn othAn “MoAn” ot
Sev anatteital xprion Spopoloyntn, ivat “Me cuvbeon”

® 1O MOKETO Ba mpowONnOel yla apeon dpopoAdynon and tn Alacuvdeon pe StevBuvon
IP 192.168.1.11

® Oa kAnBel to mpwtokoAAo ARP va mAnpodopriost yia tn ¢uoikn SievBuvon tou
umoAoylotr pe IP 192.168.1.65

e Oa o¢tlaytel €va mAaiclo pe StevBuvon mpoéleuong tn duoikny SlevBuvon TG
Slacuvdeong 192.168.1.11 kat SievBuvon mpooplopol T duoikn SlevBuvon Tou
192.168.1.65

® To mAaioLo OTEAVETOL OTO TOTUKO SiKTUO

Y& GAAn mepimtwon, éotw OtL n StevBuvaon mpooplopoy sivat 147.102.222.211, tote:

e ¢driayvetal autoduvapo makéto IP pe StevBuvon mpoéleuong tnv 192.168.1.11 kot
SlevBuvon mpooplopoL tny 147.102.222.211

e n OlevBuvon 147.102.222.211 pe paoko 255.255.255.0 Sivel SievBuvon Siktuou
147.102.222.0 # 192.168.1.0 dnAadn dLadopeTikd SIKTUO o TO TOTUKO.

® yLo 1o Siktuo 147.102.222.0 Sev UTIAPXEL KATOXWPELON OTOV Ttivaka SpopoAdynaong

® UTIAPYEL OHwG TtpoeTiAeypévn “MUAN” (0.0.0.0) kot eivat n 192.168.1.1 n omola
Bploketal oto 610 Siktuo

® Oa KAnBel to mpwtokoAo ARP va mAnpodoproet ywa tn ¢puokn StevBuvon g
TPOETUAEYUEVNG TTUANG He IP 192.168.1.1

® Oa o¢rtiaytel éva mAaiolo pe SievBuvon mpoéleuong tn duoikn dlevBuvon NG
Slaolvdeong 192.168.1.11 kot StevBuvon mpooplopol tn ducoiky SlevBuvon Tou
192.168.1.1

® To MAQ{0OL0 OTEAVETOL OTO TOTIKO SIKTUO

AapBavovtog unoyn tov mivaka ARP tng evotntag 3.3 kat o0t n Siktuvakr Slacuvdeon
192.168.11 €xeL puaotkny SievBuvon tnv 94-0c-6d-e3-94-1f (Sev daivetal otov mivaka ARP
eneldn adopd tnv idta, n ARP cache mepléxel TL¢ puotkég SleuBUVoEeLS TwV AAAWY CUVEETEWVY)
n dtadikaoia tng evOUAAKWONG yLa TIC SUO MEPUTTWOELG SPOUOAOYNONG PALVETOL CUYKEVTPW-
TIKG OTOV MapoKATW Ttivaka 3.6.2.5:

AIEYOYNZEIZ
MNpoopLopog EvBuldkwon ok ... MpoéAsuong lMpooptouou
192.168.1.65 /24 Autoduvapo nakéto IP 192.168.1.11 192.168.1.65
192.168.1.0 MAaioto Ethernet 94-0c-6d-€3-94-1f | 00-04-00-ed-f9-68
147.102.222.211 /24 Autoduvapo 192.168.1.11 147.102.222.211
147.102.222.0 nakéro IP

MAaiowo Ethernet

94-0c-6d-e3-94-1

74-ea-3a-cd-06-40
(192.168.1.1)

Mivakog 3.6.2.B: Nakéta kot mAaiola katd tn §popoldynaon, cuudwva Le To mopadelyua
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H Siataén tou Siktou dailvetal 0To MAPAKATW SLAYPAULA TNG EIKOVAG 3.6.2.a.

Ewkova 3.6.2.a: Aldtaén Tou SIKTUOU Tou TTapadelyLaTOC

Mivakag popoAdynong oe urtohoyloth e linux

georgel@perseus:~$ route -n

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
0.0.0.0 10.146.0.1 0.0.0.0 uG 0 0 0 ethO
10.146.0.0 0.0.0.0 255.255.255.0 U 0 0 0 ethO
10.210.0.0 10.210.5.1 255.255.0.0 UG 0 0 0 ethl
10.210.5.0 0.0.0.0 255.255.255.0 U 0 0 0 ethl
169.254.0.0 0.0.0.0 255.255.0.0 U 1000 0 0 ethO

Mivakag 3.6.2.y: MNivakag dpopoloynong IPv4 og urtodoylotr] pe A.Z. linux

O OUYKEKPLUEVOG Ttivakag SpopoAdyNnonG avinkel o urtohoyLotr) pe duo kapteg Siktuou (etho,
eth1) o omnoiog ivat Staocuvdedepévog pe duo Sladopetika diktua, pe to 10.146.0.0/24 kal
pe 1o 10.210.5.0/24 (unobiktua Siktvou kAdaong A). Ztov mivaka SpopoAdynong umapyxouv
800 Spopoloyntég, 0 10.210.5.1 mpog to Siktuo 10.210.0.0/16 kat o 10.146.0.1 (mpoemihey-
pévog - 0.0.0.0) mpog OAa ta GAAa Siktua.

Ta Siktua 10.146.0.0/24 kai 10.210.5.0/24 sival apeoa npooBaociua (Gateway 0.0.0.0) ano
TG avtioTolyeg Kapteg Siktuou ethO kat ethl.

[116]



EMIMEAO AIKTYOY-AIAAIKTYQ3H

3.7 NpwtdkoAAa ApopoAoynong

Ao T péxpL Twpa epypadn tng Spopohdynong ota TCP/IP Siktua, BAémoupe OtL €va IP
outodUvapo TakéTo Tou Talldevel oto Aladiktuo, Umopel va repdoet amo moAAoug Spopo-
Aoyntég kat Siktua péxpL va GTACEL OTOV TTPOOPLOKO TOU. TO LOVOTIATL TTOU akoAouBel ev ka-
Bopiletol amod pia Kevtpikn apxn, 0AAA eival amotéAeopa Twv 0dNyLWV TTOU TOLPVEL Ao TOUC
Tiivakeg SpopoAdynong ou cuvavtd oto taidt tou. Kabe Spopoloyntrg kabopilel povo tov
ETOUEVO OTAOUO TOU AUTOSUVAHOU TIOKETOU KAl BacileTal € QUTOV, TTIPOKELUEVOU TO AUTO-
SUvaypo makeéTo va 08nynBel oTov MPooPLoUO TOoU. Z€ UIKPA SikTtua oL Ttivakeg SpopuoAoynong
yeuilouv xelpokivnta amo tov Slaxelplotr tou SIKTUoU, EVW o HEYAAUTEPQ, TO €pYO QUTO
€XeL autopatonolnBel Kat mpaypaTomnoLleiTal ano to MPwWIOKoAAo dpopoAdynong, To onoio
METADEPEL KAL KATAVEEL TNV AMALTOUEVN TIANpodopia o 6Ao To SikTuo.

Ta npwtokoAAa §popoAoynong (routing protocols) givolt TEXVIKEG TTOU XpNOLUOTTOLOUVTOL
Qo TouG SPOUOAOYNTEG, YLaL VOl ETILKOLVWVIIOOUV O €VAG UE TOV GAAOV KOl VO EVNLEPWVO-
VTaL yLa TG aAAQyEG TIOU ONUELWVOVTOL OTLG SLASPOREG KAl OTOV TPOTIO TIPOCEYYLONG TWV
Stadpopwv SIKTUWV.

To MPWTOKOAAQ §POUOAGYNCNG TIOU XPNOLUOTIOLOUVTAL YLla TOV KABOPLOUO TwY SLadpouwy,
SnAadn yla TN CUMIMANPWON TWV TIVAKWY SpopoAdynong, TIoLKIAOUV Kal e€opTwvTal oo T
S0UNON TWV SIKTUWV KaL T OXEoN TIOU £X0UV HETAED TOUG Ta tpog dtacuvdeon diktua. Emo-
HEVWE, Ta TIPWTOKOANa SpopoAdynong eivat urteUBuva yLa:

® Tnv erithoyr) Tou KaAUTEpoU Spdpou Tipog onotodnmote Siktuo/unodiktuo pooplopol

® TNV KATAAANAN eVNUEPWON TWV TIWVAKWY SpOoAGyNong

e tnv avtaAlayn mAnpodoplwv §popoAdynong LETOEL Twv SpoUoAoYNTWY VOGS SIKTUOU.
H emkowvwvia evog Siktuou pe dAAa Siktua yivetal LECW CUYKEKPLUEVWY SPOOAOYNTWY TTOU
ovopalovtal e§wtepLkoi Spopooynteg kal xelpilovtal OAn Tnv eLoepXOUEVN Kat EEEpXOUEVN
Klvnon tou Siktuou. Me autov Tov TPOTO, N ECWTEPLKN SO TOU SIKTUOU KL TWV UTIOSIKTUWV
Tou dev elval opath amo ta untodAouta diktua mou eival cuvéedepéva e auto. Ta diktua, n
€owTteplkn Sopn Twv omoiwv Sev eival opatn amo Tov UTIOAOLTO KOOHO0, OVOUAoVTal auTo-
vopa cuotipata (AS - Autonomous Systems).

Ixnua 3.7.a: Autovoua Zuotiuata

OL péBodol Spopoldynong Slakpivovtal oe otatiky (static) kot Sduvoptkn (dynamic)
SpopoAoynon.

Ztatikr) 6popoAoynon. Ot Stadpopég mou pabaivel £vag SpopoloynTig OTOTIKA, ival ota-
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BepEg SLOSPOEG TTOU UITOPOUV E(TE VO 0PLOTOUV AHECA ATIO TOV SLOXELPLOTH SIKTUOU, £lte va
eloaxbouv autopata and Tov (6lo tov dpopoloynth. O SpopoAoyntng eAEYXEL TIG EVEPYEC
SlenadEg Siktvou mou Slabetel, kabopilel Ta SikTua MOU avtloTooUV oe KABe Slemadn Kal
ELOAYEL TN OXETIKN TTANpodoplia atov mivaka dpopoAdynonc. Katd tn otatikn SpopoAdynon:

e O mivakag Spopoldynong dnuloupyeital Xelpokivnta amo Tov SLoXELpLoTh Tou SIKTU-
ou Kal aroBnkeveTal

® O SLaxelplOTAC EVNUEPWVEL TOV Ttivaka SpopoAdynong kabe popd mou evepyoToLei-
TaL Yo véa ouveean

e OL 6popoloyntég ev avtalAdocouv mAnpodopia

e Ta teppatikd cuvnBwg E&pouv tnv IP SlevBuvon evog mpoemileypévou
(default) 6popoloynti

® 3Ta TepUATLKA yivetal va SnuoupynBolv SuvaLkd oL tivakeg SpopoAoynong Léow
Tou pwtokoAAou ICMP (Internet Control Message Protocol)

MeloveKkTipata otatikig Spopoldynonc:

e [l KAOs mpooplopd Snuloupyesitol plor gyypadr otov mivaka Spopoloynong
TOU TEPUATIKOU

® AkOun kot av duo tepuatikad Bplokovtal oto dlo Siktuo, Sev eivat Suvatov va yivel
ULa Lovo eyypacdn otov mivako SpopoAoynong

e O Ttivakeg ou dnuLoupyolvtal ival peyaiot
- AoKoTtn KOTavaAwaon HvAUng
- AU&non tou xpovou avalntnong plag StevBbuvong Héoa oTov Tivaka

e H xelpokivntn evnuépwon mivaka 6Toug SPOLOAOYNTEG TIAPOLUEVEL

Avvapikr) 8popoAoynorn. Ita peyohltepa Siktua n otatikr dpopoAoynon eival opKeTd
olvBetn Kol xpovoPopa epyacia. Mo to Adyo auto, ota peydla Siktua xpnoLuomnoLeital n
Suvauikn péBodog Spopoloynong. Me tn duvauikn uéBodo Spopoldynong, ol SLoSPoUES
SNULoUpyoLVTAL AUTOUOTA LLE TN XPHON SLAPOPWV TEXVIKWV OL OTIOLEG UAOTIOLOUVTAL UE TTPW-
TOKOAAQ SpopoAdynong. Me tn xprion SUVOULIKWY TIPWTOKOAAWY, oL §POUOAOYNTEG UITOPOUV
VO EVNLEPWVOVTAL QUTOUATA Yia aAAYEG 0TOo SikTUO, avTaAldooovTag SESOUEVA IE YELTOVL-
KoU¢ dpopoloyntég. Kata tn Suvapikr §popoldynon yivetal:

e AvtoAAayn MANPodOopLWV LETAEY YELTOVIKWY SPOLOAOYNTWY, CXETIKWV LE TLG TOTIOAOY(-
£¢ TwV SIKTUWV oTa omolia oL Spopoloyntég cuvdéovtal.
e Aladopornoincn wg mpog tnv mAnpodopia mou eyypddeTal oToug mivakes SpouoAdyn-
ong
e Xpnotuormnoinon evog aAyopiBuou dpopoAdynong, o omolog :
- Xpnotuomnolel mpwtokoAAa avtaliayrg mAnpodopiag dpopoAdynong:
o [la sowteplkn dpopoAdynon (Héoa ota Opla evog AUTOVOLOU JUCTHHATOG)
o [ efwtepikn Spopoloynon (Hetafy AUTOVOUWY ZUOTNUATWY)
- Evnuepwvel toug mivakeg pe Bacn tnv mAnpodopia mou AauBAavel amod MIVOKES
YELTOVIKWY SpopoAoyntwv
- KaBopilel tnv «moAttikr» SpopoAoynong (emiléyet Tnv kaAlutepn Stadpopr) mpog tov
T(POOPLOLO)

Yrapxouv §uo Baotkd 16N TMpwTokOAA WY Suvapikng SpopoAoynong:
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Ta Eowtepikd MpwtokoAa MUAng (IGP - Interior Gateway Protocols), ta omoia
XPNOLLOTIOLOUVTOL YLO TV ETLKOWVWVIA TwV SPOoAOYyNTWV Kot TV avtaAlayr Twy Tva-
Kwv SpOOAOYNONG TOUG OE €Va AUTOVOUO oUOTNUA. TUTIKA TIPWTOKOAAO QUTNG TNG Ka-
tnyopiag eivat to NpwtokoAho NMAnpodopiag Apopordynong (RIP — Routing Information
Protocol) kat to MpwtokoAAo Bpayutepou Movonatiot (OSPF — Open Shortest Path First).
Ta E§wrtepwkd MpwtokoAa MUAnG (EGP - Exterior Gateway Protocols) ta omoia
XPNOLUOTIOLOUVTAL VLA TNV ETLKOWVWVIA TwV SPOoUoAOYNTWY KoL TNV avtaAlayr Twy mwa-
Kwv 6popoAdynong toug HeToly SLadopETIKWY AUTOVOUWY GUOTAUATWY. TUTILKO MPWTO-
KoAAO auTNG TNG Katnyoplag eival to BGP (Border Gateway Protocol).

Ot aAyoplBpoL ota ecwTepLKA TPWTOKoAAa TIUANG (IGP) Suvapikng SpopoAoynong Stakpivo-
vTalL og SUO KOTNYOpPLEG:

AAyopOpuol Araviopatog Antootaong (Distance Vector Algorithms), otoug omoioug ot
Tivakeg SpopoAoynong armotedovvTal amo Ha oslpd ord mpoopLlopols (vectors) ka
KOOTN Yyl TIC amootdoelg (distances) mou &laviovtal PEXPL TNV TPOCEYYLON TOU
nipooplopoU (r.x. RIP, IGRP).

AAy6pLOpoL Katdotaong uveong (Link State Algorithms) (rt.x. OSPF).

Ixnua 3.7.8: Xprion mpwtokoAwv IGP kat EGP

(Mnyn:http://mars.tekkom.dk/mediawiki/index.php/CCNA_Explorer 2_Introduction_to_Dynamic
Routing_Protoc ols)
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Baowkn Asttoupyia Twv MPWTOKOAAWY SpopoAOYNoNG, OTIWG TIPOELTAE, Elval n eUPeCH Kal N
€TUAOYH TOU KOAUTEPOU SpOHOU yla Ta SIKTUA TIPOOPLOHOU PE TN XPHon KAatdAAnAwv aAyo-
plBuwv dpopoioynong (routing algorithms). O aAyoplBuog dpopoAdynong Snuloupyel Evav
opLBuo, tov omoio ovopaloupe METPIKO (metric) kdoToug, yia kaBe Stadpoun oto Siktvo. H
SL06popn LE TO UIKPOTEPO KOOTOC YLA TOV (610 TIPOOPLOUO KOTAXWPELTAL TEAKA OTOV TtivaKa
SpopoAdynong. Avaioya pe TV UAoTIolnon, w¢ KOOTOC UIopel va xpnotpomnotnBsi o aplBpuoc
Twv Spopoloyntwy (hop count) mou TePVA TO KAVU LA LEXPL VAL GTACEL GTOV TIPOOPLOO TOU,
10 €Upo¢ Lwvng NG ypauung (bandwidth), n kaBuotépnon (delay), to ¢optio TNG YPAUUAS
(load) kat pa oglpd AWV TOPAUETPWY i Evag cUVOUACUOC amd QUTEG.
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Epwtioslg - Aoknoeig KedpaAaiov

1.

Ao TG mopakdtw SteubUVoELS IP onUELWOTE TIOLEG eivat cwoTEC (2QXTH) ka toteg AdBog
(ANABOZ). MNa T cwoTEG, dwoTte TNV KAAoN (TAEn) otnv omola avnkouv Kot TNV mpokabo-
PLOMEVN HACKA TNG KAAONG, yla 8e TIg AdBog, attiohoynote ylati eivatl Aabog.

155.54.12.17

192.268.1.1

a
B 10.146.0.1
Y
6

122.122.11.53

€ 192.168.12.7.1

ot |223.54.136.133

o tov untohoytotr pe StevBuvon IP 192.168.1.18 va dwoete:

1) Tnv kAAon-tan SKTUOU OTNV OToLa AVAKEL

2) Tnv nmpokaBoplopévn paoka SIktiou

3) Tn 8tevBuvon Siktvou (network address) kat tn StevBuvon ekmounng (broadcast
address)

4) Tnv neploxn SleuBuvoswy (amod - £wg) oL omolieg avrkouv oto 8lo SikTuo Ue Tov ou-
VKEKPLLEVO UTIOAOYLOTH KOl TOV GUVOALKO apLBUO UTIOAOYLOTWY TOU CUYKEKPLUEVOU
Stuou

o tov urtohoylotn pe StevBuvon IP 172.16.1.18 va dwoete:

1) Tnv kKAdon-ta&n SKTUoU oTNV Omoilo AVAKEL

2) Tnv mpokaBoplopévn paoka Siktuou

3) Tn &tevBuvon Siktvou (network address) katl tn SievBuvon ekmounng (broadcast
address)

4) Tnv nieployn SlteuBuvoewv (amo - £wg) oL omoieg avnkouv oto (5o SikTtuo pE Tov ou-
VKEKPLUEVO UTIOAOYLOTH KAl TOV OUVOALKO aplOpUO UTTOAOYLOTWY TOU GUYKEKPLUEVOU
Siktuou

YrioAoyiote TOGGoUG UTIOAOYLOTEG UITOPEL va €XEL TO SIKTUO OTO OTIOL0 QVAKEL O UTIOAOYL-

0TA¢ 192.168.64.0/16 (udoka Siktvou 255.255.0.0).

Ot uttoAoyLoTtég pe SteuBuvoelg IP 192.168.31.12/22 kat 192.168.47.13/22 (n pdoka St

Ktuou /22 eival 255.255.252.0) avrikouv oto (610 Siktuo;

Aivetal n 8tevBuvaon Siktvou 192.168.5.0/24 Snhadn pe pdoko diktvou 255.255.255.0

1) Na xwplotel to Siktuo oe tpia (3) TouAdytotov untodiktua kot va 60600V

2) ol TepLoxEg dleuBUVoEWV KaBwWG Kal

3) ot &teuBUvoeLg UTTOSIKTUOU Kol EKTTOUTING yia Ta Suo TpwTa urtodiktua.

4) MNOooUC UTTOAOYLOTEG UMOPEL va €XEL TO KABE UTIOSIKTUO;

Motoi utoAoytoTég (6leuBuvoelc IP) avrikouv oto (610 Siktuo pe Tov 192.168.31.12/22 (n

paoka Siktvou /22 eivat 255.255.252.0);

Moéoca Pnoia (bit) mpénel va dwooupe 0ToUG AOOUC TNG LACKOC YLa VA XWPLOTEL €val

Siktuo onolaodnmote kAaong (A, B, C) oe touldylotov €L (6) urtodiktua;

‘Eva autoSUvapo rakeTo IP ouvolikoU unkouc 2600 bytes (pali pe tnv erukedalida) kot

pe TN oto nedio avayvwplong 0x012d8 npodkettal va SLENBeL anod diktuo Ethernet pe
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MTU = 1500 bytes, nAadn to mAaiold Tou pnopet va petadépel to moAU 1500 bytes. To
TakETo IP €xel to DF=0. Na attioloynoete ylati Oa SlaomaoTel To ap)Lko TTAKETO KAl VoL
umoloyloete o€ Mmoo TRt Ba YwpLloTtel. AKOAOUOWC VOl GUUTTANPWOETE TOV TTOPOKA-
Tw Tivaka:

lotuAua |20

Mnkog emikedpalidag (AEEeLg Twv
32bit)

JUVOALKO UNRKOG

(bytes)

Mrkog debouévwv

Avayvwplon

DF (onuaia)

MF (onuoaia)

YXET. B€on TUAMOTOC
(oktadeg byte)

10. Amo tn Sldomaocn evog moKETou IP mpoékue o Tivakag e TO OTOLXELQ TWV TUNUATWY,
OUWC AE(mOUV PEPLKA. ZUMTTANPWOTE TA OTOLXELQ TTOU AELTIOUV KOl OMTAVTAOTE OTO €pW-
o “MoLo ATAV TO GUVOALKO LKOG TOU apXLKOU TTOKETOU;”

lotunua | 20

Mnkog emikedpaAibog (AEEELC Twv 5
32bit)
JUVOALKO PRKOG 844 100
(bytes)

Mrnkog Sedouévwv

Avayvwplon 0x34b6

DF (onuaia) 0

MF (onuaia)

IXeT. B€0n TUAMATOG 206
(oktabdeg byte)

11. Adou to medio MF elvar 0 kal o€ éva auToSUVOO TIAKETO TIoU 6 SLOOTIACTNKE QAN Kot
OTO TEAEUTALO TUAKA EVOC SLAOTIACOUEVOU TIOKETOU, TWE UIMOPOUUE va KAtaAdBoupe av
TIPOKELTAL YL TNV TTIPWTN epimtwon r tn deUTePn;

12. Molo €ival To HEYLOTO UAKOG TOU autoSUVOOU aKETou IPv4; (Yodeén: ueietorte ta
niedia tne emikepadidog)

13. Ot emikedaAldeg SUO TUNUATWY Tou (6lou apXLKOU TEUAXLOUEVOU TTOKETOU IPv4 €xouv TO
1610 aBpolopa eréyyou;

14. Eva autoduvapo naketo IPv4 Siépxetal amo évav dpopoloynth. Exel to iSto dBpolopa
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.
30.

31.

32.

33.

34.

eAéyxou erukedpalibag otav peUyeL e auUTO Tou ixe otav Npods;
Mot n oxetkn B€on Tunpotog (to offset) oe Eva makéto IPv4 ou Slacmaotnke LeTpeital
oe oktadeg byte; (Ynodeén: ueAetnorte ta nedia tne emikepadidac)

‘Eva autoduvapo maketo IPv4 Siépxetal anod évav dpopoioyntr. Tt cupPaivel oto nedio

™e erukepalibag “Xpovog lwng - TTL”; TLOa cupPel edv To akETo, oTo medio “TTL”, £xel
™V TN 0;

Motwa eivatl n Béon tou mpwtokoAou ARP (o molo eninedo)oto SLACTPWUATWUEVO
povtélo Siktuwong (OSI 1) TCP/IP) kat ota Asttoupyla ektelel; Mowa eivat n duoikr Si-
gVvBuvon otnv omnola aneuBuvetal Eva epwtnua ARP;

Mwg oxetilovratl ta mpwtokoAa ARP, RARP kat ot SteuBuvoelg, duowkég (MAC) kot
Aoykég (IPv4);

TLKAvEL To TPWTOKOAAO ARP, tpLv mpoxwproeL otnv utoBoAr evog epwtnuatog ARP;

Y€ oo eminedo tou povtélou TCP/IP Asttoupyouv ta mpwtokoAa BOOTP kot DHCP;
Awote duo Baotkd Aeovektipata tou DHCP ta omoia TeAk& cUVERAAAQV OTNV ETILKPA-

TGN TG XPoNG Tou.

‘Evag meAdtng DHCP, pe Suvapikr puBuion, TL pEmeL va Kavel mpv Anéet n uiobwaon tng

S1evBuvong tou;

MNwcg pmopolv va efumnpetnBOolv mehdte¢ DHCP amd Swokoptotég DHCP ol omoiot
Bpiokovtal os Sladopetikd duaika Siktua;

BaAte o€ cwoTtn XpOoViKN Oglpd ta unvupata DHCP

1.DHCPACK
2.DHCPDISCOVER
3.DHCPREQUEST
4.DHCPOFFER

Mw¢ mAnpodopeitatl évag umoloyiotrg tn StevBuvon IP evog aAMou umoloylotr tov
omnolo o xpotTng {NTA LE TO OVOUA TOoU;

Avadépete Suo Baotkd mpofAnpata mou eUdavVIoTNKOV KATA TN XPrON TOU TIPWTOKOA-
Aou IPv4, kupiwg e€attiag tng avénong tou peyeBouc Tou AladikTuou, Kal eplypaPTe
€va amod autd. MNwg avTLeTWioTnKe armd To MPwTokoAAo IP €ékdoon 6 (IPv6);
Metaypapte tn SlevBbuvon IPv6 2001:0db8:0000:0000:0001:0000:0000:0001 pe to
OWOTO TPOTO CUVTOUNG Ypadng ylo SleuBuvoelg IPv6.

MeplypAaYte TOUG TPELG YEVIKOUC TUTIOU SleuBUvoewv mou opilel To mpwTtoKoAAo IPv6.
Mo tov umoloylotr pe duaotkn StevBuvon (MAC) 74-ea-3a-cd-06-40 va ypagete thv
torikn 8/von Levéng amokAslotikng Stavoung (Link Local Unicast)

TLeilvat n SpopoAdynon Kol TOLEG EMUEPOUC SpAoTNPLOTNTEG TIEPLAAUBAVEL

Mola mpoPAnuata (avadépete TouldyLotov Tpia) Sev eyyudtal OTL UMOPEL VAL AVTLUETW-
o€l to mMpwtokoAo Atadiktuou IP; Molog Ba TPEMEL va TA AVTLLETWITIOEL;

Mote n SpopoAdynon xapakTnplleTal AUECN Kot TIOTE EUUEDN;

Yrioloyiotng pe SiebBuvon IPv4 192.168.1.12/24 B€AeL va €MIKOWVWVNAOEL UE TOV
umoAoyloth pe StevBuvon 192.168.2.124/24. H §popoldynon Ba eival dueon r éupeon;
ArtloAoynote TNV anavinon oog.

‘Evag urtoAoyLotng B€AeL va oteilel Eéva autodUvapo makeTo IP og évav AAAo Tou omoiou

n &tevBuvon (kat n telBuvon Siktou) Sev €xel KataxwpPLOTEL oTOV TivaKa SPOOAdYN-
onN¢ tou. Tt Ba KAVEL;
Tielval o alyoplBpocg Spopoldynong;
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35. Molog 0 poAOG TwV MPWTOKOAAWV SpooAdyNnong;

36. AvadEpETe TIC KATNYOPLES, OTLG omoleg Stakpivovtal Ta TpwTokoAAa SpopoAdynong.

37. Meplypate ev cuvtopia TNV AUEDN KAl TNV EUPESN SpooAdyNnon.

38. Mola gpyaocia ektehel évag eEwTtepIKOg SpoLOAOYNTAG;

39. Mota diktua ovopdlovtol autovopa cuotiuata (AS);

40. Nola n dtadopd TNG oTATKAG artd T Suvapkn dpopoAdynaon;

41. Aivetal to mapakdtw Siktuo pe aplOunpéva to onpeia Stemadng Siktvou. Awaote
™ Soun tou Tivaka §popoAoynong (Tig Baotkeg OTHAEG O TIG OToleG amoTeAE(TaL) KoL
OUUMANPWOETE TOV yLa Tov Spopoloynth A2.

(Mnyn: http://www.2epal-iliou.edu.gr/moodle/pluginfile.ohp/148/mod_resource/content/1/7.9.pdf)
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42. Aivetal to mapakatw Siktuo:

(Mnyn: http://petros-salavasidis.blogspot.qr/2012/11/2012-2013.html

OL dtemad£g kat ot IP SteuBlvoelg Twv KOUPBWV gival:

To diktuo mou amoteAe(tal amnod toug koppoug A,B,C kal D, ouvdéetal otnv Stemadn 1 tou
Apopoioynth ( R ). To diktuo mou amoteAeital ano toug KopBoug E, F kal G cuvdésTal otnv
Slemadn 2 tou Apopodoyntn (R).

Na ypadoUv ol mivakeg dpopoldynong 0Awv twv kopPwv (A, B, C, D, E, F kat G) kot tou
Apoporoynth (R).

Aokroglg o€ Epyaotnplako MeptBaiiov

Ol TTEPLOOOTEPEG ATKNOELG APOPOUV OE EUPAVION pUTBUICEWY TTOU onUaiVveL OTL
UTTOPOUV VO EKTEAECTOUV EUKOAQ O OXOAIKO €pyaoTHPLO TIANPOWOPLKNC OTTO
anAoug xpnoteg. Oosc anautouv ardayn puSuicewv Umopouv va yivouv Umo T
OUL@WVN YVWUN KoL ETTAPNCN Tou UneuduvoU TOoU €pyactnpiou UE mMPoUrmo-
Jeon v emavapopd Twv
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QpPXLKWV pUTUICEWV TTPLV TNV QITOUAKPUVAN ATTO TO EpYACTnpLo. Emiong, umopouv va eKTeAE-
OTOUV O€ UTOAOYLOTEC MOAQULOTEPOUC, av eival Stad€otuotl, oL omoiol Exouv amooupYel amo
EVEPYO £pyaoTnpLo Eival OUWC AEITOUPYIKOL Kol ExouV SLATEVEL yLa LadNUATO OXETIKA UE TO
YAko, tTn Suvtripnon kot ta Aiktua. 3tn SeUtepn nepintwon unopei vo ulormtotndei eUkoAa kot
n teAevtaia aocknon (8) mou awopd oTNV EYKATACTAOCN EVOG ULKPOU TOTTLKOU SIKTUOU KAQONG
C kot otnv urtodIKTUWaon tou. o BoNUBela OXETIKA UE TIC AVAQEPOUEVEC EVTOAEC QVATPEETE
oTnV evowuatwuévn Bondeia twv eVToAwv, Twv YpNOLUOTTOLOUUEVWVY AEITOUPYIKWY CUCTNUA-
twv (help, man pages) kot atov cuvnuuévo odnyo.

XpOovoTpoypauUaTIoONOC

‘Qpecg AoKNON - AVTIKELLEVO

1 1, 2 Eudavion/alayn Siktuakwv pubpicewy

1 3, 4 EAeyxog smukowwviag (3o OSI), vnAdatnon &ladpopng, ovopata
TLEPLOXWV

2 5, 6, 7 EUpeon dpuoikwv SleuBUvoewv AAAwWV UTTOAOYLOTWY Tou SLKTUOU,
gudavion mivaka SpopoAdynaong Kot emavoAnmTikég avadopég otig 1 — 4.

2 8 Eykatdotaon kot UTtoSIKTUWoN JKPoUL TorkoU Siktuou kAdong C.

1. Ztov umoAoyLoTH Tou pyaleoTs,

i. ovayvwploTe Qv UTIAPXEL EYKATECTNUEVN KApTa SikTtUou Ethernet, eivatl cuvdedepévn
o€ hub 1} switch emiong

ji. mola 8tevBuvon IP, pdoka SIKTUOU Kol TTPOETUAEYUEVN TIUAN EXEL.

(Yrtobeién: EEetaote onTiKd TO MiOW UEPOC TOU UTTOAOYLOTH Kol TPootadraTe Vo EVTOTTioE-
te uta urtodoxn tumou RJ-45 (modular jack/plug 8p8c) eite oto miow UEPOC TNEC UNTPLKNG
(evowuatwuévn ato M/B) eite atnv niow oYn Twv UToSOYWV EMEKTAONG (TPOTIETN EK TWV
UoTépwv). Acite eav umdpyel kataAAnio kaAwébio tomou UTP/FTP ue TOUG avTioTOOUG
aKPOSEKTEC TTOU va KataAnyetL o€ hub 1 switch. EA€yéte av gival o Asttoupyia

Eav o urtodoytotri¢ oag “tpexel” windows exteAéate ipconfig /all
Eav “tpéxet” linux, exteAéote /shin/ifconfig )
INUELWOTE TA ATMOTEAECHATAL.
2. ITOV UTIOAOYLOTH) TIOU €pYAleaTE,
i. aAlG€te tn StevBuvon IP og 192.168.7.12 (A 0,tL dAAo oag {ntnOei)
ii. aAAd€te Tn paoka Siktuou og 255.255.255.192
iii. aAAA€Te TNV poemAeyévn TTUAN og 192.168.1.3

(Epyaoteite avaloya pe to A.Z. mou “TPExel” O UMOAOYLOTNG OQC, CUUQWVA LUE T
TIPONYOUUEVQ).

3. EAéytte Tt ouvOECUOTNTO TOU UTIOAOYLOTH OTOV OTIol0 €pyAlenTE |LE TOV SLOKOWULOTH TOU
gpyaotnpiou kavovtog xprnon tng evioAng ping. Eddcov AapBavovtal anmavinoelg, n Aet-
TOoUPYLKOTNTO Tou SIKTUOU PEXPL TO eminedo Stadiktuou (30 OSI) eival evtagel. AoKIpAoTe

[126]



EMIMEAO AIKTYOY-AIAAIKTYQ3H

va OTelAeTe 15 MOKETA e TLN 0To Tedio TTL=128. MEAETHOTE TO CUYKEVTPWTLKA OTATLOTL-
KA TIOU 0alG EMLOTPEDEL. AOKLUAOTE VO KAVETE ping O€ MPOOPLOUOUG £Ew amd To SikTuo Tou
oXoAelou c0¢ Kal CUYKPIVETE TOUG XpOVOUC. Av auTo Sev elval ePIKTO avalntrote AoyLKN
g€nynon ylati dev sival epiktod. Tulntnote yloti eival kplolpot oL Pikpol xpovol ping os
online mayvidla Kot ylott auto amotelel Baoikd KpLtrpLo yia tnv emloyn mapdyou (ISP)
artd Touc dpavatikolg gamers.

4. IxyvnAatnote pe tnv traceroute tn dtadpopr] mou akoAouBoUv Ta TTAKETA 0aG TTPOG KATIOLO
OUYKEKPLUEVO TIPOOPLOWO. Kataypate tnv. EmavaAdBete To (6510 og GAAN XPOVIKH OTLYUN
(akOun Kat GAAN pépa i ard To oTtitL 00G). JUYKPLVETE TIC SLadpoUEC. AoKipdote va Bpeite
™ StevBuvon IPv4 tou www.sch.gr kat tou ftp.ntua.gr. Art’ o,tL dpaivetal to ftp eival Peu-
Sdwvupo. Moto eivat To mpayuatikd ovoua tou dtakoutoth ftp.ntua.gr;

5. Epdaviote tov mivaka ARP Tou UTIOAOYLOTH OTOV OMolo epyAleoTe. I Ol TEPUMTWON
uropel va eival kevog; Bpeite tn duoikr StelBuvon tou uTtoAoylotr oag aAAd Kot Tou
Slokoptotr) tou gpyactnpiov. MmopoUv va Bpebouv e tov idlo Tpomo;

6. Epooov epyaleote oe umoloyloty tou omoiou to A.X. umootnpilel IPv6 Bpeite tn
SteVBuvon IPv6 Tou €xeL (ipconfig /all, ifconfig i omoladrmote AAAN evaAlaktiki pEBodoc)
Kal Seite moloL AAAOL YELTOVLKOL UTTOAOYLOTEC UTIAPYXOUV. XT0 IPV4 auto to kavel to ARP. 3t0
IPv6 Aéyetal “Neighbor Discovery”. AvdAoya e to A.Z. Tou UTtoAoyLoTh oag, SOKLUAOTE TO
netsh (windows) rj ip (linux) kat cuntnote ta anoteAécpata. Ebodoov o umoAoyLoTHG oag
€xeL torukn StevBuvon Levéng amokAelotikng Stavoung (Link Local Unicast) emaAnBelote
ta tuApata tng (prefix fe80::/64 kat interface ID EUI-64 og linux ) tuxaio interface ID og
windows). Eav Sev €xel, ypAPte tnVv €0ei¢ Mwg EMpemne va eivatl akoAouBwvTag TNV TUTO-
noinon EUI-64. (Yrodeién: Eupavion anoteAsouatwv “Neighbor Discovery” oe linux: ip -6
neigh show kat o windows: netsh interface ipv6 show neighbors).

7. Eudaviote tov mivaka SpopoAOynong TOU UTIOAOYLOTH 0aG KOl €VIOTIOTE amod TIG
KATOXWPLOELG TOU TtoLa €lval N TPOETUAEYEVN TTUAN.

8. Eav oog emutpénel o unelBuvog epyaotnpiou, und TNV enonteia Tou, 1 €XeTe MPOoPa-
on o€ MaALo Aettoupykd e€omAlouo (4-8 umoloylotég, hub/switch, amapaitnta koAwdia),
OUVBEOTE £va ULKPO TOTIKO SiKTUO KAAoNG C KAVOVTOC TLG AMAPALTNTEG CUVOETELG Ko puB-
ploelg. EAéyEte tnv emikovwvia PETAED TWV UTIOAOYLOTWVY LLE TNV ping. Adou e¢aodali-
O€Te Kol eMPBePalwoete TNV emKowwvia OAwv pe O6Aoug, UTOSIKTUWOTE To o€ SUo N
téooepa umodiktua. Me Tig véeg puBuioelg, emiBefalwote OTL oTA ping AMOVTOUV LOVO
UTIOAOYLOTEG TOU (810U UTIOSIKTUOU Kal eival adUVATOV va EMLKOWVWVACOUV UE UTIOAOYL-
OTEG GAAWV UTIOBIKTUWV. (YITOSELEN: MPOKELTAL yLa TPAKTIKY) £QApPLUOYN THE FEWPNTIKAG
aoknone 6).
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ENINEAO METAD®OPAZ

Elcaywyn

Yta ponyolpeva Kepalata pedethBnkav nwg petadépovrtal ta dedopéva and Sienadn os
Slemadn yla vo ptdoouv oto TPoopLopd toug. Emewdn to emninedo Siktvou amod tn ¢uon
Tou elval avaglomioTo, ta makETa pOdvouv kabBuotepnuéva, EKTOC OELPAC Kot TIOANEG HOPEC
kataotpédovtal otnv Sladpopr]. Emopévwg xpelaletal éva eVOLAUECO OTPWUA METAEY TNG
£bopUOYNG KAL TWV KOATWTEPWY OTPWHATWY ToU SIKTUOU Tou va e€acdalilel éva yeviko 0-
KOAO TPOTIO HETAPOPAG TWV SESOUEVWY OO TOV AMTOCTOAEX TIPOG TOV MAPOAATITN KAAUTITO-
VTOG TLG OVAYKEG aloTioTiag, LeTadopag TwV 6e60UEVWY TTOU ATaLTOUVTAL.

Awdaktikoi ZToxot
Me tnv oAokAnpwaon tou 4ou kepalaiou ol pabntég Ba mpémel va elval o B€on va:
o amnoplBuoLy Tic StadopEg Twv mpwtokdAAwv TCP/UDP

® SLOTUTIWVOUV TIWE TIPOKUTTEL N aflomiotio Tou TCP Kal ToTe amnoteAel TNV KATAAANAO-
TEPN emloyn

® SLamoTWwvVoUV TV évapén, dlatnpnon Kol TEPUATIONO plag cuvdeong TCP

o meplypadouv tn dopn NG umodoxng teppatopol (socket) kal va avadEpouv Toug
TPOMou¢ alomoincng TN MPOYPOUUATIOTIKA

ABOKTIKEG EVOTNTEG
4.1 MpwTOKOAAO TPOCAVATOALOUEVA OTN oUVEECH —XWwpig ouvdeon.
4.2 Yrioboxec (sockets).
4.3 Yuvdeoelg TCP - Evapén/teppatiopog cuvdeonc.

4.1 NpwtokoAAa npooavatoAlopéva ot oUvdeon — xwpic ouvdeon

OL Silktuakeg edappoyEG TIOU elval EYKATECTNUEVEG OTOUC KOUBOUG evog SikTUou, o€ nAe-
KTPOVLKOUG UTIOAOYLOTEG, 0 €EUTIVEC POPNTEG CUCKEVEC K.A., ETILKOWVWVOUV aVTAAAACCOVTOC
pnvopota dedopévwy. To eninedo petadopdg mapéxet Ti¢ Sladkaoleg mov avaappavouv
™V petadopd UNVULATWY e Stadavr) TPOmo amo Tig SIKTUOKES epapoyES TTOU TTOPAYOUV
TA UNVUMOTA aAUTA.

To eninedo petadopdg eivatl ureUBUVO yLa TNV EMLKOWVWVIA TWV Sedopévwy o AapBdavovtat
oo to eninedo spappoyng LETaly Tou untoAoylotr (KOpBou) adetnpiag KoL Tou UTTOAOYLOTH
(kouBou) mpooplopol | aAAWG emkovwvia ano-akpo-oe-akpo (end-to-end), pue R Xwpig
gykataotoaon cuvdeong. Me aA\a AdyLa oTNV MPWTN MEPLMTWON, ApXLKA YIVETOL EYKATACTACN
oLVEEONC KAl £va TIPOYPAULLA OTOV UTIOAOYLOTH adetnpiag cuVOULAEL LE Eva TAPOUOLO TIPO-
YPQUUO TOU UTIOAOYLOTH T(POOPLoUOU, EVW oty SeUTepn mepimtwon Xwpig va eykataotadel
oUvéeon HETOEY TWV KOUPBWY, TO TPOYpaUUa 0TV adetnpia peTadidel dueoa ta dedopéva
OTO TPOYPOULA TIPOOPLOUOU. ITNV TIEPITTTWON IOV APXLKA YIVETOL EYKATAOTAON TNG oUVEE-
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ong ot mAnpodopleg TNG eykaATESTNEVNG oUVOEONG amoBnkelovTal oTLg eTKedaAideg Tou
HUNVOUOTOG KAl 0TA VU aTo EAEYXOU.

2ta Katwtepa emineda, Ta MPWTOKOAA SnULOUPYOUV CUVEEDELG VAUECO OE KABE UTTOAOYL-
OTH TIOU CUVGOEETAL LE TOUG YELTOVLKOUG TOU UTIOAOYLOTEG, KOl OXL LOVO QVALECA OTOUC TEPLOL-
TIKOUG KOpPBoUG, SnAadr) oToug UTIOAOYLOTEG adeTnplag Kal TPOoPLoUOU.

Emopévwg, ot Aettoupyieg mou avaAapPBavel to eninedo pHeTadopdg eival n yKATAOTACH KoL
0 TEPUATLOMOC TWV CUVOECEWV SLAETOU SLKTUOU EAEYXOU TNG PONG TNG MAnpodoplag, wote
HLoL ypryopn Unxovn va pnv urtepdoptwvel Lo apyn, kabwg kat n emuPefaiwon OtL n mAnpo-
dopla édptaoe oto Mpooplopd TnC.

H otkoyévela mpwtokOAAwv TCP/IP Stabétel oto eninedo petadopdg ta npwtdkoAa TCP kat
UDP mtou ulormolouv tig Stadikaoieg Hetadopdg TwWV UNVURATWY SeS0UEVWV.

Ewkova 4.1.a: OSI — TCP AlaotpwpATwon

Ta mpwtokoAa autd Staxwpilovtal Letaly Touc: oto TCP mou eival mpwtokoAAo pocava-
ToAlopévo oe oUvdean (Connection oriented) kat UDP mou eival mpwtdkoAo xwpig ouvéeon
(Connectionless).

MpwTtoKoANO TTPOCAVATOALGHEVO OTH oUVSEON £lval QUTO TTOU OPXLKA, TPV EEKLVIOEL N
UETAS00N TWV SeS0UEVWY EYKABLOTA Lot CUVOEDH ATIO AKPO O€ AKPO yLa va e€aodaAloTel
uta Stadpopn (vontr ovvdeon) yla tn LETAd00N TwV TTOKETWYV. OAa Ta TTaKETA LETASIS0-
vtat otny idta vontr ovvdeon. Adou Eekivrnoel n petadoon e€aodalilet OtL ta dedopéva
Ba ptacouv otov mapaAnmTn xwpic opaipara.

MpwtokoA\o xwpig oUvSeon elval auto oto omoio Eekvd n pHetddoon twv Sedopévwv
XWpPLG va €xel tponynBel emikowwvia pe tov mapaAnmen. Ta dedopéva petadidovtal o
autoduvapa makéta (datagrams) xwplc tnv eykatdotoacn ocUvVEeoNG LECW VONTWV KU-
KAWUATWY. Ta mpwTtokoAAa autd Bewpouvtal avalloniota eneldr dev e€acdalilouv OTL
ta 6edopéva Ba HTACOUV OTO TPOOPLOUO TOUG.
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H mAnpodopia mou petadépetal and AKpo o0 AKPO OTO EMIMESO HETAPOPAC OPYAVWVETOL
o€ akoAouBia amo opadeg Sedopévwy mou ovopalovtal datagrams. Kabe éva datagram pe-
Tpatal og octets SnAadn oktadeg Pndiwv (byte) kat avipetwniletal amoAUTwg aveEdptnTa
aro to biktuo.

Octet: To byte mpwtogudpaviotnke ota péoa g dekaetiag touv ‘50 amd tnv IBM pe tnv
£€VVoLla TNG HLKPOTEPNG opadag xpnotponoloUpevwy Suadikwv Pndiwv mou avtioTtolyel
oe SleuBUVOELC HVAUNG OE €vav NAEKTPOVLKO UTIOAOYLOTH Kol alpXLKA SV avTLoToLoUaE
oe 8 Pndia (bit). MNna to Adyo autd oto TCP/IP xpnolpomnoleital o 6pog ov e€opLlopol
QaVvTLoTOLKEL o povada Sedopévwy unkouc 8 bit.

4.1.1 NMNpwtokoAAo TCP - Aour OKETOU
Mo va katavonBel n Asttoupyia tou mpwtokdAAou TCP ag SoUpe €va mapadelypa:

‘Eotw OtL B€Aoupe va amooteiloupe éva pAvupa péow nAektpovikol toxudpopeiou. ApyLka
N eboppoyn XPNOLLOTIOLWVTOC TO TIPWTOKOAAX TOU EMUTESOU POPUOYNC MAPAYEL UL OELPA
mAnpodopLwv und popdr SeSO0UEVWV UE TIG EVTOAEG KAL TO TIEPLEXOLEVO TTOU AVTAAAAGCOUV
Su0 kouPoL péow Tou Siktuou. MpolmodBeon elval n aflomotn petadoon Twv MAnpodopLwV
péow tou Siktuou.

H mAnpodopia mapaiapBavetal oto eninedo HeTadopdg amno to npwtokoAo TCP rou ava-
AapBavel va petadépet ta Sedopéva — mAnpodopieg amnd to éva akpo oTo GAAo.

‘Eotw OTL 0TO Ttapamavw rapadetypo to TCP mapalapBavel amo tnv epappoyr) NAEKTPOVIKOU
taxubpopeiov dedopéva peyBoug 6000 octets. EAEyxel To Siktuo kal Starmiotwvel otL dev
urnopet va Stayxelplotel datagram peyalltepa and 600 octets. Itnv mpaypatikotnta Ta Vo
akpa dnAwvouv To peyoAutepo péyeBog datagram mou umopouv va Slaxelplotouv. MNa va
QVTLUETWTILOTEL N Katdotaon to apXko datagram Siaomdrtat o 10 pikpdtepa twv 600 octets
Kol armootéAAovTaL aveEdptnTa Ao To €va AKpo oto dAlo. Ta pikpotepa autd datagrams
ocuudwvnuévou pey£boug ovopdlovtal TuApata (segments). EMOUEVWG 0TO TPWTOKOAAO
TCP n povada dedopévwv mou Slayxetpiletal (PDU) avadépetal wg Tupa (Segment). BE-
Bata oto TUAUO HeTOEU TwV SU0 AKPWV UTopel va xwpd oAOkANnpo to datagram, omote dev
Ba xpelaotel va SlaomaoTel.

To TCP/IP gival Baclopévo oto «catenet model» (meplypadetal pe Aemtouépeta oto IEN 48).
To povtédo “catenet” Bewpel OTL UTIAPYEL €vaAG OQPKETA HUEYANOG OPLOUOC aveEdpTnTtwy
SIkTUWV Tou Slacuvdéovtal e eEwTePLKEG TIUAEG SpopoAoynong (Gateways). Ta TuApoTa
Slamepvouv amd moAAG Stadopetikd Siktua PV GTACOUV OTO TIPOOPLOUO TOUG. Z€ TIOANEC
TIEPUTTWOELG TO HOVOTTIATL £lval SLadopeTiko yla KaBe tunua kot n Stadpopn ival aopatn
oTO XpnoTn.
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Ewova 4.1.1.a: TCP—UDP Emikowwvia

Otav ¢ptacouv oto dAAo akpo Ba emavacuvdeBouy yla va SlapopdwoouV To ap)Lko HAVUA
Twv 6000 octets. Opwg Ta aveédptnta TUAMATA ivat TIOAU TBavov va ¢tacouv pe Slado-
PETLKA OELPA, yLa TTAPASELY O TO OyS00 TUAHA va GTACEL TIPLV To TipwTo. Emiong Adyw opaA-
patog SIKTUOU Og KATToLo onpelo TG Stadpopng eival mBavo KAoLo TR Vo KaTaoTtpadeL.
3TNV TEPLMTWON QUTH TO CUYKEKPLUEVO TN O TIPETIEL VO OTAAEL Eava.

EmutAgov éva B ou mpénel va xelplotel to TCP eivat o mola cUVSEoN AVAKEL €Va GUYKE-
KPLUEVO TUAMA. o val YIVEL KATovoNnTO aUTO OTO €Vl AKPO, O £VA NAEKTPOVLKO UTIOAOYLOTH
(kopBo) propel n dta n kot StadopeTikn edappoyn va mapdyeL TOAAA aveEdptnta UnvopoTa
TIOU TIPETIEL VA ATTOOTAAOUV 0TOV (610 1) Kol 0g SLadopeTIKO MPoopLopd. Emiong oto aAAo Gkpo
propet va mapalappavovtat tuipata arnd noAAoug StadopeTikolc AmOOTOAELG KAl VOl oITEU-
BUvovtal og 51adoPeTIKEG SIKTUAKES EDAPLOYEC.

MoAumAseéia (Multiplexing) eival n Suvatotnta moAAEG Siepyaocieg péca otov dlo Tep-
HoTkd koppBo (host) va xpnotpomololyv Tig UNNPEGieg emikowvwviag tou TCP tautdxpova.

To TCP otnv ¢paon tng emavacuvdeon Tou apXLKoU UNVUATOG TIPETEL va YVwplleL tola eivat
N mMPo€Aeuon (source) ToU LNVULATOG KOL TTOLOG O TIPoopLopdcg (destination).

‘EtoL to TCP e€aodalilel tnv A§lomiotia Tng cuvdeong Ue:

e Tnv Eykatdotaon ZUvSeong amnd TNV MPOEAEUCN OTOV IPOOPLOUO.

o Tepayilel ta dedopéva av emiBarletal and to Siktuo.

o ErupeBatwvel tnv mapahaPn dedouévwy.

e TomoBetel 0TN OELPA TA TUAMOTA KATA TNV TIopaAapn)

'O\ec autég oL MAnpodopieg ou lval amapaitnTeg yla Tov EAeyXo Kot TV avacuvBeon tou
OPXLKOU UNVUATOG TtEpLEXOVTOAL O0TNV ETIKEDOALSA TTOU SNnLoUpYEiTAL KATA TOV APXLKO OXN-
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MOTLOMO TOU THAUOTOG.

H emkepalida (header) sival éva cUvolo amo octets dedopEVWY TIPLV OO TA TIPOYHLATL-
K& SeSopéva Kol TTpooTiBeTOL TNV pXI) TOU TR LOTOG.

Emkedaiida

(Header) Agbopeva...

Ewkova 4.1.1.8: TuAua TCP

H erukepaliba €xel eAayloto pnkog 20 octets kot pEyloto 60 octets pall e TO TIPOALPETIKO
niebio options. Ot MAnpodopieg ov elodyel to TCP otnv enikedaAida wote va e€oodaliost
Vv alomiotio TNG HETAPOPAS TOU LNVUHATOG Eivat:

bit 0 15 31
AplBL6¢ OUpac Mnyng | ApBu6¢ Oupag Mpooplopol

ApLBLIOC Zelpag

ApBuog EmBeBaiwong

Méyebog Inuaieg

Emwkedaiidag EAEyxou

TCP ABpotopa EAEyyou Agiktng Emelyovrog
MpoaLPETIKO (av UTTAPXEL)

Agopeupévo MéyeBog Mapabupou

Asdopéva

Ewova 4.1.1.y: Nedia tng emikepaiidag evog TCP tuApatoc.

e O ApBudg Oupag Mpogheuong (source port number) kot ApOuog OUpag Mpoopt-

opou (destination port number). Ou apBuoi BUpag xpnotuevouv otnv TavTonoinon
TwV SLadOPETIKWY GUVORIIALWY PETOEL TwV §U0 dkpwv. Eotw oTL duo Stadopetikol Gv-
Bpwrol oTtéAvouV amod £va URVUHO NAEKTPOVIKOU TaxuSpopEiou pog £va TPLto.
To TCP amobidel tig BUpec pe apBuolg 100 kat 200 otig Siepyaocieg Twv epapuo-
YWV NAEKTPOVIKOU TOXUSPOUEIOU TWV AmOOTOAEwV avTioToxa Kat trn BUpa 25 pe Thv
edappoyn mou Ba moapadobel To PRVUHA GTOV UTTIOAOYLOTH TOU TTOPAANTITH 0TO GAAO
akpo. Otav petadibetal éva TUApA otny entkedpaAida Twv dU0 TUNUATWY, Ta VOULE-
pa 1024 kot 2024 anoteloLv i BUpeg mpogheuong. BéBata to TCP mpénel va yvwpilet
mota elvat n BUpa mPoopLopol oTo AAANO AKPO, KAl YLa TO AOYo aUTO MPOCBETEL ToV
aplBuo 25 otnv entkedaAida oto avtiotowo nedio (tou mpooplopov). Twpa, av and
TO AAAO GKPO TIPETEL VO OTOAEL Tiow £va TUApa tote ta tedia BUpa mpoéAevong Kal
TPOOPLOUOU TIPETIEL VAL avTLOTPadOUV oTNV eMKEPAALSA TOU AVTIOTOL(OU TUAUATOC.

e O ApOuog Zepdg (Sequence Number). O aplBudg autdg xpnotpueVeL WOTE O TTOPAAR-
TTNG 0TO GAANO AKPO VA TOTIOBETEL TA TUNHUATO 0T CWOTH OElPd KABWS CUVOETEL TO
OPXLKO TUNUQ, ETELOA N oclpA TIoU £XouV TtapaAndBei pnopei va eivat StapopeTiki amnod
TN O£lpA Tou £€Xouv, amooTtaAel. To TCP aplBuel ta TuApOTa pe BAaon ta octets, £ToL av
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KaBe TuNUa amoteAeital ano 600 octets, TOTE 0 APLOUOC OELPAG OTNV eTIkePAASa TOU
TPWTOU TUAHATOC Ba €xel Tov aplBuod 0, otou Seutepou 600, otou tpitou 1200 K.0.K.

o O ApOpog EmiBeBaiwong (Acknowledgment). O aplBudc autdg xpnoLpomoLeital yio
va Sloodpallotel OTL KAOE TUAMA EXEL PTACEL OTOV TTPOOPLOUO Tou. Otav 0 mapaARITNG
0T0 GAAO aKpo TapaAdBel To TUAUA OTEAVEL Eva vEo TUNUa (ACK- emuBeBaiwong) tou
ormolou to nedio AplBuog emipBePaiwong, eivat cupmAnpwpévo. Ma mapadelypa, oTéA-
vovTaG £va TUAUA Pe emBeBaiwon tov aptOuo 1201, onuaivel OtL €xouv GTACEL OAA T
Sebopéva péxpl kat to octet pe apBuo 1200. Av n emBePaiwon Sev mapaindOei péoa
0€ V0L CUYKEKPLUEVO XPOVLKO SLaotnua, arnootéAAovtal ava ta dedopéva.

e To MéyeBog NMapdBupo (Window). Ma Adyoug emitdyuvong tg enkowvwviag to TCP
Sev meplpével Tnv mapaAafn Tng emBefaiwong yLo va oTEIAEL TO EMOPEVO TUAHA. Agv
yivetal Opwe va amooTtéAAovTal cuvexwe dedopéva SLOTL Evag ypriyopog OMOCTOALQC
070 éva akpo Ba propouloe va Eemepdoel TIg SuvatotnTeg anoppodnong dedopévwy
and €va apyod mapoAnmen. Etol pe to nebio Window kdBe dkpo dnAwvel mooa vea
Sedopéva umopet va amoppoodroet tonobetwvrtog 6’ autod to nedio tov apldpo anod
octets mou SlaBétel eAelBepa 0 evtapteutng elcddou (buffer). Opwg to péyebog tou
TPOOWPLVOU XWPOU TIOU UEVEL EAEUBEPO pelwvETAL OG0 0 UTIOAOYLOTHG AapPavel Se-
Sopéva avaloya e Tig Suvatotnteg enefepyaoiag Tou MOpaAnTn. AV 0 XWPOG AUTOC
VEULOEL TIPETIEL O ATIOOTOAEQG VO OTAUATACEL TV AMOOTOAN VEWY deSOUEVWY EMELSN
o’ autn tnv nepintwon ta dedopéva Ba amoppldpBolv. Otav o mapaqmTng aneleu-
Bepwoel xwpo dnAwvel pe to medio Window otL eival €toluog va Sextel véa dedopéva.

o To ABpoiopa EAéyxou (Checksum). O aplBudc oto medio avtd g emikedaAidag
TonoBeteital amno Tov anootoléa adol unoloyioet To dBpolopa art’ OAa Ta octets oe
€va datagram. To TCP oto dAMo Gkpo uttoAoyilel Eava to ABpolopa Kol TO CUYKPIVEL
He auTo apélaBe. Av ta SUo amoteléopata Sev gival (SLa, TOTE KATL CUVERN KOTA TN
petadopd kol to datagram armoppintetal.

o Ta nedia Znpaieg EAéyxou (Flags) xpnolelouv ylao TOV XELPLOUO TWV OUVOECEWV
KoL avtLiotolyoLv o 9 bit 6mou Ta onUavTIkoTEpO otd aUTA Elval:

1. URG (Urgent Pointer). To mebio URG emutpénel oto €va dkpo va mAnpodopn-
OELTO GANO YL KATL ONAVTLKO, OTIWG VA TIPOXWPNOEL 0TV enefepyaocia evog
OUYKEKPLUEVOU octet, Tn Slakomn tng €060V P TNV MANKTPOAOYNGN KATIOLOU
xapaktnpa e\éyxou (control character) k.d.

2. ACK (Acknowledgment). To nebio autd SnAwvel O0tL 0 KOUPOC TTOU CTEAVEL TO
bit pe tiun 1 (On) emPBePatwvel tn ARPn dedopévwy.

3. PSH (Push). To medio autod evnuepwvel To MapaAfmTn OTL mpEmneL 6oo To duva-
TO ypnyopotepa va mpowBnoetL ta dedopéva oto eninedo epapuoyng.

4. RST (Reset). To mebio autd kAvel emonuaivel emavekkivnon /kabaploud tng
ouvdeong

5. SYN (Synchronize). To nedio autd xpnoLUEVEL YLAL TO CUYXPOVLOUO TNG EYKATA-
oTaoNG HLag veéag oclVOeong xpnoLlomolwvTag ta nedia AplOuog Zelpdg £tol
WoTe va EeKVNOoEL pio olvdeon

6. FIN (Finalize). To medio auUTO eVNUEPWVEL OTL O QTIOOTOAEQS EXEL TEAELWOEL
v petadopd dedopévwy.

AVOAUTLKOTEPN TEPLYpadr aUTWV TwV ediwv Ba yivel otnv evotnta 4.1.4.
OAokAnpwvovtag, N 60N TOU TIAKETOU TOU PWTOKOAAOU TCP mepléxel OAeg Anpodopieg mou
QTTALTOUVTAL OE LA ETILKOLVWVIN TTOU TIAPEXEL UTINPEGLEG e aUvdean Kal adopolv ta eENC:
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e Tnv Eykatdotaon cUvdeong pe oupdwvnUEVES TpodlaypadEg eMmkovwviag HETAED
Twv duo Akpwv

e Tnv A§loruotia otnv petddoon twv dedopévwv. ATWAELD SES0UEVWY UETA TOV EAEYXO
odalpdatwy anattel avapetadoon.

e Tov EAeyxo pong 6edopévwv Snhadn tov €Aeyxo wWOTE va PNV TIANUUUPLOEL O
TapaAATTNG pe SeSoUEVA ATTO TO AMOOTOAEQ.

e Tov EAeyxo Zupndopnong dedopnévwv SnAadn tov EAeyX0 WOTE VA NV TTANKUUUPIOEL
‘Eval apyo KavaAl erikowvwviag pe dedopéva pe kKivbuvo Katappeuong.

4.1.2 NpwtokoAAo UDP - Aopn MAKETOU

To mpwtokoAAo User Datagram Protocol elval éva oxeTIKA amAoUoTEPO TPWTOKOANO O€ OXEoN
pe to TCP mou xpnotuomoleitat oto emninedo petadopdg.

Mo tnv petadopd twv datagrams Sev ylvetal eykotdotacn cuvdeong uetatl Twv SUo Akpwv
Kal 6V SLOOTIATOL TO LVURO OE HIKPOTEPA TUMATA OTav gV UTIOoTNPLleTaL TO HLEyeBOG TOU
datagram. KaBe autodUvapo makeTo LeTadEPETAL LECW SIKTUWVY ard KOpBo o€ KOUPBO LEXPL
va PTACEL OTO TIPOOPLOUO TOU XWPLG va eyyuatal kaveig otL dev Ba xabel ) Ba kataotpadel.
A6 TNV GAAN TIAEUPA OLWG QUTH N AMAOTNTA TNE SOUNG Tou Kol n EAAewn eAéyxwyv mpoodidel
oto UDP 1o MA€OVEKTNMA TNG AUENONG OTNV TOXUTNTA LETAS00NG Twv S£60UEVWY Kal TV
anwAela og overhead SnAadn TG HElwWONG XPNOLUOTOINCONG TWV TTIOPWYV TOU SLKTUOU yLa N
wohENES epyaoiec.

To UDP £xel péyeBog erikedpalidag povo 8 octets adou ol mAnpodopleg amod Omou anoteAei-
tal n emikedaAida evog datagram eival:

e O apBudg Oupag Mpoélevong kal o aplBpuog Oupag Mpooplopou. (Source Port &
Destination Port)

e To uAkog tou datagram (Length). To eAdyloto pnkog ivat 8 octets SnAadn povo n
erukedaAida, kat to péyloto péyebog pravel ta 64534 octets (64Kb) padl pe tnv emike-
daiiba.

e To ABpoiwopa ‘EAeyxou (Checksum). Elval mpoatpetikd medio 16-bit to omolo
xpnotpomnoleitat yla enaAnbsucn tng opbotntog tou datagram katd thv mapalafn
Tou otnv mMAeUpd tou mapaAnmtn. Yroloyilel to dBpolopa tn Kepalidag kat Twv Se-
Sopévwy Kal n Aettoupyia Tou eivat mapodpola pe tou TCP.

Enopévwg onwg €xeL Nén meplypadet to TCP eivatl kat@AAnAo yla epapuoyEG Tou amattolv
v aflomniotn petadopd twv dedopévwy. AvtiBeta to UDP xpnoluomnoleital o epapuoyEg
omou Sev €xeL tOoN onpacio n MANPOTNTA TNG LETadOPAG TwV SESOUEVWY OE GUYKPLON LE TNV
TaxutnTa mou Ba mapaindOoulv.
bit 0 15 31
ApBuo6g OUpag Mnyrg Ap1Bu6¢ O0pag Mpoopiopol
MPoaLPETIKO (av UTTAPXEL) UDP ABpotopa EAéyyxou

Aedouéva

Ewova 4.1.2.a: Nedia tng enikedalidag evog UDP Tuiuatoc.
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Tétoleg edpapUoYEG lval:

® QUTEG OL OToleg HETASIOOUV 08 MPAYUATIKO XpOvVo PoEG video kat nxou (real-time
audio/video), énwg IPTV, VoIP. E&w pog evéladpEpet ta Sedopéva va GTdvouv tn ow-
OTH XPOVLIKA oTlyun. Omoladnmote anmwAELld TOUG oG EMNPEALEL LOVO OTNV TTOLOTNTA
TOU QVOaPayOUEVOU G UATOG.

e Servers, oL omoiol amavtolVv Oe HIKPA olthpOTa €vOC TEPAOTIOU 0plOpol amod
niehdateg/clients, omwg ota Siktuakd online matyvidia. OL Servers, XPNOLULOTIOLWVTOG
UDP, 6ev amacyohoUvtal He TO va eAEyXOUV TNV KaTdotoon tng kabe ouvdeong kat
£T0L UropouVv va e€umnpeTioouV éva oAU peyaAltepo aplBud xpnotwv oe avtiBeon
LE TO av xpnolpomnotlouoav TCP.

Mapola autd av amnatteital vo AuBouv kat Bépata aflomiotiag, eAéyxou pong, TEQOXLOUOU
TWV TIOKETWVY K.ATL., TOTe avalapPadvel to eninedo ebapuoyng va Slaxelplotel autd ta in-
tuata. Eniong mpémnet va onuelwBel to mpoPAnua Siktuakng cupdopnong mou MPETEL va
avoAdfel to eninmedo edappoyng otnv MEPUTTWON KATtd TNV omola évag amootoAéag UDP
TANUUUpioel To Siktuo pe mokéTa. Emiong eival amopaitnTto oL CUCKEUEG TOU EVOLAUECOU
SKTUOU (ApOopOAOYNTEC) VA XPNOLUOTIOLOUV TEXVIKEG EAEYXOU, TTOU amoBnKeUOUV TPOCWPLVA
1 amoppintouv ta makeéta UDP wote va anmodpeuyBel mbavn katdppeuon.

4.2 Yniodoy£g (sockets)

Onwc £xeL Ndn neplypadei to eninedo petadopdg xpnoponotei to mpwtokoAAa TCP kat UDP
yla tnv petadopd S5opévwy mAvw armd £va EMKOWVWVLAKO KOVAAL Le Stadavr TPOTo Ttpog
TG ebopuUOYEC TOU BplokovTtal oTo apanavw eninedo.

‘Opwc, MWE UAOTTOLELTOL QUTH) N CUVOECH TIPOYPALUOTIOTIKA OTOUG TEPUOTIKOUG KOUBOUG TWV
Suo Aakpwv, Kot we powbouvtal anod tig Stepyaoisg ta dedopéva oto eninedo petadopdc
ave€aptnTa UE TIG SLadIKaoieg Twv MPWTOKOAAWY TToU UAOTIOLOUVTAL 6" AUTO;

Tnv amavtnon o’ autd tnv divouv ot urtodoxég (sockets).

H umodoyr) (socket) sival pio ovtotnta n omoia XpnNGOLUOMOLEITAL OTNV avAmTtuén edap-
HOYWV yLa TNV €MKOWwVia pLeTaél dU0 AKpwV MAVW o€ Eva apdiSpopo KavAaAL Kol avTl-
TIPOCWTTEVEL TO TEPHATIKO ONMUELO TTOU KATOANYEL N EEKWVA N LeTadOPd TwV SESOUEVWV.

‘ETol o€ KGO emMIKOWVWVIA TIPETEL val uTtApxouv SUo socket mou kABe €va Mpémel va kabopi-
{etal and to MPWTOKoAAo Kal Thv StevBuvaon tou. H &teBuvon opiletal amo tnv dievbuvon
IP kaL Tov aplBuo Bupac.

‘Eotw yla mapadelypa OTL 0TO Vol AKPO EXOULE UL epappoyn nAekTpovikoU Taxudpopeiou
Kal 0To GAAO AKpo €XOUME TV edappoyn eéumnpétnong (server) mou e€umnpetel XpHOTEC
amoBnkevovTag 0To AoyapLaoUO TOUC TA HNVUOTA TTOU €pXovtal YU auToud.

Karmola otiyun anodacilel évag meAdtng va oTellel péow aglomotng ouvdeong Eva LRVUHA
NAEKTPOVIKOU Taxudpopeiou. Ta Bripata mou akoAouBolvtal yla TV EYKOTACTACH TNG OUV-
deong eivat ta €ng:

e Méow NG edappoyng nAektpovikoU Taxudpoueiou Snuoupyeital pla Siepyacia
OTOV UTTIOAOYLOTH YLOL TNV ATTOCTOAN EVOG VEOU UNVULATOG.
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e JT0 GAAO AKpo otnv edappoyn mou SExetal pnvopata aAAnloypadiag €xel nén
SnuiloupynBet pia Stepyacia mou éopeuoe eva TCP socket pe tnv dtevBuvon IP Tou
efunnpetntn (€otw n dtevBuvon 194.63.235.170) kot Tty BUpa (port) Tou avtlotoL el
otnv unnpeoia e€umnpétnong nAskTpovikou taxudpopeiou (BUpa 25). Katom n &i-
epyooia otnv MAEUPA TOU £EUMNPETNTI TMEPOCE OE KATAOTOON OVAOVNG, TIEPLUEVO-
VTOG TO QUTNHO EYKOTAOTAONG CUVSECNC Ao KATOLO TteAATN.

Onwg €xeL Ndn avadepbel oL apBuol BUpag (Ports) amotedolv To GVOUA TNG

ouvbeong o kABe akpo, SnAadn oe kaBe socket. OL BUpeg €xouv eVpog 65536

SLopopeTIKWV TIHWV. Opwg 6AoL oL aplBpol katw armd 1023 ovopdlovrtal I'VWoTEG
(Well-Known) BUpeg kot gival SeCUEVUEVEG OO GUYKEKPLUEVEG TUTILKEG UTINPECIEG OTO
AKpo Tou g€umnpetnTh. Mo apadelypa oL BUpPeG Kat umnpeaoieg, 21-FTP (Metadopad ap-
xelwv, 23-Telnet (Amopakpuopévn Ataxeipion), 25-E-mail

e H diepyacio tou TEAATN AMOOTEANEL €val altnpa ylo TNV €ykataotaon ouvoe-
ong He otolyeia tnv StevBuvaon IP kat th BUpa Tou e€uTnpeTNTA.

o O gfunnpetntnc armoSEXETAL TO AT TOU TIEAATN Kat artoBnkeveL tn SiebBuvon Kot
N Bupa tou. H edapuoyr) otov e€UMNPETNTH UTOPEL VA TTAPEXEL UTINPECLEG HOVO O
£€val TIEAQTN UE TO CUYKEKPLUEVO socket. Av NBeAe va S€xetal MOAAAMAEG QUTHOELG CUV-
deanc, o e€umnpetntng Ba €mpere va dnuloupyel €éva kawvolupylo socket yla kaBe véa
aitnon mehdtn.

e Me tnv eniBeBaiwon TNG amodoxng ToU ATAUATOC 0 TEAATNG dnuLloupyel to socket,
yla mapadelypa pe tn StevBuvon IP 178.147.130.58 kat tn BUpa 8130.

o To socket oto Aakpo tou meldtn ouvdéetol pe peBodoug (evtoAég) e€odou pong
Sedopévwy mPog to KavaAl, evw avtiotolya to socket otov g€umnpetntr cuvdéetal
LLE TO KaVAAL eTKOWVWViaG pe peBodouc eloddou pong SeSouévwy o To KAVAAL.

e Otav n emwowwvia oAokAnpwBel oTéAvetal aitnpa TEPUATIONOU KAl armeAeuBepwIve-
Tal to socket Tou xpnotn &vw otnv TAEUPA Tou efumnpetntn anodeopele-
Tal to socket amo tn oUvdeon KAl ETMLOTPEPEL O KATACTAON AVOLOVAC.

‘EtoL pe ™ xprion Twv TCP sockets emttuyydvetal n aflomiotn cuvoLaAeén pnetal edpapuoywv
oo AKPO O AKPO TIAVW OO €VA TNAETIKOWWVLOKO KOVAAL.

TNV nepimtwon ouwg twv umodoxwv UDP - sockets dgv umdpxetl auth n aAAnAouyia avtaA-
AQyN G LNVULATWV YLOL TNV EYKATACTOON TNG oUVOEONC Kal petadopdg tTwv dedopévwy. H mAn-
podopia petadibetal oto diktuo pe Baon tn SlevBuvon kal Tnv BUpA Kol XpPNOLUEVEL LOVO
yla tn ouvdeon tng epappoyng pe to KavaAt. H mAnpodopia av ta katadépel Sta HEOW TwV
SIkTUWV Ttou Slamepva katadOAveL o avefapTNTA MAKETA OTO TAPAANTITN.
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Ewova 4.2.a: YroSox£g (Sockets) TCP

4.3 Zuvbéoelg TCP - Evapén/TEpHATIOHOG OUVEEDNG

H petadoon twv mAnpodoplwv HeTafl Twv SU0 AKPpWV HE TN XPRoN Tou MPpwTokoAAou TCP
yivetal og tpelg dAoELS:

e Eykataotaon ZUvdeong
o Metadopd Sedopévwv
e Tepuatlouog TUvdeang

Eykatdotaon IUvéeong. o tnv eykatdotaon piog véag ouvdeong o pia afLomotn cuvdL-
AAe€n petal SUo dkpwv to TCP xpnotuomolel tnv péBodo xelpadiag tplwv Bnudtwy (three-
way handshake).

e O tepuatikog kopPog (host) A evepyorolel tn ouvdeon otélvovtag €va TuRua
ZuyxpoviopoU TCP pe to medio SYN oe Ty ON kat éva apxko tuxaio apBuo oto
niebio ApOpo Zepdg (Initial Sequence Number) éotw o ISN A = x ota avtictoa nedia
™G emikepaAidag.

O apxtkog aplOudg oto nedio ApOUAG Zelpdg eival tuxalog yati av nrav idlog

otV meplmtwon duo cuvbéoewv He TNV dla BUpa kal €xouv dnuloupynBel pe

ULKPN XPOVLKA Sladopd, kal n pia €xel 6N TEPUATIOTEL UTTAPXEL TIEPLTTWON
va e ovIoToUV TUAUATO TNG MAAALOTEPNG CUVOEGNC OTNV VEOTEPN.
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® O TepUATIKOC KOUPBOC (host) B mapalappavel to TuApa Zuyxpoviopol, To eneep-
yaZetal Kot amavta pe éva §1ko Tou TURpa ZuyXpoviopoU TCP, 6mou oto nedio SYN
opiletat og T ON Kot éva 81k Tou ap)Lko AplBuo 2ewpag ISN B=y. Entiong tomo-
Betel TNV TLur) oto medio ACK=0ON kot oto medio oto nedio AptOudg EmPepaiwong
(Acknowledgment) tnv tiun x+1 ylo vo SnAWOCEL OTL TO EMOLEVO AVOLEVOEVO Octet
ard tov KOpBo A ou Ba Eekva va eptéxel Sedopéva.

210 TCP éva tunpa emPBeBaiwong npoodlopilel Tov eMOeVO ApLlBUO Zelpdg ou
ovapEVETOL Vo AABEL e Eva TUAMA SESOUEVWY KOl LE AUTO TO TPOTO emLBeBat-
wvovTaL 0AolL oL tponyoupevol AplBuot Zelpdg mou €xouv AndOet.

e Adol o kouPog A mapaAdBel Tnv amdavinon amo Tov KOpBo B oAokAnpwvel thv
€YKATAOTAONG TNG oUvSeong otéAvovtag va tpito Tunua EmBeBaiwong ACK otov
KOUPo B. I’ autd to TuRua o kopPBog A Bétel to ebio ACK=ON kat urtoSnAwvel OTL To
EMOUEVO avVapEeEVOUEVO octet amd tov KOUPOo B pe tnv T oto nedio AplOpog Emipe-
Baiwong (Acknowledgment) = y+1.

Ewova 4.3.a: Eykatdotacn véag UvSeong Ue TpLUEP Xelpaia.

To TCP onwg €xeL Nén neplypadel eivatl mpwTOKOAAO TPOCAVATOALCUEVO OTN cUVOeon. Aéxe-
TOL poEC (streams) amo dedopéva octets Kol Ta TEPVAEL Ao TO eMinedo tng epappoyng oto
emninedo Siktvou. Emiong to TCP xpnotpomnolel evtapleutég (buffers) yla va amoBnkelosl ta
glogpyopeva kal e€epxopeva Sedopéva (pogg elcodou, kat e€66ou). OL epapOYEG OTEAVOUV
TIC poég 6edopévwy ato TCP Omou TIC amoBnKeVEL OTOUC EVTOULEUTEC.
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Metadopad sedopévwv. To TCP otnpiletal o TPEiC TOPAYOVTEC TIPOKELUEVOU VO amopacioet
KaBe popd mooa octets pnopet va otelel pe eva TURHa SeSoUEVWV.

e O MPWTOG Tapdyovtag ivat n T tou nediou Napdbupo mou avaKolwVeL To KABe
AKPO LE BAcon TO PNXAVIOUO €Aeyxou porg. Me dAla Adyla n T tou Mapabupou
(Window) €xet avakowwbBel og kamolo tuApa tou mediov tng enkedpalidag amno tov
mapaAnmen.

® Jec enopevo otadlo AapBavel umdyn Tou amo To UNXaviIono eAéyxou cupdopnong
pa T mou avadépetal wg Napdbupo Tupdopnong Wote va KNV TANUUUPLoEL O
anootoAéag pe deSopéva to Siktuo. MNa tov éAeyxo tng cupdopnong to TCP Statnpel
HLOL LeTOBANTH OTTOU N TN TNG UMOopPEL va PeTaBaAAeTal, KabBwg PeTaBAAAETAL N pon)
Sedopévwy (poptog) Hetall Twv cuokeuwv(SpopoloynTeg) Tou evllapécou SikTuou.

o O televtaiog mapayovrtag ou Aappavetotl unodn oto TCP sivol To OpLo TIOU €XEL
te0el amd to duaLko emimedo Kat elvol yvwoto wg Heylotn povada ekmopnng (MTU).
210 Ethernet eivat 1500 octets ava makéto.

To TCP emA€yeL TO LLKPOTEPO HEYEDOC SedOUEVWY QIO TOUG TPELG TTAPAYOVTEC.

Ma mapddelypa onwe dpaivetal otnv elkova 4.1.4.B €0Tw OTL 0 EVTAULEUTAC €060V TOU aTto-
oToA€a TepLéxel 2400 octets mou TpEMEeL va LeTadEpeL Xwplg TNy enikedaliba. To mapdBupo
Tou TopaAnTTn €xel KaBoplotel oe 1200 octets, o pUNXOVIOUOG eAéyxou cupdopnong €xet
kaBopiotel oto Oplo 960 octets kat To duaotko eminedo Siktuou £xel opiost tnv MTU o 1460
octets. EmiAéyetal to pikpotepo péyebog ta 9400ctets +20 octets emikepalida kal petade-
PETAL VA TUAMA OTO TOPAAATITN.

ElEwkova 4.1.4.8: Eykatdotoon véag Z0voeong e TpLuepn xepadia.
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To péyeBog to dedopévwy mou petadépovtal kabBe popd pmopel va petafarietal adou o
TIAPAAATITNG UIMOPEL VA ameAEUBEPWVEL XWPNTIKOTNTA OTOV EVTOULEUTH €l0ddou 6oo to TCP
enefepyaletal ta Sedopéva mou mapolappavel ) to evilapeoo Siktuo pmopel va sivat At-
yotEPO PopTwHEVO. OMOTE 0 MOAPOANTITNG UMOPEL VAL OVAKOLVWOEL L VEQ TR oto Tedio
NapdBupo tn¢ emikepaAidag eVOC TUUATOC TTOU EAEYXEL TNV por SeSopEVWV.

210 mopadelypa tng wkovag 4.1.4.3 eneldr eAeuBePWVETAL O XWPOG GTOV EVTAULEUTH TOU
TIPOAATITN, AVAKOWWVETOL 0TOV armooToAéa véo Mapdbupo pe péyebog 1800 octets. Ma-
paM\nAa yivetat emPBefaiwon tou TUAUATOG TOU £xel TapoaAndBel pe tunua ACK kat
EVNUEPWVEL YLO TO EMOUEVO octet SeSouévwy ou propet va mapaldpfet oto nedio AplBuog
EruBepaiwong. Emiongto evéiaueoo Siktuo pnopei va éxet emhb oL tpoPAfpata GoOpTou mou
TBavov va unlthpxXaV O KATIOL0 §POUOAOYNTH KOL O UNXAVIOMOG €EAeyxou GOPTOU va eVNUE-
pwoel to Napdabupo Zupdopnong oe 1500 octets. Etol to TCP otn MAEUPA TOU AMOOTOAEQ
anodaoilel va oteilel ta untdhouta dedopéva (1460 Sedouéva+20 erukedaiida) adol o’
QUTA TN epintwon to 6plo mou anodaciotnke ivat n povada MTU 1480 octets.

TeppaTLONOG ZUVEEDNG

AdoU petadoBolv 6Aa Ta dedopéva yla TO TEPUATIOUO TNG oUVEEONC AMOOTEAAETAL ATIO TO
GKPO TOU amooToAEd A aTOKAELOTIKA €va TCP tunua xwplg dedopéva pe to nedio (Finalize-
FIN) og tiur) ON. Otav o koppog B mopoldPet to apxtkd TuApa TEpUATIONOU, AUECWS ETTL-
BeBalwvel Tnv mapaiafr tou pe Eva Tunpa ACK, kot petadépet oto emninedo edpapuoyng tv
aitnon teppatiopov petadopag dedopevwy. Apou n edpappoyn oto koo B anodaciost to
TEPUOATLOMO TNG CUVOUIALAG evnepWVEL TO TCP 6mou oTéAvel TO S1KO TOU TUAUA TEPUATIOUOU
oto kopBo A. AdpouU to mapaldBet o A emiBeBatwvel pe va tunpa ACK tn Angin kat B€teL to
nieblo RST pe tiun ON.

Ewkova 4.3.y: TeplaTIoNog 2Uvdeonc.
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KaBe mAeupd mou otéhvel Eva Tunpa FIN mepiuével va AaBet emuPBeBaiwon yLa cuyKeKPLUEVO
XPOVLKO Sltaotnua kot av ev to AdPel emavekméumnet éva Tuua FIN. Opwg autd pnopel va
odnynoelL og cUVEXE(G AVAUETASOOELG TOU TUAUATOC TEPUATIOMOU. I auTd To AOYO LETA amo
XPOVO TIOU QVTLOTOLXEL 08 SLACTNA SUO EKTIOUTIWV TOU TUAATOC TEPUATIOMOU KAl ETLOTPO-
$n¢ tng emBePaiwong, Stakdmretal n cvvdeon.

[142]



EMINEAO METADOPAZ

Epwtioslg - Aoknoeig Kedpalaiov

1.
2.

Moleg umnpeoieg mapéxel to eninedo petadopdg;

MNoari eivat mBavo o mapaAnming va anoppidet Eva tunpa TCP Bewpwvtag to avalont-
oT0;

Mowoug eAéyxouc Aappavel urtodn tou to TCP yia va anodaciosl yia to péyebog Tunpa-
TOG TIOU TIPETIEL VOL LETASWOEL;

Ye mota {ntripata Stadépet to TCP amo to UDP;

Y€ moleg epappoyeg epapuodletal to npwtokolho UDP.

Moleg eival ot paoelg yla va Eekivrioet Tty petadopd dedopévwy to TCP amd tnv mpog-
Agucn OTO TPOOPLOUO;

‘Evag xpnotng ekva JLa eykataotacn cuvoeong amno to ¢opnto Tou UNOAOYLOTH UE Eva

QMOMOKPUOHEVO eEuTtnpeTnTr Tov telehack.com e Tnv unnpeoia telnet. Ma va avakaAv-
PeL ta socket MpoéAeuong KoL TTPOOPLOLIOU EKTEAEL TIG TTAPAKATW TPELG EVTOAEC.

Ipconfig

Ewodva 1: AnotéAeopa ektéleong evtoAng ipconfig

ping telehack.com

Ewkova 2: Altotéleopa eKTEAEONG EVIOANG ping
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telnet telehack.com

Ewkova 3: AlotéAeopa eKTEAEONG EVIOANG telnet

JUUMANPWOTE T XOPOKTNPLOTLKA TOU KABe socket.

Socket Mpogheuong: IP : Oupa:

Socket Npoopilopov: IP : Qupa:

Jnueiwon: H Aoknon Umopei va EQapUooTEL OTO EPYAOTHPLO.

8.

10.
11.
12.

13.

Av o por) 6edopévwy to TCP £xel yeploel Tov evtapleutn) g€06ou pe 3600 bytes kot

TPEMEL va. petadepBoUV HEOW HLOC EYKATECTNUEVNC oUVOEONG O éval e€umnpetnth. Av

1o NoapdBupo Tupdopnong eivat 1400 bytes, to edio tng emkedaiidag Napdbupo 1200

bytes, n MTU 1500 bytes kat n erukedaiida opiletal oe 20 bytes anavtrote ota nopa-

KATW:

e Oa xpelaotel va tepayioel Ta dedopéva to TCP; Av vai, molo ivat to péyebog tou
TUAUatog ou Ba anodaciosl va oteilel to TCP;

® Avkatad tnv erPBePaiwon tg ARYPng Tou mpwTtou TUAHatog aAldEeL To pHéyeBog Tou
napdBupou oe 2440 bytes kal to mapabupo cupdopnong os 3200 bytes, mdoa npé-
TIEL VAL €lvVaLL KAL TTOLO TO HEYEDBOG TWV TUNUATWY TIou akoAouBouv.

Katd tnv eykatdotoon ocUvSeong 0 amooTOAENG EXEL SNULOUPYNOEL Eva apXIKO AplBuo

Jelpag = 4567802006. Otav o anooTtoAéag mapaAdBel To apLkd TUAUO CUYXPOVIGUOU

Kat ertotpéPeL tnv emPePaiwon moleg TLpéS Oa mephapBavouv ta nedia ACK, kat ApLo-

pog EmiBeBaiwongc; xetiletal o AplOUOG ZelpAG TOU OTEAVEL O TTOPAANTITNG LE TOV QVTi-

OTOLXO aPLOUO OELPAG TOU ATTOCTOAEQ KAL AV VAL TTOLAL VAL N TLUN TOU;

Mwg yivetat o éAeyxog pong Sedopévwy oto TCP;

TLelval to MNapdBupo Zupdopnaong Kot ylo olo Adyo XpnoLlomoleital;

Avadépete Toug apdyovieg He Bdon Toug onoioug To TCP anodaoilel yia to péyebog

TOU EMOMEVOU TUAMATOC SE60UEVWVY TIOU TTPOKELTAL VOL OTEIAEL.

AV KOTA TNV €YKATAOTOON HLOG oUVOEONC HETOPEPOVTOL UE TO TUALATA CUYXPOVLOMOU

KoL amto Tt Suo AKpeg oL e€RC MANPOdOPLEG.
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NeAatng:
[AplBuoC Zelpag: 4567802006, Mapabupo:65535, Méyloto Mnkog TUAUATOC:1536]
E€unnpetntig:
[AplBuoC Zepag: 3277203904, Mapdbupo:4580, Méyloto Mnkog Tunpatog:1245]
Mepypadte T emikedalideg ota TuApaTa emPBeBaiwong mou amootéAlovTal Kot
oo TG Suo TAEUPEG.

14. Nwg teppatiletal pla ouvdeon mou £xel otadel éva tunpa FIN and to mehdtn alAd n
€TUKOWVWVIO €XEL SLaKoTtel ard TV MAEUPA TOU €EUTINPETNTH;

Aoknoelg o€ Epyaotnplako MeptBaiiov

‘EAeyxog kat Snuoupyia TCP/UDP cuvééoswv e T Xprion eVvioAng netstat, tn BonBesia
TNG EVIOANG ping Kol EPYOAELWY TOU AELTOUPYLIKOU CUCTHAATOG.

Jtnv doknon Ba peletnBouUv oL BACIKEG EVVOLEG OTIWG:

Ta mpwtokoAha TCP/UDP
OL BUpe¢ emkowvwviag (Ports)
Ot AteuBivoelg IP
To mpwtokoAo ICMP kat cuotnuo DNS.
e H évvola twv umodoxwv (sockets) kat n €évvola Tng ouVEEONG.
Jtoxol eivat:
e H avayvwplon tng oxéong twv Slepyaciwy mou dnutoupyouvtal and Tig epappo-
VEC e Tn oUvEeon Toug Ue Ta avtiotolya sockets.
e H amoktnon tNG LKaVOTNTOCG XPNOLOTOLNCNG EVIOAWV O YPAUUN TEPUATIKOU TOU
AELTOUPYLKOU CUOTHMOTOC KoL YEVIKOTEPA €PYAAELWV yLa TOV EAEyXO TNG SIKTUAKNG
ETUKOWWVIOG OTO eminedo petadopag.

Nepypadn opadocuVEPYATIKWY SpacTNPLOTATWY
BAipa 1: Katavonon EvioAng netstat.

Zekwadpe tnv 0Bovn efopoiwong ypappung evtodwv Twv Windows eKTEAWVTAG TNV EVTOAN
cmd.exe kal péoa arnd tnv 08ovn ekteAoVE TNV eVTOAN netstat -0

H evtoln epdaviletl o popdr Aiotag OAEC TIC evepyEG CUVEECELS TWV TPWTOKOA WY TCP/UDP
e TI§ avtioTtoweg mAnpodopieg yla ta socket mpoéheuong Kat mPoopLouoU.

TNV MapAUETPO “-0” TNV ELOAYOULE YLa VA oG e avVIoTEL 0TO TEAOG KABE ypa R G TNG AloTag
0 Hovadikog aplBuog (ProcessIiD-PID) mou avtiotolyel otnv Slepyacia mou ekteAeital autn
TN OTWyUn otV pvApn RAM tou umoAoyloth Kal €xel SnuoupynBel amod kamola epoapoyn).
Av gtepeuvnooupe tn Alota Ba ol e otL otn othAn Katdotaon (Status) epdaviletal n mAn-
podopia Eykateotnuévn “Established” SnAadn €xel yivel n ouvdeon LeTAU Twv SU0 AKPwWV.

OL TWéG ya Tnv mAnpodopia Katdaotaong (State) elvat:

SYN_SEND. Inpatodotel tnv £vapén cuvdeonc.

e  SYN_RECEIVED. o E€umtnpetnTng LOALG mapEAafe To uivupa évapéng cuvoeong

e  ESTABLISHED. O meAdtng mapéhafe and to EEumnpetntr) to S1Ko Tou prvupa SYN Kot
n cUVOEDN EYKATAOTAONKE.

e  LISTEN. O gfumtnpetntn €ival o€ akpoaon, ETOLLOG va SeXTEL CUVEETELG.
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e  FIN_WAIT_1. >nuatobotel OTL £XEL YIVEL AITOCTOAN TUALATOG YLt TEPUATLOUO TNG
ouvdeong.

e  TIMED_WAIT. O meAGTNnG UMaiveL GE KATAOTAGCH QVOLOVIG UETA TNV KATAOTOON
QITOGTOANG TUALOTOG YL TEPUATIONO TNG oUVEEDNG.

e  CLOSE_WAIT. O e€umnpetnTAG UIAVEL OE KOTAOTOON OVOLOVAG LOALG TTOpaAdfeL To
punvupa FIN amo tov meAdTn Kol EVNUEPWOEL TO eTNMESO EDAPOYAG VLA TEPLATLOUO
NG ouvdeong.

e  FIN_WAIT_2. O meAdtng mapéAape tnv emiBeBaiwon LETA TNV ATOGTOAN TOU THMO-
ToG teppatiopol FIN mou eixe oteilel otov e€umnpetnti).

e  LAST_ACK. O g€umnpeTNTAG ELVaL OTNV KATAOCTOON LETA OO QTTOOTOAN OTO TIEAATNG
TO 61KO TOU TUAKA TeppOTLopoU FIN.

e  CLOSED. O séumnpetntng rmapélafe tnv entBeBaiwon ACK armd tov meAdtn kat n
oUvOeon EKAELOE.

Mapatnpwvtag t Alota SLomOTWVYOUUE apKeTEC ouvdéoelg TCP oe katdotacn oUvSeang
oAAG elval cuvdedepévn povo pe plo Stadikacia pe PID:1748. Ie plo amd autég SLamotw-
VOULE OTL To socket mpooplopoU eival SLadopeTIKO ATO TO TOTUKO TEPUATIKO KOUPoO. r-063-
041-234-077:http.

Ewkova 4: Ektéleon eVvIoAnG netstat -o

Av Béhou e va epdavifovtol Tavta oTi¢ 6TAAEG IPOEAELONG KaL TIPOOPLoHOU ot IP SleuBUv-
OELC KOl OL aplBpol MOPTAC XPNOLUOTIOLOUE TNV TIOPALETPO -N.

netstat -n
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Ewkova 5: EktéAeon eVvioAnG netstat -n

BAémoupe OtL n mpaypatiky StevBuvon IP mpooplopol eival 77.234.41.63.88 kal n Bupa
mpooplopov 80 mou elval deopeupévn yla TN untnpeoia http.

H evtoAn netstat amno npoemloyn epdavilel povo tig cuvdeoelg TCP. Av Béloupe va epdavi-
OTOUV OAEG OL CUVOEDELG XPNOLUOTIOLOU LE TNV MAPAUETPO -a eVvw av BENoULE va SoUpe Lovo
TI¢ UDP oUVOEDELG XPNOLLLOTIOLOULE TNV TIAPAUETPO -p [MpwTtodKoAAO].

netstat -a
netstat -p udp

Brua 2: Alepelivnon Zuvdeong

MrmopoUpe va avakaAlPou e Tnv epappoyr ou Snulovpynoe T SLEpYAcial TToU avTLoTOLKEL
OTN CUYKEKPLUEVN OUVEEDH XPNOLLOTIOLWVTAG TOV SLaXeLlpLloTr epyootwv Task Manager twv
Windows: otnv kaptéAa unnpeoieg (services) avalntolue tnv Siepyacia pe PID:1748 tou ou-
YKEKPLUEVOU Ttapadeiyuatoc. ETolL avakaAUTTOUE OTL N GUYKEKPLUEVN Slepyacia avTloTolyel
0TO MPOypaua antivirus.

[147]



Keddhaio 4°

Ewodva 6: Ou umnpeoieg (services) mou ektedovvtat ota Windows

ATO TNV AAAN MAEUpPA pmopoU e va eAéyéoupe TNV SlelBuvon IP Tou MPoopLoUoU XpNnoLuo-
TIOLWVTAG TNV EVIOAN ping UE TNV MOPAUETPO -a, WOTE va YIVEL altnua otnv unltnpecia ovopa-
todoaoiag DNS yla va LoG EMLOTPEYEL TO TANPEC OVOLLA TIOU OVTLOTOLXEL OTO TEPUATIKO KOUPBO
TIOU TTOLPEXEL TN CUYKEKPLUEVN UTINPEGLAL.

Ping -a 77.234.41.63

Ewkova 7: Ektéleon eVIOANG ping -a
EvaAlaktika propel va xpnotpomnon el f n mapduetpog -f otnv evioAn netstat.

netstat -f -o
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Brua 3: Ekkivnon piag véag ouvdeong

Mo va dnuioupyriooupe pia véa TCP ouvbeon Eexkwvape éva GUANOUETPNTH yLa APASELY A
tov Firefox. KaAUtepa gival va Eekivricoupe tnv epappoyn os aodadr KATACTOCN KoL N ap-
XA oehiba va eivat kevr. Auto cupBaivel emeldn ocuviBwg ot GUAOUETPNTEG hoPTWVOUV
TPOOoOEeTA KL YPAUUES Epyaleiwv pe cuvEETeLg o S1Adopou SIKTUAKOUG TOTTOUC KAl ETILONG
ol dnuodheic Lotooehibeg mepléxouv SladpnuUioelg Kol CUVSECUOUC O TPLTOUG SIKTUAKOUG
TOTOUG.

Ewkova 8: Eykatdotaon pLag véag ouvdeong

Av ekteAéoou e TNV eVTOAN netstat -o PAEmoupe OTL pa KavoUpyla Slepyaocia €xel dSnuLoup-
ynOel pe PID:6928.

EAéyxovtag otn SLaxeiplon epyactwv tn KOpTEAa UTtNPeoieg SlamoTwVoULE OTL N Slepyacia
€xeL dnuoupynBel amo tnv epappoyr tou firefox.

Av twpa oto pulhopetpnty Swooupe tv SlevBuvon tou maveAARVIoU oXoAlkoU SLkTUou
WWW.sch.gr Kol eKTEAECOUNE TNV eVTOAN netstat -n -0 Ba doupe tnv véa StevBuvon IP oto
socket mpooplopoU.

XpnoLlpomolwvtag tnv eVioAn ping pe tnv dtevBuvon IP Slaotaupwvoupe Tn oUVEeon e TO
oXOAKO biktuo.

Elkova 9: Ataotalpwon TG oUVSEoNG 0TNV MAEUPA TOU eEUTINPETNTN
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ApaotnploTnteg

1. ExteAéote tnV evtoAn netstat -a xwpig va €xete poptwoel Kamola SiKTuakr sdpappoyn
OTNV pVrpN.

2. Alepeuvnote TIG evepyEC ouvOEoeLg Tou epdavidovtal, kataypate ta socket kol Thv
Kataotaon mou Bpiokovtal. Mpoonadrjote va Sikalohoynoete ylati eivol og authy tnv
Kotaotaon.

3. AlepeUVAOTE TNV MEPIMTWON UTIOTITOU AOYLOULKOU EYKATECTNEVO OTOV UTIOAOYLOTH OO,
Ma mopadelypa éva mpoypappa “Aolpelog inmog -Trojan horse” dnuloupyet éva socket
KOlL UTTOLVEL OE KataoTaon akpoaong deopelovtag pa eAelBepn BUpa Tou uoAoyLoTH
akpLBwE Onwe Ba ékave €vag eEUTNPETNTAG. ITo GAAO AKpo pmopel va cuvdebel éva
TIPOYPOUUA TIEAATNG TTOU propei va S€xetal mAnpodopleg Kol apxeio péoa omo Tov UTo-
Aoyloth Sla péow tng ouvdeong.

4. EEeTAOTE TL KAVOUV OL UTIONOLTIEC TTOPALETPOL TNG EVTOANG netstat xpnolponolwvtag thy
€VTOAN “netstat ?”

5. Alepeuvnote kol kataypdte tic mAnpodopieg twv SUo AKpwv O pLla véa ouvdeon Pe
unnpeoia http onwg tnv StevBuvon www.ote.gr

6. Xpnoluomoleiote kamolo mpoypappa ftp client onwce to filezilla kaL ouvdebeite oe éva
ftp e€unnpetnt Onwg to ftp.ntua.gr. Alepeuvnote Kat kataypdapte Tig mAnpodopleg tng
ouvdeong yla ta Suo Gkpa 6’ AUTHA TV unnpeoia.

7. AlepeuvnoTe Kol TIG UTINPEGCLEG NAEKTPOVIKOU TAXUSPOMELOU KAl AV UTIAPXEL KATIOLOG
ToTiKOG telnet server Tnv avtiotoyn unnpeoia.
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KedpaAaio 50
ENEKTEINONTAZ TO AIKTYO - AIKTYA EYPEIAZ MNEPIOXH2

Elcaywyn

310 Mopov kepalalo Ba peletnBolv ta Aiktua Eupelog Meproxng (WAN), ta omola sivat
oxXedlaopEVA VA KOAUTITOUV TIG QVAYKEG HETAS00NG SeS0UEVWV OE UEYAAEG YEWYPADIKEC
QMOOTACELG. veTaL eKTEVNG avadopd OTLG To eVPEWS Sladedopéveg texvohoyieg WAN, Tig
OGUOKEUEG TTOU XPNOLUOTIOLOUV KAl TOV TPOTO £bOPUOYAC TOUG TNV TPALN.

A okTikoi ZToxot
Me tnv oAokAnpwaon Tou 50u kepalaiou ot Labntég Ba mpémel va elvat oe B€on va:

® cTAEyouV Kal va ebapprolouV TNV KATAAANAN Katd mepimtwon AUon Stadiktiwong n
ouvdeong oto Aladiktuo, Bacel avaykwy clvdeong kal dtabeoipuotntag Siktuou

® £ykoOLoTOUV GUVEEDELC Kol VOl UAOTIOLOUV pUBULIOELG 0TOV TNAETIKOWWVLAKO eEOMALOUO
Tou tnAedpwvikoL Sdiktvou (PSTN/POTS kot ISDN)

e sykaBbLotouv kat va pubuilouv e§omAlopd texvoloyiog xDSL

® KAVOUV OTOLXELWSN eKTiunon emibocswy, cadrn meplypadr MPOPANUATWY Kol HLa
apPXLKN EKTINON A UTIOSELEN evepyELWY YLa eTTIAUCH TIPOBANUATWY CUVEECLUOTNTOG

A oKTIKEG EVOTNTEG

5. Eloaywyn ota Aiktua Eupeiag nmeployng
5.1 Eykateotnuévo TnAedwviko Alktuo
5.2 Texvohoyieg FTTH kat Metro Ethernet
5.3 AcUpparteg Lev€elg

5. Eloaywyn ota Aiktua Eupeiog meploxng

Ta Tomuka Siktua amote AoV TOAU KoAR AUOH YL ETILKOWVWVIA E TIEPLOPLOKEVN, OLWG, ATIO-
otaon kKaAupng. Ma va tkavormotnBet n Slapkwe auvgavopevn avaykn yla emKowvwvia os gu-
pUTEPEC YEWYPADLKEG €KTAOELG, avamtuooovTal ta Siktua eupeiag meploxng (Wide Area
Networks, WAN). H eméktoon Twv TOmkwv SIKTUWV Kal 0 oXNUATIOROC Siktuwv WAN ermtuy-
XOVETOL LE TN XPoN KATAAANAWV YPOUUWY CUVEECNC KoL OTOLXELWY, OTIw¢ modem, yébupeg,
Spopoloyntég, K.4.

Ma tnv avantuén ypoupwv WAN pmopei va xpnotpomnotovvtot Siktua petaywyng (KUKAWo-
TOG, TIAKETOU), S0PUPOPLKEG CUVOEDELG, ULKPOKULATIKEG CUVOEDELG, OTTTLIKEC (VEC, QKOO KOt
cuotApata KeAwSLaKn g TNAEOpAONG.

Qg npog 1o xpnotn, to WAN eudaviletal va AEToupyel KaTd Tov 5Lo akplBwWE TPOMOo UE TO
LAN. Mpaypotikd, av to WAN £€xel uhomotnBel pe Tig KaTAANAEG TEXVIKEG, Sev Bal TIPETEL va
UTIAPXEL Kapia Stadopd otn cupnepldopd wg rpog to LAN.

Emeldn eivat apketd SUOKOAO TLY. YL L0 ETALPELD VO EYKOTOOTHOEL KoL va SLaXELPLOTEL oo
pHovn g tig ypopég WAN, ocuvnBwce Tig volklaletl amd tnAemikovwviakd Gopea, o omoiog
propel va €xel avamtugel TNV anapaitntn os €omMALOUO OAAQ KOl YEwyYpadLKr EAmMAwon
urtodopn. OL TeEXVOAOYIEG, TTIOU XPNOLUOTIOLOUVTAL OTIC UMtNPECIEG SIKTUWV EVPELAG TTEPLOXNG
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(untnpeoieg WAN) mtou mopéxovral we UTtNPecieg arod toug 51ddopouc TNAETLKOWWVLAKOUC
dopelg, sivat:

® Em\eyOueveg TNAEDWVLKES YPOUUEG
® MOVIUEG N LLOOWUEVES YPOAUUES

e X.25

e Frame Relay

e ISDN

e ATM

e xDSL

e Texvoloyieg FTTH kat Metro Ethernet
e AcuUpparteg kot Sopudoplkeg LevEelg

Ixnua 5.a: Emloyég ouvdeong oe WAN

(Mnyn: http://www.ciscopress.com/articles/article.asp?p=2158215&seqgNum=6)

Ao T mopandavw, ot X.25 kat Frame relay €xouv ouolaoTika katapyn6ei, n ATM
ExeL avadepbel 0to KePAAALO 2 TWV TAPOVIWV CNUELWOEWY, YU aUTO Kot Ba
00XOANBOUUE UE TLG UTIOAOUTEG TEXVOAOVIEG.

5.1 Eykateotnueévo TnAedpwviko Aiktuo

Onwg lowg Oa yvwpiloupe, pa kavovik TNAebwvIKA eykatdotoon anoteAeital and éva (eu-
yapL amod xaAkwa kaAwdio mou eykablotd oto omitt pag pa tnAedwvikn etalpeia. Ta
XOAKLWVA KOAWSLOL €X0UV TIOAU XWPO YLla VA UITOPOUV Vol LETAPEPOUV TTEPLOCOTEPA OO TLG
TNAePWVIKEG oG oUVORLALEG, SnAadn €xouv T SuvatoTNTA VA XELPLOTOUV €Va TTOAU HEeYaAU-
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TEPO eVPOC Lwvng (bandwidth) r pa eployn ocuxvotnTwy, o€ oxéon W QUTO TOU ATALTETAL
yla T petadopd tng pwvng. Mia DSL ouvdeon, T.X. 0€LOTOLEL AUTAV TNV ETITAEOV XWPNTLKO-
TNTA Yl va Uropéoel va PetadEpel TAnpodopieg LECW TOU XAAKLVOU CUPHATOC XWPLG OUWE
va eVOXAEL TLG ETLKOLVWVIEG TIOU yivovTal HECW TN (SLag YpapUAG.

OL avBpwmveg PpwVEG OTLG KOVOVIKEG CUVOUIALEG UmopoUV va petadepBolv oTnv Teploxn
ouxvotntwyv amo 0 €wg 3.400 Hertz. Auth n TePLOX OUXVOTATWV €ival TOAU HIKPN
OUYKPLVOUEVN HE TNV TIEPLOXN CUXVOTATWV TWV TIEPLOCOTEPWY OTEPEODWVLIKWVY NXELWYV, TIOU
Kupaivetal and mepinov 20 Hertz €wg 20.000 Hertz. Kat ta (St T oUppata €xouv Tn
Suvatotnta va XelploBolV cuXVOTNTEC £WC KAl APKETA EKATOUHUPLA Hertz.

Meplopilovtag TIg cUXVOTNTEG IOV PETADEPOVTAL LECA OO TOL CUPUOTA, TO TNAEPWVIKO CU-
oTnUa Uropel va maketdpetl MOAAA koAwSLa 6’ €vav TOAU HILKPO XWPO XwpIg va avnouxel
yla mopepPolrég (interference) avapeoa otig ypoppéG. Ta olyxpova UNXQVUOTO, TIOU
otélvouv PndLakd kal oxL ovaloytkd SeSopéva, LmopoUV Vo XpNOLUOTIOLNC0oUVY e aopAAeLa
TIOAU TIEPLOCOTEPN OO TN XWPNTIKOTNTO TNG TNAEDWVLKAC YPALUAC.

Ewova 5.1.a: Eykateotnuévo tnAedwvikod diktuo
(Mnyn: http://commons.wikimedia.org/wiki/File:Trans-Canyon_Telephone_Line.jpg)

5.1.1 Ermuheyopeveg TnAepwvikéG Mpapuég

To 1610 8{KTUO, TTOU XPNGCLUOTIOLELTAL YLOL TNV EMUKOLWVWVIO LECW TNAEDWVLKWY CUCKEL WV, Elval
Sduvato va xpnotpomnotnBei kat yla Tty emkovwviol UTTOAOYLOTWY. To TAYKOOULO EKTETAUEVO
autd Siktuo eival yvwoto cav dnuooto thAepwvikd Siktuo petaywyng (Public Switched
Telephone Network, PSTN). lNa 1o xwpo twv umoAoylotwy, To PSTN, mpoodEépel HECw TwV
ETUAEYOUEVWV TNAEDWVIKWV YPAUHUWY, TIG YPOUHEG OUVEEDNG, TTOU ATALTOUVTAL YLO TO OXN-
potiopno WAN.

Emteldn o apxkdg oxedLlaopog tou PSTN €ytve yia tn petddoon ¢pwvng KaL OxL yLo T LeTadoon
Pnolakwy Sedopévwy, amattouvtat elGIKEG CUOKEVEC, Ta modems, yla T Slapopdwon Twv
PYnolakwyv cnUATwY, IOV TIOPAYOUV OL UTIOAOYLOTEG, O AVOAOYLKA Kol avtioTpoda.
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Ol eMAeYOUEVEG TNAEDWVLKES YPAUUES TTPOCTDEPOULV LLKPOUG pUBUOUG petadoong. H molotn-
Ta Toug Sev elval otabepn Kal EEXPTATAL ATO TNV MOLOTNTA TWV YPAULWY, TIOU CUMUETEXOUV
otn dnuoupyia tng oclvdeong. H taxutnta pong Sedopévwy Unopel va pOACEL 0 AUTEC TIg
VPOLMEC €wg Kot Ta 56 Kbps.

Ixnua 5.1.1.a: Z0vdeon otabuwv péow diktuou PSTN
(Mnyn: ApBavitng, K., KoAuBag, I., & OUtolog, 2. (2001). Texvoroyia AkTUOWV EmiKOVwvILwY)

H emheyopevn TNAedwvLIKn ypopur Atov oAl dtadedopévn unnpeoia Kal xpnotpomoLeitat
TIAEOV YLOL CUVOECELG TIEPLOPLOMEVNC SLAPKELOC, OTav Sev SikaloAoyeiTal TO EMUTAEOV KOOTOG
oPLEPWHEVNC YPOUUNG. MEePLKEG TUTILKEC edapHOYEG TNC givat n tpdoPacn oto Aladiktuo 1)
o€ AA\eg on-line unnpeoieg xapNAng TaxVuTNTAG, N CUVOECH QMOUOKPUOUEVOU KOUBOU UE TO
ToTKO SikTuOo, N TnAepyacia. Emiong, xpnotlpomnoleitatl oav epedpikr] ypoUUn O TEPUTTWON
BAABNG piag HOVIUNG YPAHMAG.

MAgovektpata Melovektrpara Baokn xprion
YynAn dtabeopotnta Mkpn TaxuTnta Amopakpuopévn mpoofaocn
MetaBAntr mototnta EdbappoyEg xwplg amaltioeLg
Mikpo kooTOg Kot aflomiotia vPnAA¢ TaxvTnTac

Mivakoag 5.1.1.a. XopaKTNPLOTIKA ETUAEYOUEVWY YPOUUWY

5.1.2 MoOWUEVEG YPOUUES

AvtiBeta amo TG eMAEYOUEVES YPOAUUEC, OL OTIOLEG TIPETEL VO SnLoupyouvTal KB dpopd,
Tlou amatteital cuvdeon PeTafd §U0 onUelwY, Ol LLCBWUEVEC 1) LOVIUEG YPOUUUEG TIOPEXOUV
LLLOL ETILKOWVWVLAKI YPOUUA £TOLUN va XpnotporotnBel avd maca otiypr. Yrdpyouv avaloyt-
KEC Kol PNndLokEg LoBwuéveg ypappég, ol omoleg mpoadEpovtal armod toug Stddopoug ThAe-
TUKOWVWVLOKOUG HOpPELC.

H avaloyik pobwuévn ypapun sival meploodTtepo ypriyopn Kat aflomotn and tnv emthe-
YOUevn ypauun. Emiong eival oxetikd akptpn, yloti o ThNAemkowwviakog dopéag deopevel
TIOAUTLHOUG TTOPOUG TOU SIKTUOU TOU yLa TN MLoBWUEVN YPOUUD, ElTE AUTH XpnolpomoLelTatl
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elte OxL. OL AVOAOYIKEG ULOBWUEVEC YPOUUES, OTIWG KOlL OL AVOAOYLKEG ETUAEYOUEVEG YPOUUEG,
amattouVv Tn xprion modem, evw BETouV Gpla TNV MOLOTNTA KAl 0TNV TaXUTNTA LETAS00NG.
Ol pLoBwpEveg YpaupES elval SlaBéoipeg 24 wpeg To 24wpo, 7 nuéEpeg TN Bdopada, Kat yU
QUTO gival KATAAANAEG, TL.X. VLA TN LOVLIUN cUVEEDN HETAEY TWV UTIOKATAOTNUATWY ULOG ETOL-
pelog, yla tn cUVOEDN ETALPELWV LE TO ALASIKTUO, TIPOKELUEVOU VO TIAPEXOUV UTINPEGLEC TIAN-
podopnong SLopkws SLOOECLUES K.A.

Otav amatteitotl uPnAdtepn moLOTNTA EMLKOWVWVIAG KAl EUKOAOTEPN Slaxeiplon, XpnoLUomoL-
ouvtalL ol Ynodlakég MUoOWUEVEG YPAUMEG. MMOAU CUXVA XPNOLUOTOLOUMEVN T OYN
elvat ot ypappég E1 ota 2,048 Mbps (yia tTnv Eupwrn) n ot ypappég T1 ota 1,544

Mbps (yLo Tn B. Apeptkn kot TNV lamwvia). & MEPUTTWOELG, TIOU EMOPKOUV ULKPOTEPEC TOXU-
Nteg, ival duvatd va xpnolpomnolnbel mooooto Twv Ypopupwy E1 A T1 og moAamAdoLa Twv
64 Kbps.

H Yndrakn ypapun E1 emutpénel tn petadoon 32 kavaAlwyv Sedopévwy péoa amo pia Sloup-
potn thAedwvikn ypappn. Kabe kavait detypotoAnmreital 8.000 dopeg to deutepdAento
Kal kaBe Selypa, Tou mapayetal, KwdKomoleital og oslpd Twv 8 bits. Etol kaBéva amd ta 32
KavaAia propei va petadidel dedopéva pe pubud 64 Kbps. H ypappn E1 propei va petadidet
ouvoALka dedopéva e pubuod 2,048 Mbps.

Emeldn n petadoon eival and akpn o dkpn Pndlakn, yla Tn ovvdeon Tou SIKTUOU HE TN
YpOuUn 6ev xpnotporoleitat modem, oAAQ GAAN CUOKEUN TIOU ovopdletal povada g§umn-
pétnong kavaAlou-8sdopévwy (Channel Service Unit/Data Service Unit, CSU/DSU). Auti
odpevog petatpenel to Pnolakd onua, mou mapdyouv ot Stadopol otabpuol tou Siktvou, oe
Undlakd onpa KatdAAnAng popdng (SutoAikd), wote va pnopet va petadobel otn ypauun,
aeTEPOU TEPLEXEL ELEIKA NAEKTPOVIKA KUKAWUATA TIPOOTACLAG TWV EYKATACTACEWY TOU TIa-
POXOU TNG UNNPETILAG.

Baowkd pelovekTnUa Twv PndLakwy LoBwUEVWY Ypappwy elval OTL, av MapouoLAcoUV TPo-
BAnua, dtakdmretal n Asttoupyia toug. Asv umapyet, SnAadn, n Suvatotnta va kpatnBel n
olvdeon avolytn o XapunAotepn TaxuTnTa (KATL TouU Umopel va Yivel o€ avaloyLKn ypauun).

H TipoAdynon UoBwuévng YPOUUAG Elval cuvaptnon TNG TaXUTNTAG KAl TNG AMOOTOONG UE-
tagy Twv Vo akpailwv onueiwy, KL OXL Tou OyKou Twv dedopévwy, Tou Slakwvouvtal pHéoa
ard autr). AV TPOKELTOL VA CUVOECOUUE UE ADLEPWIEVEG YPAUUES ULKPO aplOUd onueiwy kat
Ol OUVSECELC va XpnoLpomolouvTal TOAAEG WPEC TNV NUEPQ, UTTOPEL N EMIAOYH TOUG VA ATTo-
teAel Tnv o cupdEpouca Auon amo anoyn KOOTOUG.
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MAgovektrpata MelovekTipoTa Baowkn xprion

YynAn dtaBeoipudtnta Meydlo pnviaio maylo téAog | AlaoUvSeon TOTLKWY
Swktbwy, mou Bpiokovtal og
HeyAaAn amnodotaon

Aodalela, aviKel amo- Av n ypapuun sivat nduakn, | Moviun cbvdeon oto
KAELOTIKA OTO XpHoTn SUokoAn n epedpeia oe Awadiktuo
nepintwon mpoBARHATOC
0Tn YPOUUN

MkpO KOGTOC, TNV
nepintwon Stapkolg
HETAS00NC HEYAANS
noootntog SeSouEvwy

YPnA£g Taxutnteg

Mivakog 5.1.2.a. X0paKTNPLOTIKA UOOWUEVWY YPAUUWY
(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 2. (2001). Texvoloyia AikTUwV ETTKOLVWVLWYV)

Jtnv Eupwnn mA€ov, umdpyouv 5 tUmol WoBwuévwy ypauuwy, avaloya HE To pub-
uo petadoong, ot

EO (64Kbps),
e E1=32EO0 lines (2Mbps),
e E2 =128 EO lines (8Mbps),
e E3 =16 E1 lines (34Mbps), kat
e E4 =64 E1 lines (140Mbps).
Avtiotolxa, otig H.M.A. untdpxouv ot:
T1 (1.544 Mbps),
T2 =4T1 lines (6 Mbps),
T3 =28 T1 lines (45 Mbps) ka
T4 =168 T1 lines (275 Mbps).

5.1.3 Wndrako Aiktuo Evorotnpévwy Yrinpeowwv (ISDN)

To Wndako Aiktuo OAokAnpwpévwv Yrmnpeowv (Integrated Services Digital Network
— 1.S.D.N.) dnpoupynBnke amod tnv ovaykn mapoxng 0TOUG CUVOPOUNTEG TIPONYHEVWV UTIN-
peowwv Kot uvdPnAng mowdtntag emkowwviag. To ISDN amotelel e€€AEn tou udlotape-
vou Anuooiov Emieyopevou TnAepwvikou Awktuou (Public Switched Telephone Network
-P.S.T.N.) pe tnVv eykataotacn og éva PndLoko KEVIPO TOU OVAAOYOU AOYLOMLKOU KAl UALKOU
Ko urtootnpilel éva eupl ddopa umnpectwv dwvncg, Sedopévwy, €lkOVag Kol Ketpévou. O
puBuog petadopdg pBavel ta 2 Mb/s.

AUo elval Ta MPOTUTIAL TTOU XpnoLuomolouvTal ota Pndlakd Siktua evormolnuévwy UTn-
peolwv: a) to Euro — ISDN 10 onoio cupdwvel pe TG mpodiaypadeg tou ET.S.I (European
Telecommunications Standardisation Institute) kat to omoio akoAouBoUv oL TMEPLOCOTEPEC
XWPEC NG Eupwring kot B) To ALEPLKOVLKO TtpOTUTIO yia To ISDN.
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Ao tnVv MAeupd Tou xpnotn to ISDN eudaviletal wc:

a) éva onueio mpooBacng oto koo thAedwvikd Siktuo, pe t Stadopd OTL urmopou-
HE va €XoUEe SUO TAUTOXPOVEG OUVOEDELG OL oTtoleg elvat PndLakeg.

B) éva Siktuo PETAYWYNG KUKAWUATOG.

y) éva 8iktuo oAokAnpwuévwy umnpeolwv (pwvng kot dedopévwy) pe mapdAin-
An umootrpLEn Toug.

8) évag oLVOEOOG e £V TOTIKO SEUTEPEVUOV KEVTPO N UE £Va TOTIKO SiKTUO.

OL 1810tNTEG TOU SikTUOoU ISDN glvat oL mapoKATW:

e MANpng Yndlakn petadoon tng mAnpodopiag amd AKpo o€ AKPO He uPnAoug
puBpuoug.

® Xpron Ue TPOTO EVOTIOLNUEVO TWV UTINPECLWY dwVNG, SeSOUEVWY, EKOVAC KAl KELLLE-
VOU HEOW piag pwovo cuvdeonc.

e OlKOVOULKA, ypryopn kal mototiky dnélakn petadoon Alyotepo evaicbntn ota
TaPAoLTa, TO00 0T0 ThAedwVviKO SlkTuo 000 Kal otn petdadoon Sedopévwy petal
TWV TEPUATIKWY TWV TIEAATWYV TIOU EMUKOWWVOUV PECW Tou ISDN.

o Aodaiéotepn petadoon.

® KaAUTepn KaL TILO OIOTEAECUATLKI XPron Tou TNAEbwVIKOU SIKTUOU.

e YPnAég taxutnteg petadoong (kavalio/ypoupeg pe taxvtnta 64 kb/s) oe oxéon ue
to PSTN.

o MAnpn¢ cupPatotnta pe OAa ta Asttoupyolvta Siktua e xprnon KAtdAANAWVY TEPUOTL-
KWV Slatatewv.

® 0vdeon TOAMAMAWY TEPUATIKWY OE UL POVO SloUppaTn ypouun HETOEU TG
EYKOTAOTAONG CUVOPOUNTH Kal Tou ToTkoU kévipou ISDN (tnAedwvikr cuokeun, fax,
H/Y, elkovotnAépwvo, I8LWTIKO TNAEGWVLKS KEVTPO K.ATL.)

TunotL npdoPaocng oto diktuo ISDN

Yniapxouv Suo tumol mpocBacng oto Siktuo ISDN:

NpdoPaon Paoikol puBuou (Basic Rate Access —BRA)n omola mpoodépel duo Kava-
At twv 64 kb/s (B channels) kat éva kavaAl twv 16 kb/s (D channel) mou xpnotpomnoteitot
yla onpatodooia (évapén kAnong, koudouviopa k.At.), SnAadn 2B + D kavalwa. Etol, o
XpNotng mou Stabétel Baotkn mpdoPaoch, UMopel va eKTEAECEL TAUTOXpOVA TPELS SLado-
PETLKEC ETUKOWWVIEC: ) SU0 avetdptnTeG TNAEPWVIKES YPAUMUES KOl Lo ETiLKOWVWVia Sedo-
HEVWV XaNANG taxutntag B) pia omtikn tnAedwvia kal emikowwvio SeSopevwy xapnAng
taxutntoag y) onoleadnmote U0 ave€APTNTES EMKOWWVIEG (TANV OMTIKAC TNAEPwViag) Kat
erukovwvio dedopévwy xapunAng taxuTtnTag.

NpooPacn npwtevovtog pubuol (Primary Rate Access — PRA) n onoia mpoodépet 30
kavaALa B kat éva kavaAt D twv 16 kb/s, 5nAadr 30B + D kavaAia kot oarnevBUveTaL o Tie-
Adateg pe peyahUtepeg avaykeg. Méow twv 30 B kavaAlwv mpaypatonotovvtat 30 od-
PLOLEC TOUTOXPOVEG ETLKOWWVIEG TOU OUVSPOUNTIKOU KEVTPOU EVW LECW TOU KAVAALOU
D napéxetal n onpatodooia tou ISDN.

(Mnyn: http://anamorfosi.teicm.gr/ekp_yliko/e-notes/Data/commnets/main.htm)
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Ixnua 5.1.3.a. Atermtadr Baoikol puBuol BRA (a) kat Atemadr mpwtelovtog pubuol PRA (B)
(Mnyn: ApBavitng, K., KoAuBadg, I., & Outatog, 5. (2001). TeyvoAoyia AkTUWV EmKOVWVLWY)

To ISDN xpnoliomoLel TNV uTtdpXouoa TNAETILKOWVWVLAKH UTIOSOUN, OLWE OTTALTEL TNV EYKOTA-
otaon 8IKAG CUGKEUNG OTN MEPLA TOU XPNOTN, TNG CUCKEUNG TEPHATLOMOU Siktuou NT1. O
TNAETUKOWWVLOKOG popEag TOMOBETEL TN GUGKEU AUTH OTO XWPO TOU XPHoTh - cuVEpPoUNTH
Kol LETA TN cUVOEEL e Tov KOUPBO ISDN 0To TNAEDWVLKO KEVTPO, APKETA XIALOLETPO LAKPLA,
XPNOLUOTIOLWVTAC TO CUVECSTPAUUEVO {gUyoC KaAwdiwy, mou maAldtepa xpnolponouviay
otn ouvbeon pe to ThAédwvo Tou cuvbpounth. Metd n kivnon dpopoAoyeital and to Siktuo
TOU TNAETILKOWVWVLIOKOU HOPEA (UE TEXVIKEG UETAYWYNG TTOKETWY, KUKAWUOTOC K.A.). XTn ou-
okeur teppatiopol NT1 givat Suvatd va cuvdeBolv péxpt

8 OUOKeUEG o amootaon 150 pétpa. Mmopeil va elval cUoKeUEG elEIKA OXESLOCUEVES VLo TO
Siktuo ISDN, 6rwg Pnorakn tnAedwvikn cuokeur|, Fax opadag 4, elkovotnAépwvo, Spoplo-
AoynTAg, 1 OmAEC CUOKEUVEG, OTWG N avoAoYLKr) TNAEDWVIKH CUCKEUN, KOO TEPUATLKO K.d.
ItV tehevTaia MEPUMTWON, XPNOLWOTOLETaL €L6LKH SLATAEN, O TEPUATIKOG TIPOCOUPHUOYEAS
(Terminal Adaptor, TA). Ta kavdAla B kot D glval Aoywd kavaAia ki oxt dpuoikd. Etol otn
ouokeun NT1 kataAnyeL mavta pia anAn SLoUpUatn yPARUN KL OXL TTEpLOCOTEPA KOAwSLAL.
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IxAua 5.1.3.8. O e€omAlopog tou ISDN
(Anyn: ApBavitng, K., KoAuBag, I, & OUtotog, 2. (2001). Texvodoyio AktUwV Emikotvwviwy)

H unnpeoia ISDN eival xpAown, étav n petadoon Sedopévwy Sev eivol CUVEXNC Kal OL ava-
YKEG 0g ToxUTNTA Kupaivovtal. O xpnotng mMAnpwvel 6co Slapkel n kKAnon, yU autd sivat
OPKETA ouVNOLOUEVO va XpnoluomoLe(tal ocav epedpikr) cUVEECH APLEPWUEVWY YPOLLWV.

To ISDN, mou nepypaape, avadepetal kat wg ISDN otevig {wvng (Narrowband ISDN), evw

avartuxBnkav kot tpotuma yia to ISDN eupeiag {wvng (Broadband ISDN, B-ISDN), pie pubuo
petadoong éwg 2 Mb/s, To omolo amaltel Tn xprion OmTKAG vag.

MAcovektpata MelovekTporta Baotkn xprion

YrnopadiKkn Kivnon mou

Kootog avaloyo pe tnv
Klvnon

AkpLBN Yl ouvexn
petadopa Sedopévwy

nepthappavel pwvn,
elkova, Sedopéva

Metadopd dwvng, etkdvag
Kal dedopévwv

Jav epedSpLkn ypopun

padl Ke TIG acVYXPOVES
eTAeYOUEVEG TNAEDWVIKEC
VPOAHPES

Mpriyopn eykabidpuaon
ouvdeong

Xprjon undpyouoag
umodoung

I8avikn yla xprion cav
ebebpikn ypoupn

Mivakag 5.1.3.0. Xapaktnplotikd ISDN
(Mnyn: ApBavitng, K., KoAuBag, ., & Outatog, 5. (2001). TeyvoAoyia AkTUwV EmiKovwvILwVY)
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5.1.4 Texvoloyieg Wndrakrg Zuvdpountikng Mpoappic (xDSL)

To DSL mpo€pyeTal amo ta apxika twv Aé€ewv Digital Subscriber Line (Wndlakn Zuvdpountt-
kr) Tpappn) kot otnv ouoia amote)el pla texvoloyio TOU HETATPEMEL TO ATAO TNAEDWVIKO
KaAwdLo og éva Siaulo Pnolakng emikowwviog peyadhou eUpoug Lwvng e Tn Xpron 0wV
modems, Ta omola tomoBeTouvTal oTIg SUO AKPES TNG YPOAUUNG. O Slaulog autog petadépet
TOO0O TIG XOUNAEG 000 Kot TG UPNAEG OUXVOTNTEC TAUTOXPOVA, TIG XOUNAEC yLa Tn petadopd
TOU oAMATOC TNG PwVAG Kat TG uPnAEG yia ta Sedopéva. OL cuokeuég modems Aettoupyouv
OMw¢ ta KAaowda modems, adol AapBdvouv por Yndlakol GAUATOC, TTOU OTN CUVEXELX TO
petadidbouv otnv TNAEGWVLKA ypapun He T popdn avaloyikol onpotog uPniol pubuol
(Aéyovtat kot baseband modems).

Xpnotlporotouvtal Stadopeg texvoloyieg Stapopdpwang, oL omoleg xwpilouv to dlabEcipo
€UpOog LWVNG TNC YPAUUNG o Tpla KavaAla: Eva yla Tn petadoon tng dwvng, €va yla tn Ue-
tadoon Sedopévwy TPog ta TAvw (upstream) KL €va yLo tn HeTAdoon Twv SeSoUEVWV TIPOG Ta
katw (downstream).

Avaloya e To €ido¢ Tou modem mou Ba cUVEECOUE, TTETUXAIVOULE KOl SLAPOPETIKEG ETTL-
8060¢1¢. Me to DSL emutuyydvovtal upnAotepeg TaxUTNTEG HeTaPopds SeSopEVWY (LEXPL Kal
52,8 Mbps) aroé to Atadiktuo | AAAO amopakpUopEVO THAETILKOWVWVLAKO SIKTUO TIPOG TO XPN-
otn -downstream- kat 2,3 Mbps arod to xpriotn npog to Aladiktuo -upstream- evw TauTOXpO-
Vo LETAPEPOVTAL KAL TO AVOAOYLKA OOt TNG PwVNG.

O dadopec maparayég xDSL umootnpilouv CULMETPLKA 1) AOUUUETPN petadoon SeSope-
vwv. Auto onuoaivel, otL ta Sedopéva pmopel va petadidovral pe tnv dla i Stadopetiki
Taxutnta mpog tig dvo kateuBUvoelg (downstream kat upstream). Etol, kaBe mapaliayn
propetl va elval KatdAAnAn yla xprion o ebopuoyEg, Omou amatteital uPpnAotepn TaxvTnTA
otnv kateLBuvon petddoaong Pog to xprotn (.. tpocBacn oe otooeAibeg) ) (dla TayvTnTa
KoL TtpoG TG U0 KATEVBUVOELS (TT.X. UTIOKOTAOTATO YLa YPApKEG EL, TnAeSLaokeyn).

Ixnua 5.1.4.a. MpooPaacn tomikou Siktuou o SIKTUO eVPELG TEPLOXNG LE TNV TEXVOAOYia
SDSL
(Mnyn: ApBavitng, K., KoAuBag, I., & OUtolog, 2. (2001). Texvodoyia AkTUWV EKOVwVILWY)
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Ot texvoloyieg DSL avadépovtal yevika wg XDSL Kol ol KupLlOTEPES amo auteg sival: ADSL,
HDSL, SDSL kot VDSL.

Texvoloyia Znuooia ApLOpog Tayutnta Méyiotn
Zeuywv Andotaon
ADSL Asymmetric 1 8 Mbps downstream 3 Km
DSL 1,5 Mbps upstream 6,6 - 7,5 Km
. 1 Mbps downstream
ADSL Lite ! 384 Kbps upstream
5 2 Mbps full duplex 3,5-4,5Km
HDSL High-bit-rate (E1)
DSL 3 1,5 Mbps full duplex
(T1)
2 Mbps full duplex 3 Km
(E1)
SDSL i _li 1
Single-line DSL 1,5 Mbps full duplex
(T1)
13 - 52 Mbps 0,3-1,4km
VDSL Very-high-bit- 1 downstream
rate DSL 1,5 - 12 Mbps upstream

Mivakag 5.1.4.a. Ou teyvoloyieg xDSL

ADSL. To ADSL, to omoio mpogpxetat armod Ta apxkd Twv Aééewv Asymmetric Digital Subscriber
Line, elval autd mou Slvetal 0Toug MEPLOCOTEPOUG AMAOUG XPNOTeG otnv EAAASa. H texvo-
Aoyla ADSL e€aodalilel mpooBacn uPnAwv taxutATwy oto Aladiktuo Kot og AAAa TNAETL-
Kowwviaka Siktua, Sivovtag tn duvatdtnta yla tTauvtdxpovn petadoon pwvng Kol SeSoué-
vwv (6edopéva, KIVOUUEVN €LKOVA, YPAPIKA) HECW TNG AIMANG TNAEPWVIKAG Ypapung. Kiplo
XOPOAKTNPLOTIKO TNG Ttexvoloylag sival otL n petadopd dedopévwy ylvetal e ACUUMETPO
TPOmo, SnAadn mpoodEpel StadopeTikd pubUo ya tn AnPn (Léxpt 8 Mbps downstream) kot
Slodpopetikod yia tnv amootoln dedopévwy (1 Mbps upstream). To onUAVTIKOTEPO glval OTL
10 eVpog Lwvng Sev To polpalopaocte, aAAd eival €€ ohokArnpou otn dtaBeon pag. Eva erumhe-
OV XQPAKTNPLOTIKO givat OTL n ouvbeon ADSL gival péviun kot Stabéoiun ava maca oTyun
(always-on), 6nAadr dev anatteital cuvéeon kat arnocvvdeon arnod to diktuo énwe cuppai-
VEL LE TG TNAEDWVLIKEG KANOELG. QOTOC0 Ba TPETEL VAL TOVLOTEL TO YEYOVOG OTL N arod0a0n Tou
ADSL €€apTdTol ONUOVTLIKA Ao TNV AmooTacn TOU XProTh ard ToV TNAETIKOWWVLAKO TTAPOXO
Kal ¢pBavel ta:

e 1,5 Mbps yla anooctaon 5,5 km
e 2,0 Mbps yla anoctaon 4,9 km
® 6,3 Mbps ywa artootaon 3,6 km
e 8,4 Mbps yla anooctaon 2,7 km

E€eAypéveg exdooelg tou ADSL givat to ADSL2 kot to ADSL2+, oL oTtoleg tapEXOUV peyaAUTe-
PEC TOXUTNTES aflomoLwvTag SLadOPETIKA TO EUPOC {wvNg Tou KaAwdiou. H péylotn taxvtnta
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Tou pmopei va emttuxet to ADSL2+ givat ta 24/1 Mbps (A ta 24/3,5 Mbps og mepintwon mou
vhomolel To mpdtumo ITU G.992.5 Annex M), aA\d otnv mpagn oAU Alyol XproTEG UImopouV
va ouvEeB0UV 08 AUTEC TLG TAXUTNTEC, AOYW TNG OIOOTACN G TOUG Ao TO TNAEDWVLKO KEVTPO.

‘Ovopa npotunou Kown ovopaoia Méyiotog pubuog | Méyiotog pubpog
Aqdng anooTtoAng

ANSI T1.413-1998 Issue | ADSL 8 Mbit/s 1.0 Mbit/s

2

ITU G.992.1 ADSL (G.DMT) 8 Mbps 1.0 Mbps

ITU G.992.1 Annex A ADSL over POTS 8 Mbps 1.0 Mbps

ITU G.992.1 Annex B ADSL over ISDN 8 Mbps 1.0 Mbps

ITU G.992.2 ADSL Lite (G.Lite) 1.5 Mbps 0.5 Mbps

ITU G.992.3/4 ADSL2 12 Mbps 1.0 Mbps

ITU G.992.3/4 Annex ) ADSL2 12 Mbps 3.5 Mbps

ITU G.992.3/4 Annex L RE-ADSL2 5 Mbit/s 0.8 Mbit/s

ITU G.992.5 ADSL2+ 24 Mbit/s 1.0 Mbit/s

ITU G.992.5 Annex L RE-ADSL2+ 24 Mbit/s 1.0 Mbit/s

ITU G.992.5 Annex M ADSL2+ 24 Mbit/s 3.5 Mbit/s

Mivakog 5.1.4.8. Ta mpotumna tou ADSL

Texvoloyia ADSL. To ADSL s€aodalilel mpooBacn vPnAwv TAXUTATWY 0To ALadIKTUO Kot
oe aAAa tnAemikowvwviakd Siktua, divovtag £toL tn duvatdtnta yla tautdxpovn petadoon
dwvnc kat dedopévwy (dedopéva, KvoUEVN EKOVA, YPADIKA) LECW TNE OTTANG TNAEPWVIKAG
YPOUUNG. AUTO yivetal ediktd xdpn otoug e§eAypuévoug alyopibpoug katl otn BeAtiwpévn
Undakn enefepyacia onparog, ta onoia cuurniélouv o peyalo Babuo tnv mAnpodopia
Tou petadidetal péoa amno ta untapxovia thAedpwvika koAwdia, kabwg emniong kat otn BeAti-
WoN TWV UETACXNUATIOTWY, TWV AVAAOYIKWY GIATPWVY KoL TWV UETATPOMEWY CHUATOG (Ao
avoAoyko o€ PndLoko).

ITLG amAEC TNAEDWVIKEG OUVOEDELG e XAAKIVO KOAWSLO XpNOLUOTIOLETAL LOVO N TIEPLOXN OU-
xvotntwv 0-4 kHz yia tn petadoon tg dwvic. Autd Sivel tn Suvatodtnta va XpnoLuonoLn-
BoUv ol peyaAUTeEPEG CUXVOTNTEC yLa TN Letddoon dAAwv dedopévwv. Emeldn to elpog ival
TLEPLOPLOEVO KOLL OL CUVNBLOUEVOL OLKLAKOL XPHOTEG £XOUV LEYAAUTEPO OYKO OTO KATERBACHA
Tapd oTo avEBACUA, XPNOLUOTIOLELTOL LEYAAUTEPO EUPOC CUXVOTHTWY YLOL TNV ATIOCTOAN Olo
TOV TIAPOXO TIPOC TOV TEALKO XPNOTN Ao To eUPOC CUXVOTNTWVY TIOU XPNOLUOTIOLELTAL YLot TV
OTTOOTOAN QTIO TOV TEALKO XPrioTh TPOC TOV TTAPOXO.
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AUTEG 0L OCUXVOTNTEC UTIOSLALPOUVTAL OE OKOMO UIKPOTEPEG TEPLOXEG TwV 4.3125 kHz kal ou-
xva ovopalovtal bins. ZuvnBwg ta modems Kkatd TNV €vapén tng emkowwviog eAéyxouv
EexwpLoTa KABE TETOLA TIEPLOYN) YL VO KABOPLOOUV TIOLEG ATIO AUTEG TLG TIEPLOXEG UTTOPOUV VOl
XpnotuornotnBouv.

Auti n oUvdean XPNOLUOMOLELTAL YL TN LETAPOPA ATIO TOV TEALKO XPrOTh UEXPL TO AVTIoTOL-
X0 TNAEDWVLKO KEVTPO TNG TIEPLOXNG. 2TO TNAEDWVIKO KEVTPO TNG TIEPLOXNG N HeTAd0oON TWV
Sedopévwy SlakAadwvetal péow Twv DSLAM kat petafiBaletal (cuvABwg) Ue YPOUES TTOAU
peyaAUTEPNC TaXVUTNTAC OTOV OVTLOTOLXO TIAPOXO SESOUEVWV.

Ixnua 5.1.4.8: Xprion cuxvotitwv PSTN

(Mnyn: https://el.wikipedia.org/wiki/Asymmetric_Digital Subscriber_Line)

310 ZxAMa 5.1.4.B., pe KOKKWVO dALVETAL N TEPLOXN CUXVOTHTWY TOU XPNOLUOTIOLEL N amAn
tnAedwvikr ovvdeon (PSTN), pe mpdowvo n meploxn Tou upload Kol Pe UITAE N TTEPLOXN TIOU
xpnolpomnoteitat yia download amo to ADSL.

OL TNAEDWVIKEC YPAUMESG LEYANOU UNKOUG TTPOKAAOUV HeyaAn e€aoBévion ota onpata udn-
AWV ouxvoTHTWV Tou Unopet va ¢ptaocel kat ta 90 dB oto 1 MHz (to omolo anoteAel To Avw
0plo TnG wvng mou xpnotwdormolel to ADSL), umoxpewvovtog €tol ta ADSL modems va
«80UAeloOUV TIOAU OKANPA» yla va TETUXOUV LEYAAO SuvVauKO €Upog, va Slaxwploouv
TO KOWVAALOL KOl VoL Kpatrioouv To B0puBo os xapnAd emineda. MNa tov amlo xprotn to ADSL
dalvetat KATL Ao -Stadaveic «CWANVES» cUYXpoVWY SeSOUEVWY SLAOPETIKWY TAXUTATWV
TIAVW Ao anAég TNAEDWVIKEG ypappEC. MEoa ota ADSL modems, 6rtou 0Aa ta tpavilotopg
Aettoupyouyv, undpyel éva Bavpa texvoloyiog. Na va dnutoupynBolv moAAAmAG KavaALla
erkowvwviog, ta ADSL modems xwpiZouv to StaBoiuo eUpog Lwvng pag TNAEDWVIKAC ypap-
UNG Me éva amd toug Suo akdAouBoug tpomouc:

a) MoAurAe€ia e Slaipeon ocuxvotntag (Frequency Division Multiplexing)
B) KataotoAn tng nxoucg (Echo Cancellation).

HDSL. To akpwvUplo HDSL mpoépyetal amo ta apylkd twv Aé€swv High-bit-rate Digital
Subscriber Line kal og avtiBeon pe to ADSL givol CURMETPLKO Kal TPOohEPEL TOV 1810 pubud
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petapopdg dedopevwy (LExpL 2 Mbps) TOoO0 yLa tn anootoAr 6co kat yia tn Ann. Qotdoo,
N HEYLOTN amooTaon LETALY Twv dU0 dkpwv Sev umopel va umepBaivel Ta 3,5 km. Mia dAAN
Baowkn Sladopd amod to ADSL eival OTL amatteltal n eykataotaon 2 TNAEGWVIKWY YPOULUWY
(2 ouveotpappéva kohwdla). Neotepeg ekddoelg tng texvoloyiag HDSL, eival to HDSL2 (2
Mbps, 1 {evyoc cuveoTpappévou kKaAwdiou) kat to HDSLA (2 Mbps, 2 {ZeUyn CUVECTPAUUEVWY
KaAwSlwv).

SDSL. To SDSL, Single-line Digital Subscriber Line, elvat pia texvohoyia mapopola pe to HDSL
o6oov adopd oTo puBUO petadopdg Sedopévwy (LExpL 2 Mbps), mou amattel OpwC povo Eva
OUVECTPAMUEVO (YOG XOAKOU. Mo To AOyo auTo, n HEyLoTn amdotach LETaly Twv SU0 AKpwV
Sev propetl va Eemepva ta 3 km.

VDSL. To VDSL, Very-high-data-rate Digital Subscriber Line, umopel va dwaoel evtumwolakd
HEYOAUTEPEC TAXUTNTEG TTOU popet va dptavouv ta 52 Mbps yio Andn dedopévwy, pe Tteplo-
PLOMO OUWC TN UEYLOTN amootacn HETAly twv SU0 AKPWVY TOU XAAKLVOU aywyou.

Avaloya e Tnv ulomoinon, to VDSL & pmopel va Eemepva to 1,5 km kot oL puBpol petadoong
Kupaivovtal yio tn Aqdn €wg 52 Mbps kat yia thv anootoAr] £éwg 12 Mbps. Aladoxog texvo-
Aoyia tou VDSL ival to VDSL2, mou mapéxel Taxutnteg mavw ormd 200 Mbps o€ OAU pikpn
andotaon, 100 Mbps ota 500 pétpa kat 50 Mbps oto 1 xIALOpEeTpO.

5.1.4.1 JuoKeU£G Teppatiopol Siktuou DSL Modem/DSLAM

To DSL xpnowuormnolel U0 Koppdtia €OMALOMOU, £Va 0TV TTAEUPA TOU TIEAATN KAl €va OTOV
TIAPOXO UTNPECLWV ALaSIKTUOU, TNV TNAEDWVIKN eTalpEia | Evav AANOV TTAPOXO UTINPECLWY
DSL.

Jtnv MAEUPA TOU TIEAATN UTTAPXEL €vag TToumoSEKTNG (transceiver) DSL, o onolog pmopei va
TIPEXEL KL AAAEG uTtnpeaieg. O mapoxog untnpeolwy DSL Stabtel évav moAunAéktn/aromno-
AUTAEKTN TWV PndLakwv cuvspountikwy ypoppwv DSL (DSL Access Multiplexer, DSLAM)
yla va AaBAVEL TG CUVOECELG TWV TTEAATWV.

Mopumnodéktng (Transceiver). OL mepLOCOTEPOL OLKLAKOL TIEAGTEG amokaAo UV Ttov Siko toug DSL
Tounodéxtn €va «DSL modem». Ot texvikol otnv TnAedwvikn etatpeia ) tov ISP Tov amoka-
AouUv éva ATU-R. Avefdptnta amod 1o nwg elvat yvwotog, ival to onpeio omou ta dedopéva
armd Tov UToAOYLOTH Tou Xpnotn f to diktuo ocuvdéovtal pe tnv DSL ypaupn. O mounode-
KTNG Uropel va ouvdebel e Tov eEOMALOLO VOC XprOTN e TTOAAOUG TPOTIOUG, AV KAL OL TTEPLO-
OOTEPEC OLKLAKEG EYKATAOTAOELG Xpnolpomnolovv cuvbeoelc USB 1 10 base-T Ethernet (UTP).

‘OMo koL TteploodTtepeg ADSL YpaES XpNOLOTIOLOUVTOL YLa T 6UVEEDN SIKTUWVY Ypadeiwv pe
To Aladiktuo. Itnv mepinmtwon auth, xpnotponotovpe éva ADSL modem/router (§popoAoyn-
) avtl yla éva arnhé ADSL modem.

Juvnbwg, umtdpxouv ta €N 16N ADSL modems :

e Efwtepkd ADSL modem ylo oUvdeon He HLa KAPTA SLKTUOU OTOV UTIOAOYLOTH,
ouvnOwg péow evog kahwdiou 10baseT.

e Efwtepikd ADSL modem yia cuvdeon pe Buopa USB otov umoloyLoth.

e Eowtepkd ADSL modem, mou Bupilel otnv epdavion pa kapta diktvou.
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Ewova 5.1.4.1.a: Tumikd e€wtepkd ADSL modem/router

DSLAM. To Digital Subscriber Line Access Multiplexer (DSLAM) eivat o moAuTAéktng/amormno-
AUTAEKTNG TwV PNndLlokwv cuvSpountikwy ypappwy DSL (Digital Subscriber Line). Eivat pia
OUOKEUT TIou TomoBeTeital eite oTo Kévipo TnAemikowwviakwy Mapoxwv, (T 0g KAUTIVEG
oTo 6poLo, elte avtikaBloTouv Toug Kataveuntég kKaAwdiwy, elte LEoa 0€ TTOAUKATOLKIEG.

To DSLAM otnv mAeupd Tou apoxou eivat o e€omALoUOC ou enttpenel oto DSL va Aettoupyel.
‘Eva. DSLAM AapBavel ouvdeoelg amod moAAoU¢ MEAATEG KOL TIC CUVEVWVEL 0€ piat ouvdeon
vPNANG xwpntkétnTog mpog to Atadiktuo. Ta DSLAMs elvat yeviKA UEALKTA KoL LTTOPOUV VO
urnootnpiéouv moAAoU¢ tumoug DSL oto 1810 kevtplkd ypadeio kal SLadpopeTIKEG TTOLKIALEG
TIPWTOKOAAWV Kat Stapopdpwong (modulation) otov i6Lo tumo DSL. EmutAéov, to DSLAM prmo-
pel va mapéxel emumAéov Aettoupyieg Omwe SpopoAoynon (routing) f ekxwpnon duvaptkwy IP
SleuBuvoewv yla Toug meAdteg. MNa neploocotepeg mMAnpodopieg oxetika He T Alapdpdwon
Awakputng MoAutoviag (DMT) Seite tnv evotnta MN.3 oto Mapdptnpa TwV CNUELWOEWV.

To DSLAM mepléxel éva povadikd modem (port) ylo kdBe cuvSpountr) mou cuvdEeTal o€
ouTO. KaBe kdpta oto DSLAM tutiika €xel 24 ports kat, BeBaiwg, Hmopouv va eykatactadolv
TLOAAQITAEG KAPTEG yLa va KaAUouv oAOKANPEG Teploxeg. Otav cuvdEooupe Katl avaou e
1o modem/router pag, To TPWTO TPAYHA TTOU KAVEL ival va ouvSeBel pe to port tou DSLAM
TIOU poag avilotolxel. Autr n Sdwadikaoio cuvdeong petaly twv Vo modems ovopdlstal
«OUYXPOVLOMOG», KAl ouVNBwWG €xeL €L6LIKO AAUTIAKL e TV ovopacia ADSL, line fj sync mou
Selyxvel Twg €ywe pe emtuyxia. H mpaypatiky taxvtnta ADSL ywa tn cUvdeon pog ivat n ta-
XxUtnta rou Ba emiteuxBel o€ AUTOV TOV GUYXPOVIOUO.

Ixnua 5.1.4.1.a. Khaowd DSL diktuo pe DSLAM

To DSLAM mapéxel pio amo Ti¢ KUpLeg Stadopec avapeoa oto ADSL kat ta kaAwdiakd (cable)
modems. Emelén ol xprjoteg Twv cable modems potpalovtal cuvnBwg evav Bpoyxo Siktuou
(network loop) o€ pLa yettovid, n mpocBeon XPNOTWV onUaivel EAATTwoN tg anodoong oe
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TOAAEG TiepuTTWOoELS. To (6lo oyVel kat yla To DSL kaBwg to DSLAM Aettoupyel oav hub,
dnAadn moAAol xproteg potpalovtal to i6lo kavaALl (bus), pe AmMOTEAECO TOV KOPESHO TOU
bandwidth.

Ewkova 5.1.4.1.8: E€wtepikd DSLAM

To koAwdlakd modem uTeptepel oe Bépata ToXUTNTOC Kol KOOTOUG, KOBWG KAELWSWVEL
ot FastEthernet pe oxetikd $pOnvoOTEPO MAyLO0 evw TtapExovTtal kal AAAEG UTINPECIEC TTAVW
art’ auto, onwg TV, Telephony k.d. To ADSL mapéxet pa adootwpévn (dedicated) olvéeon
arnod tov kabe xprnotn €wg to DSLAM, mpdypa mou onuaivel OtL ol xprioteg dev Ba Slamiotw-
OOUV HLA EAATTWON TNG amOd0o0NG LE TNV POCONKN VEWV XPNOTWV, LEXPLG OTOU O CUVOALKOG
0pLOUOC TwV XpnoTtwv apxioel va mapayepilel (kopeopog) tn ouvdeon uPnAng ToxvTNTOC
Tpog to Awadiktuo. Tote, pa avaBabuwon (upgrade) amod Tov MAPOXO UTINPECLWY UIOPEL val
TipocB£aoel erumAéov anodoon yla GAOUG TOUG XProTeC o sival ouvdedepévol oto DSLAM.

5.1.4.2 TonoAoyia - E§omAlopag

Onwg replypddaple mapandvw, pia Turtikn tornoloyia Siktvou ADSL daivetal oto mopakdtw
oxnua 5.1.4.2.a:

Ixnua 5.1.4.2.a. TortoAoyia ADSL
(Anyn:http://www.h3c.com/portal/Products_Solutions/Technology/WAN/Technology
Introduction/200701/19 5629 57 0.htm)
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Zuvdeopoloyieg ADSL (splitterless kau splitter-based)

Otav naipvoupe ADSL oto omitt Hog, 0 TNAEMIKOWWVLAKOG TApoxog ToroBbetel pia cuokeun
otov rtehdtn (Network Interface Device - NID), yvwotr] kat wg adsl modem/router, n omoia
SLaxwpllel Tig ouxVOTNTEG TNG PWVNG, TTou KUpaivovtat petalu 0 - 4kHz, amo tig uPnAdtepeg
ouxvOTNTEG TwV DSL onuatwv (25kHz - 1,1MHz). O dlaxwploTtng Twv oNUATWY SLadopETIKWY
OUXVOTATWYV, €va xapnAomepato piAtpo, eival pia adntikr) cuokeun, SnAadn dev xpelaletal
ETWUMAEOV TTAPOXH PEVOTOG KAl UImopEl va cuvexilel va Aettoupyel, av untdpéet Tomikn Slako-
Tt TaPOoXNG pevpOToC. Yrtdpxouv 8U0 Baolkég katnyopieg cuvbeopoloyiag ADSL, n splitter-
based kat n splitterless. Kat otig U0 nepunttwoelg oto ormitt pog ¢pOavel éva SLoUPUATO KO-
Awdlo. Qotdoo, yia tnyv splitterbased texvoloyia amatteitol n eykatdotacn evog SLoxwpLoth
onuatog and tnv tNAebwvIkn TaLpeiol 0TO XwpPo Tou cuvdpountr (elte péoa oto oTtitL elte
€€w amo auto), wote va SLaXwPLOTEL To oNUA TG WV armod To CNUA TToU HeTadEpeL Ta
Sedopéva. MNa tn splitterless texvoloyia, dev £xoupe Slaxwplopd twv §Uo onuatwy. H texvo-
Aoyla splitterless eivat yvwotn kot wg Universal DSL i G.Lite r) DSL Lite.

e Me 1o splitterless DSL, to DSL modem ocuvdéstal ameubeiag pe tnv tnAedwvikn
YPOLUN, OTIWG KO Ol TNAEDWVIKEG CUOKEVEG (Zxnua 5.1.4.2.3). To modem mepLEXEL EL-
Ska chips mou Staxwpilouv Ta onpoata, aAAAd AeltoupyouVv o€ XaUNAOTEPN oYY, WOTE
va un énuloupyouv mapepBoAég ota onpata tng dwvnc. Etot, n Héylotn Taxutnto
petadopdg Sedopévwv gival LKpOTEPN o€ oXEon LE To splitter-based DSL. EmumAéoy,
oL TNAePWVIKEG CUOKEVEC amattouv tnv unapén evog didtpou (filter) mou Ba mapeumo-
SiZeL ta onpata DSL (6edopévwy), Ta omola pmopel vor akouotolv wg BdpuBog otn
YPOUUN Kal va TapePAnBolv otnv Kavovikn Asttoupyia tou thAsdpwvou.

® Amo tnv aM\n, ue to splitter-based DSL, to orjua DSL (6edopévwy) Sdlaxwpiletal amnod
™ ypauur tou tnhAepwvou kat e Stadopetikd kaAwdlo oSelel mpog to modem (IxnA-
pa 5.1.4.2.y kat §). Autd amattel, onwg kataAapaivoupe, enumAéov kKaAwdiwan mou
otolyilel, onwg otolyilel emiong KoL o Slaxwplothg onpatog. To koAwdlo Tou modem
ouvbéetal péow dtemadng (NIC-Network Interface Card) n omoila cuviBwg sival pia
kapta Ethernet ] éva hub to omoio Ba cuvdéetal og TomIkKo SikTuo.

Av Aoutov, n thAedwvikn Hag ypapun ivat PSTN pe evepyonotnpévn ouvdeon ADSL, prmo-
poUpE va SLOKPIVOUE TLG TOPAKATW TIEPLITTWOELG EYKOTAOTAONG SIKTUOU He xprion diAtpou
(filter) n daxwploth (splitter):

Ixnua 5.1.4.2.B. 20véeon ADSL o ypauun PSTN pe xprion ¢itpou (splitterless)
(Mnyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/phones_and
lan_ins tallation_diagram.pdf)
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Ixnua 5.1.4.2.y. 20véeon ADSL oe ypauun PSTN pe xprion dlaxwplotn onpatog (splitter-
based)

(Mnyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/phones_and
lan_ins tallation_diagram.pdf)

Avtiotolxa, av n tTnAedwvikn pag ypapun sival ISDN pe evepyomolnuévn ocuvdeon ADSL,
UTIAPXEL N OUOKEUN TEPUATIOMOU SIKTUOU — netMod kol EMOUEVWE N eykaTdotaohn tou St-
KTUou Ba yivel we e€ng:

Ixnua 5.1.4.2.6. 2uvdeon ADSL o ypaupun ISDN pe xprion Staxwploth onpatog (splitter-

based) (rinyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/
phones_and_lan_ins tallation diagram.pdf)

‘Eva tumikd ADSL splitter (Staxwplotrg ofpaTog) MOU XPNOLULOTIOLETOL OTLG EYKATAOTAOELS
SiktUou, dalvetal oTNV MAPAKATW gkova 5.1.4.2.a:
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Ewdva 5.1.4.2.a. Tumiko ADSL splitter (Staxwplotnig)

5.1.4.3 To vteowunéA (dB), Adyog Zipatog npog OopuPo (SNR), EEacBévnon

To vteowunéA (dB). O xelplopog oAl peydAwv A TTOAD HUKPWV aplOLWV Kal oL TIPAEELG LETAEY
TOUG OL OTIOLEG £XOUV WG OTOTEAECUO KOO UEYOAUTEPOUG 1 AVTLOTOLXO ULKPOTEPOUG apLB-
poUG, SUCKOAEU OV TTAVTO TOUG UNXAVLKOUG KAl TEXVIKOUG EMKOWWVLWVY 6lwg Katd tn Sldp-
KELQ EPYACLWV KAl HeTPrioswv TteSiou.

Ma mapAdSelypa, Qv pLOL TNAETILKOWVWVLAKA CUCKEUN EKTTEUTEL onpa toxvocg 0,001W  ImW
(LALBAT) To omoio Tadevel péoa amd va kavaAl emkowvwviog pe e§acBévnon 10.000 do-
PEG, 0TOV MPoOoPLopd dtavel orjua toyxvog 0,001 * 1/10.000 = 0,0000001W.

Nwplg, akOun, T0 CUYKEKPLUEVO TIPOPANUA AVTIUETWTTIOTNKE LUE TNV ELOAYWYI LOVASWY UE-
TPNOEWV Kal oUYKPLoNG oL omoieg Bacilovtal oTIC HOBNUATIKEG LBLOTNTEG TWV AoyapiBpwv.
Av n Tun tou pey€boug avtikataotabel and tov AoyaplOud tng, tote oL aplBuol €xouv AL-
yotepa Pndia kat, avti ylo moOAAmMAACLAoUoUE Kal SLOLPECELS, KAVOUUE TIPOCHETELS KOl
odalpEoelg.

Jtnv nepintwon pag, log(0,001)=-3 kat log(1/10.000)=-4. H teAikr} otaOun eivat -3 + (-4)=-7 n
o€ KaVOVIKH popdr 107 W.

O AoyaptBuog tou apBuol mou ekdpdlel OoeC GOPEC ival LeyaAUTEPO 1) UKPOTEPO Eval
péyebog amo éva aAho ovopdotnke Bel (mpog TV Tou edeupéTn TNG MPWTING TPOKTLKNAG
ouokeung tTnAedwvou, Alexander Graham Bell). Enewdn to Bel (B) sival mpaktikd peyain
povada, xpnotpomnoleital to 6ékato tou Bel ) deciBel (dB), 1 dB = 0,1 Bel ; 10 dB = 1 Bel.

E€ oplopoU eivat: dB = 10log (;), OTOV CUYKPIVOUUE TIUEG LOXVOG ONUATWY (NAEKTPIKWYV N
OTTTIKWV).

To deciBel (dB) sival kaBapog aplBuog (oxeTkdg, cuyKpivel peyEBn). Movo dtav oploTel To
péyebog avadopdg (Pl, oTov Ttapovopaoth), o dB cuvodeletal amod emTAEOV XOPOKTPA O
ormolog npoacdilopilel to péyebog avadopdg kat to dB eival aplOuog otig idleg povadeg pe o
péyeboc avacdopag.

Napadsypa: Mo aicUppatn Kapta SIKTUoU eKMEUTEL PE LoxU 100mW r 20 dBm (m: to
péyebog avadpopdg eival to ImW). To onpa odnyeital péca amd kaAwdio pe e€aobevnon
3 dB (-) o€ pa kepaia pe kEpdog 6 dBi (+) (I cuykplveTal LLE LOOTPOTILKN KEPALa - isotropic).
H teAwkn oxug EIRP (Effective Isotropic Radiated Power), mou ekméumetal, eival 20-3+6

=23 dBm (200mW), evw L€ LLOL LOOTPOTILKI Kepala AEMeEL O TEAEUTALOG TTAPAYOVTOG
(+6dB) kat exméumnel pe 20-3 = 17 dBm (50mW).
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Mati xpnoonotloUpe to dB;

Emeldn yla Stadoxikeg Babuibeg evioxutwy kol e€acBevioewv 0 UTIOAOYLOWOG TOU GUVO-
AkoU KEpSouG avayetal o mPOoOeon Ko apaipeon TWV EMIUEPOUG KEPSWV N ATIWAELWV
og dB, avti yla ToAamAacLacpoUg Kot SLaLpETELG.

O Nivakag5.1.4.3.a 8siyvel tnv avtiototyiao dB o€ AOyou g TLUWV LoV OG KAL TACEWV/PEUUATWV.
Me Bdon tov mivaka emoAnBeVoTe OTL Ol TWEC LOXUOG eKTOUTAG (0 mMW) TG acUppatng
KAPTOG TOU Ttapadelypatog elval auTéG TTou daivovtal OTLG MOpeVOETELC.

To vteowunéA (decibel dB)

e Eivat AoyapBuikn (log) povasda. KabBapdg aptbuog.
e Baoukr povada eival to Bel. Emeldn eival mpaktikd peyaAn xpnotpomnoleital to deciBel
(1 deci Bel = 0,1 Bel).
ExdpaleL nooeg dopég eivar éva péyebog peyalitepo (+) r) pikpotepo (-) amnod Eva ailo.
Mnéév 0 dB onpaivel 0tL ta Suo cuykplvoueva LeyEDn givan ioa (ko OXI undév).
Otav to dB cuvodeletal koL amd enutAéov ypappa(-ta), mavel va eival kabapdg
apLOuOG.
e Aciyvel mooeg dpopég eival peyaAUTepo/UKpOTEPO o to HéyeBog avadopds (oTig
161eg povadec).
0 30dBm:

e péyeboc avadopdg (P1) to 1 mW

e 30 dB ->x 1000 dpopég

e P2=1000mMWnR1W
+3dB onuaivet SutAdoia woyy, -3dB uior) toxy

e +10dB onpaivel dekamhdaota Loxv, -10dB to éva §€kato TG LoxUog
dB AOyoG LWV Aoyog dB AOyoG TLHWV Aoyog
Loxvog TACEWV i LoxVog TACEWV N
PEVHATWV PEVHATWV
-10 0,10 0,316 7,0 5,01 2,24
-6,0 0,25 0,501 8,0 6,31 2,51
-3,0 0,50 0,707 9,0 7,94 2,82
0 1,00 1,00 10 10 3,2
0,5 1,12 1,06 15 31,6 5,6
1,0 1,26 1,12 20 100 10
1,5 1,41 1,19 25 316 18
2,0 1,58 1,26 30 1.000 32
3,0 2,00 1,41 40 10.000 100
4,0 2,51 1,58 50 100.000 316
5,0 3,16 1,78 60 10° 1.000
6,0 3,98 2,00 90 10° 31600

Mivakag 5.1.4.3.a: Avtiototyio dB o€ AOYOUC TLULWV LOXVUOC KAl TACEWV/PEUUATWY
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Napadeypa xpriong dB

Ytov Mivaka 2.4.1.8: Embooelg kaAwsiwv (TP) cuudwva pe to ANSI/TIA-568-C.2, Tou 20U
Kedahaiouv, paivetat ot eva kaAwdio UTP Cat 5e og amdotoon 100 pETpwY TTOPOUCLAleL
e€aoBévnon 21,0 dB otoug 100MHz.

Av 1o onua mov 4mW ) 6dBm, Ttoon elval n LoxUg Tou oNUOToG Tou GTAVEL TNV AAAN
akpn;

AouAgUOVTOG LE TUTIKEG LOVASEG LoxUog to W Kat tot utto/ToAAaAGoLd ToU:

o’ Tpomnog (kat’ eudeiav padnUaTIKoG UTTOAOYLOUOG)

Kavovtag xpron tng oxéong mou opilel to dB yla TIWEG LoxUog, BEtouue P =4mW
KoL xpnoluomolwvtag pa aplbpopnyavr (scientific calculator) Abvoupe tn oxéon:

dB = 10log(P,/ P) > -21 = 10log(P,/ P)=> P/ P,=10 P /4=10%'3

-21/10

p2 =4-0,007943 = P2 =0,03177 mW

To onpa Eekwvast 4mW kot LeTd amo e€aoBévnon 21dB dtdvet va sivat poAg 0,03177mW
8’ tpomoc (ue mivakeg avriotoyiag dB og AOyougs TIpwV LoxUog)

Av avatpé€oupe otov Mivaka 1 yla Adyoug Tipwy Loxvog, ta 21dB sivatl 20+1 dB 1) cuvte-
Aeotrg 100 *1,26 =126. Emeldn) eival e€acBévnon, wg dB to mpocnpo eivat apvntiko f o
ouvteleotng «OLa». H tehwkr woxUg eivar 4mW/126 = 0,03175mW, tun Sta oxedov
LE QUTNV TIOU UTIOAOYIOQE.

AoUAeVOVTAG HE TUTIKEG LOVASEG LOXUOG To dBm Kot Xpnoiomnolwvtag to dB:

To opxlkdo onua eivat 6dBm kot peta amd eéoocbevnon -21dB ¢ravel va elvat
6-21=-15dBm. Aev xpeldleTal vo EUTAOKOUE KABOAOU e TTOAUTTAOKOUG UTTOAOYLOLOUG.

E€ac0£vnon, @6pufog ko Adyog Zrpartog npog Oopufo

‘Eva onpa, NAEKTPLKO, OTITIKO N NAEKTPO-HAYyVNTLKO, KOBWC 08eVEL LECO QIO £VAL ETILKOWVWVL-
OKO KaVAAL €va GUCLKO LECO, OTASLOKA XAVEL LEPOG TNG APXLKAG LoXVOG TOU Kal GTAVEL OTOV
T(POOPLOUO TOU HE XapnAoTepn oxU. H anwAsla opeiletal ota pUOLKA XAPAKTNPLOTLKA TOU
péoou, KaAwdiou, omTIKAG lvag, TNAEDWVLKAG YPOUNG K.ATL.

Q¢ e€ao0£vnon opiletal 0 AOyoc TN LoXUOG TOU GAUOTOC TIoU PTAVEL 0TV L0080 ToU SEKTN
APNg mpog TV apxikn Loyl otnv £€§060 tou nopmnov. H e€acBévnon petpdtal os decibel (dB)
O€ OUYKEKPLUEVN ouxvotnta, T.X. 15dB @1kHz. MoAAég dopeg, dtav xapaktnpilel duoika
pEoa, SlveTal wg Tivakag TIHWV Yo SLadOPETIKEG CUXVOTNTEG VA LovASa LRKOUC.

Ewkova 5.1.4.1.a: E€acBévnon kat BopuPog
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To xpnoo onua g mAnpodopiog mapdtL EeKVA amod ToV TOUTO Hovo Tou, ot Stadpoun
«gpmhoutiletaw pe Stddopa avemBUpNTo orpoTa Ta onola To ennPEAIoVV, TO MAPAUOpP-
dwvouv kat duoxepaivouv TNV avaktnon tng mAnpodopiag amod tov §ktn. Ta averbuunta
ouTd onpota ovopdlovial 80puBog. HAEKTPIKOG Kal NAEKTPOUAYVNTIKOG BOpUBOG eMNPEQ-
Touv avtioTolya NAEKTPLKA | NAEKTPOUOYVNTLKA ONLOTA KAL TIPOEPXETOL QO NAEKTPOUAYVN-
TIKEG EKTTOUTIEC, NAEKTPLIKEG SLOTALELC KOl LNXOVEG KaKNG oxedlaong N eodaApévn Asttoupyia
Toug. MNnyn tétoou BoplBou pmopet va eival Kal NAeKTpLKA Spaoctnplotnta tng atpuoodal-
pag, OMWG KEPAUVOL KOL AoTPATEG. O NAEKTPOUAYVNTIKOG BOpUBOG Sev emnpedlel Ta OMTIKA
ONMOTO KOL TIG OTTIKEG (VEG. 2TA METAAALKA-XAAKIVOL KOAWSLA €VOG TTIOPAYOVTAG TIOU UIMopEl
va LeLwaoeL tov B0puBo elval n Bwpdkion Toug kat yelwaon tng Bwpaklong KoL Twv HETOANKWY
LEPWV TWV CUCKEUWV.

EKTO¢ ad Toug e€wTtePIKOUG TTapAyoVTeG, BOpUPOG MapPAyETAL KAl ECWTEPLKA (evEoyevwg),
aro T NAEKTPOVIKA KUKAWUOTA gvioxuong Kal eneepyaciag Tou onfpatog. Autd ouwg eival
KATL yLa To omoio &g Umopel va yivel TUMOTE ek TwV VOTEPWY, TaPA HOVo Katd tnv oxedioon,
emloyn Twv e£apTNUATWY KAL TNV KATOOKEUT TNG CUOKEUNG 1 TNG NAEKTPOVLIKAG Statagng.

H pétpnon tou BopuBou yivetal otnyv eicodo tou §éktn, ylati ekel evdladépel n emidpaocr) Tou
oto onua mAnpodopiac. H Loyl tou BopuBou petpdtal oTig (Sleg HOVASES pe TV LoXV Tou
woEAou onpatog Anpodopiag. Auto ou evdladEpPEL TEPLOCOTEPO ELVAL N OXETIKN OTABUN
TOU onuatog mAnpodoplag oe oxéon e T otddun Tou BopuPou. H mapAUeTpOg autr ovo-
paletal Aoyog orjpartog npog 0puPo (Signal to Noise Ratio, S/N fj SNR) kat ekdppaletol o
deciBel (dB). Mo mapadelypa, av g Ula ypappn n otadun tou onuotog sivatl xilteg (1000)
dopég peyaAltepn amd tn otadun tou BopuBou, tote 0 Adyog onuatog rpog BopuBo (S/N)
elvat 30dB.

O B06puPog eival onuavtikdg mopayovtog, SLaltepa o€ PEYAAOU LNKOUG ETUKOWVWVLOKES
YPOUUEG, OTIWE Ol TNAEDWVLIKEG, EMELSN TO ONUa eKTIBETAL ylol LEYAAEC OMMOCTACELG OE TiL-
Bavoug mapdyovteg dnpoupylog eEwteplkwy BopUPwy, evw MopdAAnAa to wdEALLo onua
UTIOKELTAL O€ PeyaAlTepn e€aoBgvnon. AUTO GUVETAYETAL XELPOTEPO AOYO CHLATOC Ttpog B0-
puBo (S/N).

5.1.4.4 AANAEG MOPAMETPOL YPOLLHUWV

Ektog amo tv e€acbévnon kat tov 06puBo (Adyo S/N), urmtdpxouv Kot GAAEG UETPHOLUEG IO
PAUETPOL OL OTIOLEG XOPOKTNPI{OUV LA VPO ETILKOWVWVLAG KoL ETNPEAIOUV TO HETOdE-
POUEVO ONa LECW aUTAG. 'HON, amod tnv avadopd otnv texvoloyia Ethernet kal ta péoa
TIoU Xpnotomolei, £yve Aoyog yla tnv ntapadiadpwvia (cross-talk, NEXT/FEXT) n omola givot
B0puBog o omolog odeiletal o WHEALUA orpaTa Ta oToiot 08€U0OUV OE YELTOVIKEG YPOUUES
Tou (6lou kaAwbdiou 1 SladopeTikwY KAAWSiwy.

XG0V OAEC OL TMAPAUETPOL TWV YPAUUWY TPpocdlopilouv mapapdpdwaon ToU CrUATOG Kol
xapaktnpilovtat we:

e MNopapopdwaon mAdtouc. Emidpacn oto MAATOG TOU ONUOTOG HE avopolopopdo
TPOTO.

e MMapauopdwon kat actabela paong. OL dadopeg cuxvoTNTEG IOV amaptilouv To
onua kaBuotepolv oe Stadopetikd Babuod va Sltavicouv TV anmootacn LEXPL To &E-
KTn.
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e ApUovikn Tapapopdworn. XTov nMpooplopd eudavilovtal cuxvotnteg oL omoleg dev
UTINPXAV OTO QPXLKO OO

® OAloBnon ouyvotntag. H cuxvotnTa TOU CAUATOC OTOV TPOOPLOLO SladEpeL amod tnv
apxLKn, KUplwg emeldr) pecoAdBnos kamola evolapeon Stadtkaoia petatponng os da-
taéelg moAumAetiag.

e Hyxw. M£poG TOU ONUATOG aVaKAATOL TTPOG Ta TIow, €aLTiog KOKAG TPOCOPLOYNG TWV
OUVOETWV QVTLOTACEWV (epmednoewv) otnv SLacVVEEcn SUO YPOUUWY N LLOG YPOLING
Kol pag Stataéng. H mapAdpeTpog auTr oTig EKSOOELS UPNAWY TaxuTHTWV Tou Ethernet
npoaodlopiletal amno tig “anwleleg enmtotpodng” (Return Loss).

KaBe dawopevo mopapdpdwong Tou CAUATOC HE oTyplaio peydAn emidpacn kKuplwg
OTO MAAQTOG TOU ONUOTOC KOL KATA TUXaLla XPOVIKA SlaoTrpato Xapaktnpiletal KPOUOGTIKOG
06pupoc.

JUXVQ OTLC ETILKOWVWVIEG YlveTal Xprion tou 6pou «meplBwplo» r margin. Autd xapaktnpilet
TO MEPLBWPLO TTOU UTIAPXEL YLOL TN OXETIKA olyoupn Tapoxn Ulag unnpeotiag r Astoupyia pe
OUYKEKPLUEVO TPOTIO. Mo TTAPASELYUQ, EQV OE LA ACUPUOTN oUVEEDN, yla TV emniteuén ouv-
8€0NC 08 CUYKEKPLUEVN TOXUTNTO XWPLG OUXVEG AmOoUVOEDELg, amalteital oTABUnN oAUATOC
ToUAdQLOTOV -77dBm Kal n MPAaypoTk otabun sival -65dBm, tote Aépe OTL TO TEpLBWPLO
elvat 12dB.

5.2 Texvoloyieg FTTH ko Metro Ethernet

OL aVAYKEG TWV XPNOTWV SIKTUOKWV UTNPECLWY Kot ALaSIKTU-

ou, og TaxuTnta (evpog Lwvng), Slapkwg avEavouv Kabwg ot

TIAPOXOL IPOODEPOUV VEEC UTNPECIEG, OTWG TapakoAoLOn-

on toawwwv (IPTV), kot GAAeg umtnpecieg uPnAwv amnattios-

WV O€ TaXUTNTEG KOL LELWUEVEG KaBuoTeproelg. Ot SoUppa-

TeC TNAEPWVIKEG ypauUéG aduvatolv va umootnpifouv oe

OMO TO MNAKOG TOUG TOCGO UPNAEG TaxUTNTEG. AKOMA KAl oTa

Torika Siktua UPNAWV TAXUTATWY, Ta KAAUTEPA CUVECTPO-

péva Levyn (Cat 6A, 7) urmootnpilouv 1000 PEYAAEG TaxUTN-

TEC LOVO OE OMOOTAOELG TN TAENG Twv 100m Kot KPOTEPEG.

To duoLkd pEoo To omoio Slabétel e€alpeTIKA LEYAAO eUPOC

{wvnc He pkpn e€acB£vnon Kol UTOOTNPI(EL OMOOTACELG XL-

Ewkova 5.2.a: Texvohoyieg Alopétpwy glval n omtikn tva. OL TNAEMIKOWWVLIOKOL OpyavL-

FttX (mnyn: wikipedia) opoi én xpNoLLomoLoUV OTITIKES (VEG 0TOL SIKTUOL KOPHOU KOl

ota Kévtpa Oedopévwv Toug (data centers). Av umo-

pouacav va $TACOUV HEXPL TOV TEALKO cUVEPOUNTH HE OTTIKN va, ToTe Ba umopouos va Tou

Slatebel uPnAn Taxutnta MpdoBacng oTig MAPEXOUEVES UTINPECLEG KOl SUVOTOTNTA TTOPOXNG

VEWwV. H tdon elvat va ¢TAcEL N OMTIKA val Ao TO TNAETILKOWVWVLAKO KEVTPO OTO OTITL TOU

cuvdpountn 1 onwg Aéyetal Fiber To The Home (FTTH) pe Suvatotnta mapoxng TaxUTNTaG

KaAUTepng armd 50Mbps kot Tumikd otoxo ta 100-200Mbps mpog tov cuvdpountr. O cuv-

Spountng prmopet va €xel untnpeoieg onwg pon PBivteo (IPTV), mpocBaon oto Aladiktuo Kal
tnAedpwvia (VolP).
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Ewkova 5.2.8: Omtikn va otnv kapmiva (Cabinet ) KV), oto ktiplo (Building) kat oto ormitt
(Home)

OL TNAETUKOWWVLOKOL OpyaVIOUOL KOl OL TIAPOXOL SIKTUAKWVY UTINPECLWV HSN KLVoUVTOL TTPOG
oUTN TNV KOTeLBUVON, VLIOBETWVTAC £V TW UETAEY Kal evdLApeoeg AUoeLG. ETOL, N OMTIKA va
Uropel va GTAVEL LEXPL VAV ATIOUAKPUOEVO KATOVELNTH KOVTA OTOUG CUVOPOUNTES KoL VOl
ouvexilel pe pkpd puAkn koAwdiwy, va Gtavel wg TNV £l0060 TG TTOAUKATOLKIAC R KAl OTO
Slopéplopa tou cuvdpopnth. Etol mpokUmTouv OAeg oL tapaAlayég Tou FTTH ) FTTX, onwcg
VOANOKTLKA avadEépetal, Pe To ypapupo X va aviikadiotatal pe dANo, wote va SnAwvel To
onuelo péxpL To omoio GTavel n omTikn va.

OL apXLTEKTOVIKEC Ttou SlatiBevtal yla Tnv VAOTIOLNGN OTTTIKWY SIKTUWV LLE TEALKO OTOXO TV
OTTTIKN (VoL LEXPL TO OTILTL TOU CUVSPOUNTH KATAARYOUV o€ SUO TIPOTACELG.

® AIKTUO £ ETIKOWVWVLO «oNUELD PO oneio» (point to point - P2P). H omttikn iva amtd to
OTL{TL TOU cUVEPOUNTH KATAANYEL O EVEPYO ECOTALGHO TOU TTOPOXOU OTIWG VAV OTITIKO
petaywyéa (switch) Ethernet, xpnowlonowwvtag ¢uoikr Tomoloyla actépa f Kat da-
KTulilou, edpooov xpnotuornotnBei dAAn texvoloyia mpodoBacng oto UECO.

e Alktuo pe emkowwvia «onueio mpog onueia» (point to multipoint - P2MP). Ot
OTITIKEC (VEG ATO TOUG CUVEPOUNTEG KATOARYOUV OE TtaONTIKOUG OMTIKOUC SlaxwpLoteg/
peikteg (splitters/combiners) kat cuvdudlovtal og pia iva ) ZEUYOC VWV yLa VO KATOAR-
€ouv oToV MApPo)O.

Ewkdva 5.2.y: ApXLITEKTOVIKH «onuEio Tpog onpeio» (P2P)

ATO TIG EVEPYELEG TWV TIOPOXWV DOIVETAL VA TIPOKPIVETAL N OPXLITEKTOVIKA “onpelo mpog on-
pela” (p2mp) KaBwg EMITPETEL OTOUG TAPOXOUG VO TNV UAOTOLooUV oTadLaKd, TAnoLdlo-
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VTOG OTO OTITL TOU ouvdpountn Ue evlapeoeg AUOELG, OTwG TtV TomoBétnon pivi DSLAM
(Digital Subscriber Line Access Multiplexer) otnv kaumiva Stavoung (KV)  pikpo- DSLAM
OTNV TIOAUKOTOLKIOL KOl €EUTINPETNON OO €KEL KAl TIEPA TWV CUVSPOUNTWYV LE TEXVOAOYIEC
KaAwSiwv xaAkou, ADSL kat kupiwg VDSL.

Ewkova 5.2.6: ApYLTEKTOVLK «CNUELD TT(POG onueia»

H teAikn uAomtoinon evog omTkoU SIKTUOU P2mp UEXPLTO OTTITL TOU GUVSPOLLNTI OITOKAELOTIKA
pe omtikég veg (Fiber to the Home - FttH), emeldr) og 6An tnv evdidpeon Sadpopr and to
TNAETUKOWWVLOKO KEVTPO TOU TTAPOXOU HEXPL TOV CUVSPOUNTH XPNOLUOTIOLEL HOVO KaAWSLOL
OTTTIKWV VWV Kot TtolONTIKOU G OTTLKOUG SLoXWwPLOTEG/ MEIKTEG OVOATETAL «TTAONTLKO OTITLKO
Siktuo» (Passive Optical Network - PON). Eva PON avdAoya pe T XPnoLUOTOLOUEVN TE-
xvoloyia ripoodlopiletal wg E.PON (Ethernet PON), G.PON (Gigabit PON), GE.PON (Gigabit
Ethernet PON), XG.PON (eXtra ; 10 Gigabit PON) kot ertuyxavel S1adopeTIKEG GUVOALKES
(aggregate) taxutnteg amno (upstream) kat pog (downstream) tov cuvSpopntr]. Ot UAomoLn-
OELG LEYAAUTEPWV TAXUTATWY €XOUV TN duvatoTtnTa va SLapoLpacToUV HECW SLaXWPLOTWYV O
TEEPLOOOTEPOUC GUVEPOUNTEC (armod 1:32 péxpt 1:128 yia Siktuo XGPON/10)

Ewova 5.2.€: Mabntiko omtikd diktuo (PON)

Mo va Umopel va Tepva PECA OO LAl OTTTLKN (val TIOAAQTAOG TEPLEXOLEVO, OVEPXOMEVN KOl
KatepXOpevn SIKTuakr Kivnon, xpnoluomnolouvtal StadopeTikd URKn KUpatog (wavelength)
dwWTOC yla kABe KateuBuvon. H Texvikn lval avtioToln Ke TNV TEXVLKI TIOAUTIAEE LG oUXVO-
nrtag (FDM) Twv nAEKTPLKWY oNUAaTwV Kat Aéyetal moAvnAeéia pikoug kUpatog (Wavelength
Division Multiplexing - WDM)
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Toa SopLka oTolyela Tou SIKTUOU €ival amo T HEPLA TOU TTAPOXOU:

1. n OMTIKN GUOKEUN TEPUATIOMOU TNG ypapung (Optical Line Termination - OLT),

OL OTITIKEG (VEG,

oL eVOLAEDOL TTAONTIKOL OTTTLKOL SLOXWPLOTEG,

nadnTika e€aptrpata cuvdEoewy, MPLleg, CUVOETAPEG, KOl

OTN HEPLA TOU OUVSPOUNTH, N CUOCKEUN TEPUATLOMOU TOU omtikoU Siktuou (Optical

AW

Network Termination - ONT) rj povada omtikoU Siktuou (Optical Network Unit - ONU) avti-
otolxn Ke to modem/router rou Sivel o APOXOC oTNV MepimTwon ypappwyv ADSL/VDSL.

ZuvoAwkn Taxutnta Mnkog KUpatog
Texvoloyia | DownStream | UpStream | DownStream UpStream | AloaxwpLlotig
E.PON 1,2 Gbps 1,2 Gbps £wg 1:32
G.PON 2,5 Gbps 1,2 Gbps 1490nm 1310nm ;%f\-j;p:}
GE.PON 10 Gbps 1,2 Gbps €wg 1:128
XG.PON/10 10 Gbps 2,5 Gbps 1578nm 1270nm glo‘gf\j;ps)

Mivakoag 5.2.a: EMEO0eLg MaBNTIKWY SIKTUWV OTITIKWVY VWV

MapdAAnAa pe Tig Texvoloyieg FttX, pepidlo otig uhomotoelg SIKTUWV UNTPOTIOALTLKAG AAAG
Kall eupUTEPNG ékTaiong SLekSIKeL KaL n texvoloyla Ethernet, n omola amodetkvietal e€alpett-
KA EVEALKTN KOlL TIPOCAPHOCLUN OTLG VEEC TEXVOAOYLKEC e€eAifelg. OvopAleTaL UNTPOTIOALTIKO
(metro) Ethernet kat xpnowuorotet tg duvatotnteg VLAN mou €xel and 1o oXedLlaopo tou
1o Ethernet, WOTE va TIOPEXEL IBLWTIKEG UTNPEOIEG TIAVW amod Snpoota diktua IP/MPLS. H
Suvatdtnta VPLS — Virtual Private LAN Service (meplypddetal ota IETF/RFC 4761 kat 4762)
KaBlota ediktn T xprion tou Ethernet og kKAlpakeg untpomoALtikng eptoxns (MAN) aAAd kat
eupelag nepoxng (WAN). AvtiBeta pe tig texvoloyieg VPN mavw amd diktua IP, oL onoieg
ETMUTPEMOUV CUVOEDELC “onueio tpog onuelo”, to metro Ethernet emitpéneltn olvdeon “moAAa
onuela mpog onuela” kat urtootnpilel tn Suvatodtnta ekroumnng (broadcast). Xpnotpormnotet
OTITIKEC (VEG Kal urtootnpilel TaxUTnTeg oto cuvdpount 10/100/1000Mbps.

5.3 AcUppateg {eUEELG

Katd tnv EMEKTACN TOU XWPOU KAAUYNG €VOC TOTIKOU SLKTUOU, TTIOANEG POPEG TIPOKUTITEL N
avaykn mpoodnKNg KOUPBwWV 1 Kat OAOKANPOU UTIOSLKTUOU OE XWPO OTOV OTIOLO OL TPEXOUOEC
TeEXVOAOYLEC TOTIKNG SIKTUWONG eV Umopouv va kaAuouv. Auo eival ol Bactkég attieg adu-
vapilog eméktaong Tou SIkTUou:

e H amodotoon eival apketd HeyaAn, mépa amod TG podlaypadég g kKoAwdiwaong A Tng
oupBaTIkAG acupuoTng Siktuwaong (WiFi).

o MeooAaBel WSuwTKA 1 Snuocta meplovoia (Ktnuata, owkoneda 1 Ktipla, Spopol) Kat
Sev elval edpiktn n Stéheuon tng kKahwdiwong péoa amod autry, TOPOTL N ANOoTooN
KaAUTTeTaL amd Karmola texvoloyia evolpuatng SIKtuwaong.
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2TIC IEPUTTWOELG QUTEG Povadikn AUon amoteAel n xprion aclppatng Levéng Letall twv duo
tomoBeowwv. Ynapyxouv dladopeg texvoloyleg aclpUaTnG LeTadoong Sedopévwy, OUWCE, N
To ouvnBlopévn eival n texvoloyia WiFi (IEEE802.11) kat paAlota umootnpllopevn amnod
e§WTEPLKEG KATEVOUVTIKEG KEPAEG 0 CUVONKEC OTTIKNG EMAPNG HeTafL TwV SUOo onUEiwv.

Ewodva 5.3.a: Z0vbeon duo Siktiwv péow aclppatng (evéng

OL meploxeg ouxvotNTwv 2,4GHz kat 5GHz, oTig omoleg Asttoupyolv ta acUppata Siktua
WiFi, SlatiBevtal yla xprion amno Stadopes unnpeoieg aAAG Kol BLOMNXOVLKES, ETILOTNLOVL-
KEG, Latplkeg edappoyEg (Industrial Scientific Medical Applications - ISM). Asv SiatiBevtat
yLaL AITOKAELOTIKI) Xprion acUppaTng SIKTUWOoNG. JUOKEVEC ISM kot acUpuatng SIKTUWGONG
(RLAN) mwAoUvTal Kot xpnotpornotovvtal xwpic adela (Unlicensed). H xprjon toug mpemet
va elvat cuPdWVN e Ta eupwaikd potuma ETSI/EN 300328 (2,400-2,4835) kat ETSI/EN
301893 (5,150-5,350 kat 5,470-5,725) kat’ anaitnon tou EBvikou Kavoviouol Katavourg
Zwvwv Zuxvotntwy (EKKZZ) rou sivat vouog tou KpAtoug.

Anattouvtol U0 CUOKEUVEG, pLa yla KABe MAeupd ) k&Be SikTuo, Ta omola MPOKELTAL VO CUV-
6000V padl. AsttoupyLka Ba Tip£met 0 EOMALOUOG va. umopet va utootnpietl tnv Stacuvdeon
TwV 6U0 SIKTUWV, KABWE OAEC OL ACUPHATEG CUOKEVEG SIKTUWONG SgV UrmopolV va utooTnpi-
€ouv OAouc toug tpdmoug Aettoupyiog. E€omAlondc o omolog €xet Tnv rloyn yla «yepupw-
on» (Bridging mode), umootipl&n mAaloiwv tecodpwy dteuBuvoswv MAC (4A) 1 avadEpel
tnv untootnp§n WDS (Wireless Distribution System) eivat katdAAnAog yia tétola Asttoupyia.
MoAAOL KATOLOKEUAOTEC TIPOOHEPOUV EEOMALOUO e UTOOTAPLEN SLKWV TOUC TIPWTOKOAA WV yU’
outr tn Souleld. H xprion yepupwonc amotelet po Abon dtaclvdeong twv dSuo Siktuwv, dev
elval Opwg povadikr. Mmopouv va xpnotpomnotnBouv kat GAAeg AUoEeLG, Otwg n pouoAdynaon
f n Aettoupyia emavainmen. Enadietatl otov unteUBuvo ulomoinong thg AUong Stacuvdeong
TwV U0 SIKTUWV va SLEPEUVHOEL TNV TEXVIKI TEKUNPLWON TOU KATAOKEUAOTH TOU UALKOU,
wote va BePalwbel OtL elval KATtdAAnAo yLa T Xprion mou to mpoopileL.

Amo mAeupdg UALKOU, eMELSN KATA Kavova TomoBeteltal
o€ eEWTEPLKO XWPO, OTOV LOTO TNG KEPALOG Kal KOVTA o€
oautr, Ba mPEMEL val eival KATOOKEUAOMEVO VA OVTEXEL
OTIG €€WTEPLKEG KOLPLKEG OUVONKEG KoL BEPOKPATIEG.

H tpodoboocia pe pelpa TNG CUCKEUNG UMOPEL VoL TTOPE-
XETAL pEow tou kaAwdiou Ethernet, yxpnoiomowwvroag

Ewkéva 5.3.8: Tpéroc Astroupyiac kamota texvikry Power Over Ethernet (POE).
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Hardware specification

PoE Passive PoE (Up to 60 meters)

Interface Wireless IEEE 802.11a/n

LAN/WAN: 10/100Base-TX, Auto-MDI/MDIX x 1
Grounding Terminal x 1

Data Rate 802.11a: 54, 48, 36, 24, 18, 12, 9 and 6Mbps
802.11n (20MHz): up to 72Mbps

802.11n (40MHz): up to 150Mbp

Media Access Control CSMA/CA

Modulation Transmission/Emission Type: OFDM
Data modulation type: OFDM with BPSK, QPSK, 16-QAM,

64-QAM
5.180-5.240GHz; 5.745-5.825GHz

Frequency Band
Zwvn ouxvotntwyv

Operating Channel 5.180GHz-CH36 5.805GHz-CH161
5.765GHz-CH153 5.240GHz-CH48
5.200GHz-CH40 5.825GHz-CH165
5.785GHz-CH157 5.745GHz-CH149
5.220GHz-CH44

RF Output Power 802.11a: 27 + 1dBm

loxucg eéodou 802.11n:24 + 1dBm

Receiver Sensitivity 802.11a: 802.11n:

Evaiodnoia éktn 54M: -77dBm 150M: -73dBm
48M: -79dBm 121.5M:-76dBm
36M: -83dBm 108M:-77dBm
24M: -86dBm 81M: -81dBm
18M:-91dBm 54M: -84dBm
12M:-92dBm 40.5M: -88dBm
9M: -93dBm 27M:-91dBm
6M: -94dBm 13.5M:-93dBm

Software specification

Wireless Mode AP WDS PTMP

Tpomog aocupuatng Client WDS Repeater (AP+WDS)

Astroupyiog WDS PTP Universal Repeater

(AP+Client)

Mivakag 5.3.a: Antdonaopa anod to GUANO XapaKTNPLOTIKWY VoG AP (Access Point)

AdoU Staodpallotolv OAeg AUTEG OL TIPOUTIOBECELG KOL OUMALTAOELG YLOL TLG CUOKEUVEC, Bat Tipé-
TEL VAL UTIOAOYLOTEL v £lval LKOWVEG vol KaAUPoUV TNV amootacn HeToél Twv SUo GnUELWV.
Auto xapaktnpiletat wg mpounoloylopog Levéng (link budget), yia tov omolo yivetal pa
ektevéotepn avadopd otnv evotnta M.2 tou MNapapTAUATOG TWV CNUELWOEWV.

Ye Lo aoUppatn LeVén, auTtd Tou evOLODEPEL TIEPLOCOTEPO ELVAL TA XOPAKTNPLOTIKA TOU g€o-
TIALOROU TTIOU £X0UV VAL KAVOUV LE TO PUOLKO entinedo. 210 Ppuokd eminedo aviKeL:
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® O TIOUMOG (EVOWOTWHEVOG),

® 0 8£KTNC (EVOWUOTWHEVOCG),

® oLkepaieg (ouvnBwg e€WTEPLKEC),

e ta efaptnuata Stacuvdeong eEOMALOLOU - KEPALWV KaBwC Kal
® 0 XWPOG 1oV UecOAOPel HETOEY TWV KEPALWV TWV SUO KOUPBwWV.

O okomog elval To onua mou Ba ¢tdcel otnv £(0060 TOU SEKTN va €lval OPKETO, WOTE
Vo UTTOPEDEL va Sleyelpel Ta KUKAWUOTA Tou SEKTN Kol va avaktnBel n mAnpodopia mou
petadEpel. AlO 10 GUAAO XAPAKTNPLOTIKWY TOU €EOTMALOMOU, QUTA TIOU oG evoladEépouv
eivat n ouxvotnta Asttovpyiag (Frequency Band, Operating Channel), n wox0g padioouyvo-
rag €§66ou tou moumol (RF Output Power) kot n evaitcOnoio touv 8ktn (Receiver
Sensitivity).

H Twvn twv 5GHz npotwadrtal, enetdn n lwvn twv 2,4GHz sival mo emPBapupévn (66pupog),
anod e€omAlopd mou RN Asttoupyel ekel, Onwg acVppata Siktua wifi, cuokevuég Bluetooth,
doUpvoL KPOKUHATWY K.G. MeAovTIKa ipoBAEmeTaL N xprion Kot UPNAGTEPWY CUXVOTATWY
YOl TIC A0UPUOTEG UETASOOEL SESOUEVWV.

5.3.1 Aopudopikeg LelieLg

Edappoyég kot unnpeoieg dopudopikwv Siktuwv. H Aopudopikry Alktuwon (Satellite
Networking) elval €évag avamtuooOEVOC TOUENS, O OTIOLOC EXEL AVATTTUXOEL ONUOVTLKA amo
TN y€vvnon TOU TPWTOU ThAEMKowwvLakoU dopudopou, otig mapadootakég padlotnieo-
TITIKEG uTtnpeoiec tTnAedwviag Kot TNAEOpACNC €wC Tl cUYXPova eVPULIWVLKA SikTua Kal To
Awadiktuo, o Blvteo Katd mapayyehia kot T Pndrakég SopudopLkeS ekmoumeC. MoAAEC amd
TLG TEXVOAOYIKEG e€EAIEELG OTOUG TOUELG TNG SIKTUWONG ETILKEVTPWVOVTAL 08 S0pUdOPLKES (eV-
€elc. Me TNV avénon Twv amaltioswy yla eUpog {wvng kat dopntdtnta, o Sopudopog sivat
pLa Adoyikn rhoyn, yla va mapexeL Heyalltepo gUpog {wvng He Taykoopua KaAudn, mou
unepBaivel TLg SuvaTOTNTEG TWV ETyELWV SIKTUWV Kal Sivel peydAn umtdoxeon yLa To LEANoV.
Me TNV avamtuén Twv TEXVOAoYLWV SIKTUWONG, To Sopudopikd SiKkTua OAO KAl TIEPLOCOTEPO
EVOWUOTWVOVTOL 0TNV UTIOSOUN Tou Ttaykoopou Siktuou (Global Network Infrastructure —
GNI). H evowpatwon twv Kwwntwv ad hoc diktuwv (MANET — Ked. 2) mapéxel véa cuoTrpota
YlOL UTINPECLEG EKTOKTNG AVAYKNG Kol Slaowaong Le peydAn dopntotnta. Qg ek toutou, n Ot-
abkTowon pe emiyela SikTua Kal TPWTOKOAAQ gival £val GNUAVTIKO LEPOC TNG SopudOpLKAC
Siktbwonc.

O anwtepog otoxog Twv S0puUdoPLKWY SIKTUWV Elval n TOPOXH UTINPECLWYV Kal EGAPUOYWV.
Tol TEPUATIKA XPNOTN TIAPEXOUV UTNPECLEG Kol edpappoyEC ameuBeiag otoug xprotes. To 6i-
KTUO TIOPEXEL UTINPEDLEG LETADOPAC TTANPODOPLWY HETAEY TWV TEPUOTIKWY TWV XPNOTWV
810 péoou Twv KOPPBwY Tou SikTUoU, TwV switches Kal Twv SpopoAoyNTWY yLo pia opLopévn
anootoon. Ito oxnua 5.3.2.a mapouotalstal pLo Turikn Stapdpdwon tou Sopudopikol St-
KTUOU TtoU amoteAeital and eniysla diktua, Sopuddpoug e pia cuvdeon petall Sopudo-
pwv (inter-satellite link - ISL), otaBepou¢ emniyeloug otabuolg, dopntoug eniyeloug otab-
poug, dpopntols otaBuolg epyaciag, UTTOAOYLOTEG XELPOG KOl CUOKEUEG XPNOTWV TIOU GUV-
Séovtal oe Sopudopikeg (evgelg, ameuBeiag i uéow emiyelwy diktwy (terrestrial networks).
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Ixnua 5.3.1.a: Tumikég epappoyEg kat uTtnpeoieg Sopudopikng SIKTUWONG
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)

Ot poloLtwv Aopudoptkwv AtktOwv. Ita emiyeta Siktua, ToAEG cuvéoelg (links) kot kOpBoL
amnattouvTaL, yLa vo GTACOUE O€ LEYAAEG AMOCTACELG Ko va KAAUWOULE EVPELEG TIEPLOXEG,.
AuTa ta SiKTua 50UV 0pYaVWOEL e 0TOXO TNV AVATTTUEN e TO SUVATOV ALlYyOTEPO KOOTOG, TN
ouvVTHPNON KOl TN owoTH Aettoupyia toug. H dpuon twv Sopudopwv KAveL Ta SopudopLKa
Siktua va SladpEpouv pLllka amo ta eniyela SIKTUA WE TPOG TIG MOCTACELS, TO dlapolpalod-
HEeVOo gVPOC LWVNG, TIG TEXVOAOYLEC HeTaPOPAG, TOV OXESLAOUO, TNV avATTTUEN Kat Asttoupyia,
KaBwg Kal ta £€0da Kal TIG epapUOYEC.

AelToupyLKa, Ta 50pudOoPLKA SIKTUA UITOPOUV VA TTAPEXOUV ameuBeiag ouvdEoelg petall Twy
TEPUOTLKWY TWV XPNOTWYV, CUVSECELG TWV TEPUATIKWY oTaBUwWY o€ emiyela Siktua, KabBwg Kat
oUVOEDELC LeTafD TwV emiyelwv SIKTUWV w¢ Siktua koppoU (backbones). Ta teppatikd XpHoTn
UTTOPOUV VA TIAPEXOUV UTINPECLEC KoL EQAPHOYEG VLA TOUG avOpWIOUG, Ta omola cuxva sivat
aveéaptnta amno ta Sopudopikd diktua, SnAadn, To (5lo TEpUATLKO Umopel va xpnotpornownBel
yla tnv mpocPacn os Sopudoptkd Siktua, kabBwg kol os emiyela diktua. Ta dopudopikd
Tepuatika (satellite terminals), mou ovouddetal emiong kot emniyelot otabuol (earth stations),
elval o emiyelo tunua Twv Sopudoptkwy SikTiwy, Mapéxovtag onueio mpodcBacng mpog ta
S0pudopLKA SIKTUA VLo TOL TEPUATIKA TOU XPROTN HECW TOU eMiyelou otaBuou xprnotn (User
Earth Station - UES) kat yla ta emiyeta Siktua péow tou emiyelou otabuoul nuAng (Gateway
Earth Station - GES). O Sopudopog ival o muprvag twv dopudoplkwv SIKTUWV, AAAA Kal TO
KEVTPO TWV SIKTUWV 000V adopa TOCO TIG AELTOUpYieC 000 Kal TG PUOLKEG ouvdEaelg. Mepl-
KEG GOPEC UTIAPXOUV KOl CUVOEDELG HETAED Twv Sopudopwv. To oxnua 5.3.2.8 anewovilet
TN oxéon UeToU TOu TEPUATIKOU Xprnotn (user terminal), Tou emiyelou diktuou (terrestrial
network) kat tou dopudoptkol diktuou (satellite network).
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Ixnua 5.3.1.B Ix€on emiyeou, Sopudoplkol SIKTUOU KAl TEPUATLKOU XPHOTN
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)

JuvnBwg, ta dopudopika Siktua amotedovvtal and S0pudOpPoUG MOV EMKOWWVOUV WE Al-
youg peydloug GES kat moAoUG pikpoug UES. O pikpol GES xpnolpomololvtal yla apecn
TpOoBach ard Ta TEPUATLKA TWV XPNOTWV Kal ot peydAot UES yia tn Stacvdeon Twy emnilyelwy
Sitvwv. Ou Sopudoptkol UES kal GES mpoablopilouv ta 6pla tou Sopudoptkol SiktUou.
Onwg kat og GAAa €i6n SIKTUWV, oL XpNoTeG £xouv TpocBacn ota dopudopikd diktua péoa
OTa OPLA TOU. MNat KLVNTA Kot LETADEPOEVA TEPLATLKA, OL AELTOUPYLEG TOU TEPUATLKOV XPHOTN
Kal tou Sopudopikol UES pmopouv va evowpatwBouv oe pia eviaia povada, aAld ylo to
LETADEPOLEVO TEPUOTIKA, OL KEPOLEG TOUG elval Slakpltd opatéC. Yrapxouv SUo HépN: N
gowteptkn povada (in-door unit - IDU) kat n e€wtepikn povada (outdoor-unit - ODU). H IDU
TIEPLEXEL TIOUTO Kal 8€KTN Ko n ODU mepléxel xapnAot BopuBou petatpornéa (Low Noise
Block - LNB) kot Block Up petatponiéa (BUC).

OL 1o onuavtikol poiot twv Sopudoplkwv SIKTUWV elval va Tapéxouv pocBacn anod ta
TEPHOTLKA TWV XPNOTWV Kal va Stacuvdéovtal pe emiyela Siktua, €ToL WoTe oL eHAPHUOYEG Kot
Ol UTINPECIEG IOV TtapEXOVTAL Ao emiyela diktua, Onwg n thAedwvia, n tnAeodpaon, n €u-
pulwvikn TpooBaocn Kot n ouvdeon oto Aladiktuo, va pmopel va enektabel og pépn Omou n
KaAwdSLakn kot emiyela padlodpwvio Sgv umopel va eykataotaBel 0LKOVOULKA KoL va cuvtnpn-
Bel. EmutAéov, ta Sopudopikd Siktua Umopolv va GEPOUV QUTEG TLG UTINPEGLEG KAl TLG Edap-
poyéc oe mhola, agpookddn, oxAUATA, 0TO SLACTNUO KAl O TOTMOUC MOV UTEPPRAIVOUV TIG
Sduvatotnteg twv eniyewwv diktvwv. Ot Sopuddpot mailouv onUAVTKO POAO KAL OTO OTPOTL
WTLKO TOMEQ, OTN UETEWPOAOYLA, OTA CUCTATA TIOYKOOULOU eVIOTILOMOU B€on¢ (GPS), otnv
TIAPATAPNON TNG YNG KL TOU TEPLPBAAAOVTOG, OTLG LOLWTLKEG UTINPECLEG SESOUEVWV KOL ETILKOL-
vwviag, Kal otn LEAAOVTIKA QVATTUEN YLa VEEG UTINPECLEG KAl EPOAPHOYEC yLa Aean KAAUYN
TLAYKOOULOG EUPENELAG, OTIWE EVPUIWVLKWYV SIKTU WV, KAL TIG VEEG YEVLEC KIVNTWV SLKTUWV Kol
Pnolakwy umtnpeotlwy petddoonc og OAo Tov KOoHo. ETiong, og umnpeoieg EKTAKTNG AVAYKNG
KOl O€ UTtNPEeoieg S1A0WONG amo KATaoTPodES, OTIWE TANKUUUPES, OELOUOUC Kat ndalotela.

Jtnv evotnta .6 tou MapaptUatog Unopeite va peletnoste mAnpodopleg mou oxetilovrat
LLE TO AOYLOLLLKO, TO UALKO, TLG UTINPEGCLEC KoL TLG EDAPHOYEG TV §opuUdOPLKWV SIKTUWV.
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Aentadég Sopudoplkwy SIKTUWV

Turmikad, ta Sopudopikd diktua £xouv Suo tumoug efwtepikwy dlenadwv (interfaces): n pia
elvat petal tou dopudopikou UES Kal Tou TEpUATIKOU XprioTn Kot N AAAn eival petafh twv
Sdopudopikwy GES Kat Twv eMiyelwv SIKTUWV.

EcwTteplkd, umdpxouv Tpelg tumot Stacuvbeong: petafl twyv UES kat tou cuotiuatog do-
pudoplkng emkowwviag (satellite communication payload system), petafd twv GES kat
TOU CUOTNUATOG S0PUPOPLKNG ETILKOWVWVLAG Kat N dtacuvdeon (ISL) petaty twv Sopudopwv.
'OAeg kavouv xpnon padlolevéewy, evw n ISL pmopel va XpnoLLOTIOLNOEL KOl OTITIKEG CUVEE-
OELG.

Onwg ta uotkd KaAwdLla, To VP0G LWVNG PASLOGUXVOTHTWV Eival £VOC artd TOUG IO on-
MOVTLKOUG KOl OTIAVLIOUG TTOPOUG YLO TNV Tapoxh MANpodopLwy mavw and ta opudopikd
Siktua. e avtiBeon pe ta kaAwdla, To Upog Lwvng Sev UMOpPEL VoL KATAOKEVOOTEL PE TNV
TPOCONKN TMEPLOCOTEPWY KOAAWSIWY, aAAG pmopel va potlpaotel kot va BeAtiotomnolnBel n
XPron Tou povo.

O AAAOG ONUOVTLKOG TTOPOG €lval N LOXUG LETAS0ONG. ZUYKEKPLUEVA, N LOXUG Tteplopiletal
Yl TEPUATIKA TWV XPNOTWV ToU amottolv popntotnta 1 yla ekeiva ou eykabiotavral o
OTOLLOKPUCLEVEG TIEPLOXEG Kol Bacilovtal 0TNV TapOoXr EVEPYELOC QIO UIMOTAPLa KoL YLa OU-
otAUata enkowvwviag oe Sopuddpoug mou Bacilovtal o pmotapia Kol nALakr evépyela.
To €Upog Lwvng Kal n LoxU¢g petadoong, pall pe T cuvbnKeg HeTAdoong Kat To TepLBAaAAov,
kaBopilouv Tn xwpntkoetTnTa (capacity) Twv 50pudPopPLKWV SIKTUWV.

H dopudopikr SIkTUwon polpAletal TTOAAEG BAOLKEG EVVOLEG LLE TN YEVIKN SIKTUWGTN. 2€ Opoug
tomoAoyioag, pumopel va pubuiotel oe aotépa (star)  mAéypa (mesh). Ocov adopd tnv te-
xvoloyia petadoonc, umopel va cuotaBel yla onpeio-npog-onpeio (point-to-point), onpeio-
Tipog-onueia (point-to-multipoint) kat onpeia-mpog-onueia (multipoint-to-multipoint) cuv-
S€0eLc. Ze 0poucg Slemadrg, Umopouue eVKoAa va xaptoypadrnoouue to Sopudoptkd Siktuo
0€ OpOUG YeVIKWY SIKTUWY, Onwg Slemadr xpriotn tou Siktvou (User Network Interface -
UNI) ko Stemadn twv kopPBwv tou Siktvou (Network Nodes Interface - NNI).

Otav dUo Siktua mpénel va ouvbeBolv petall toug, uia Stemadr Siktuou-oe-6ikTuo eivat
arapaitnn, ou eival n Stenadn evog kouPBou oe €va Siktuo e éva KouBo Siktuou o éva
AaAAo Siktuo. Exouv mapouoleg Asttoupyieg, omwg ot NNI. Qg ek toutou, ot NNI pmopouv emi-
ong va xpnotpomnotnBouv yla va urtodnAwoouy pia Stemadr Siktiou-oe-6iktuo.

Ol uninpeoieg amoteAolV Ta BaCIKA oTOLXELA TTOU TtapExovTal amd Ta Siktua. Ol edappoyEg
“xtiovtal” amno autd ta Bactkd otolxeia. Tuxvd, ol OpoL UTINPECLEG Kol EDOPUOYES XPNOLLLO-
riotovvtal evoAlhaktikd otn BLBAloypadia. Mepikéc popEg ivat xprAoLpo va toug Slakpivou-
UE.
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Ixnua 5.3.1.y. TnAemkowwviokog 5opudopog
(Mnyn: https://el.wikipedia.org/wiki/TnAemikotvwviakog_6opu@opoc)

TnAemkowwviakog §opudopog

TnAemkowwviakog 60pudOpog OVOUATETAL O Un EMOVEPWUEVOC TEXVNTOS dopudOPOC
(unmanned artificial satellite), péow Tou omoiou MapExovTal UTNPEGLEG LEYAAWY ATTOOTA-
OEWV, OMWE TNAEOTITIKAG Kot padlopwVLKNG LETAS00NG, TNAEPWVIKWY ETILKOLVWVLWY KoL
OUVOECEWV NAEKTPOVIKWY UTIOAOYLOTWV.

OL Sopudbpot €xouv TN Hovadikr SuvatoTnTa va MAPEXOUV KAAUYN LEYAAWVY YEWYPAPLKWY
TIEPLOXWV KAl VA SLOGUVEEOUV HAKPLYOUG KAl SUGTIPOCLTOUG TNAETILKOLVWVLAKOUG KOUBOUG Kal
yU auto ta Sopudoplkd SIKTUO AMOTEAOUV CNLEPO OVATIOOTIOOTO TN A TWV TIEPLOCOTEPWVY
TNAETIUKOWVWVLOKWY CUCTNUATWV.

‘Evag 6opuddpog AapBavel onpa LIKPOKUUATWY amod evav emtiyelo otabpo (uplink), kot
EVIOYUEL KaL avapeTadISeL To onjpa og évav otabuod ANPng otn N os dtadopetikn cuxvotnta
(n katwovoa ocuvdean). Evag Sopudopog emikolvwviag Tomobeteltal oe yewolyxpovn TpoxLd,
T(PAYLLO TTOU ONUOVEL OTL TIBETAL O€ TPOXLA HE TNV 1dLa TaxUTNTA LE TNV omola mepLoTpEdeTal
n n. O dopudopocg pével otnyv idla BEon OXETIKA e TNV emidavela TnG Mg, £T0L WOTE 0 oTa6-
HOG OVAUETAS00NG VO LN XAOEL TTOTE TNV emadn e Tov SEKTN.
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Ixnua 5.3.1.6. Aopudopikn Levén
(Nnyn: http://www.eceway.com/2015/06/do-you-know-how-satellites-work.html#)

O emkowwvLakog Sopudopog Aettoupyel amAd oav KabpEPTNG OU EMAVEKTTEUTEL TIPOG TN
YN T0 AQUBOVOUEVO ULKPOKU LOTIKO orjpa. Kabe yewotatikdg Sopudopog KaAUTTeL Evav opi-
Tovta 120 polpwv £TOL TTOU UE TPELG TETOLOUG SopudOpoug KAAUTTTETOL OAN N Y. ZUYKpPivo-
VTaG Ta S50puUPOPIKA CUCTAKATA LE TaL AANO LECO TAPATNPOULE T EEAG:

e OL SopudOpoL KAAUTITOUV UE QAVECH QITALTAOELG EKTIOMTNG ONUATWY gupelag {wvng
CUXVOTHTWV.

® Exouv peyaAn kaBuotépnon onpatog tng Taéng tTwv 250 msec mou odelletal otnv
UEYAAN amootaon. H kaBuotépnon auth elval evoxAntikr tooco otnv thAspwvia 6co
Kal otnv petadoon dedopévwy.

e Asv mapéxetal Kapia oaoddAela otnv petadidopevn mAnpodopia kabwg 6log o
KOOMOG prnopet va AdBeLtnv mAnpodopia mou ekmépmnel o Sopudopog. Autog elval Kat o
AGYOC ou xpnotlpomnolouvtal eEELEIKEUUEVO CUOTAATO KPUTITOYPAPNONG.

® Agv Tailel Kavéva pOAo N HETOED TWV ETIKOWVWVOUVTWY OVTATIOKPLTWY ArOoTaon

e To KOOTOG Xpriong elvatl ave¢aptnto TNG AmdoTaonG EMLKOWVWVIAG.

OL grukowwviokoi dopudodpol xpnaotpomololvtal Kuplwg yia thAedwvia, tnAedpoon
Kat petadoon dedopévwy.
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Epwtioslg - Aoknosig KedaAaiov

1.

© N o

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

Moot eivat ot puBpol petddoong SES0UEVWV TWV ETUAEYOUEVWY TNAEPWVIKWY YPAULWV

(PSTN);

To modem XpnNGOLUOTIOLEITOL LOVO OE ETUAEYOUEVEG TNAEPWVIKES YPOAUUEG.

a. ZWoTo.

B. AabBoc.

To Awadiktuo ivat to peyaAltepo WAN tou koopou. Mepypate pe Suo AdyLa to polo,

TIOU TILOTEVETE, OTL £natfav/mailouv ot eTUAEYOUEVEG KOl Ol ULOBWHUEVEG TNAEDWVIKEG

YPOAUUECG OTNV avATTTUEN TOU auTh.

Ol ypappég E1 givat HULODWUEVEC YPOUUEG e TaXUTNTA

, TIOU Xpnotluomnolovvtal atnv Evpwrn.

Moleg elvat oL BACLKEG XPNOELG TWV ULOBWUEVWVY YPALLLWY;

Moteg elvat oL LBLOTNTECG VO Siktuou ISDN;

Moot givat ot TumoL mpocBaong oto diktuo ISDN;

H texvohoyia ISDN eivat acUpdopn amnod tnv anoyn Tou KOGToUG, OTAV aTaltelTaL cuve-

XNG HeTapopd peydAou oykou SeSouEVwy.

a. ZWoTo.

B. AaBocg.

T elval n texvoloyia DSL;

O duadopeg mapaAlayeg xDSL umootnpilouv n

petadoon Sedopévwv.

Molo elval To KUPLO XOPOKTNPLOTIKO TG TeXvoloyiag ADSL;

Mota n tadopd twv texvoloyuwv HDSL kat SDSL;

Mota €i6n ADSL modems umtdpxouv;

T eival to DSLAM;

H Stadikaoia cuvbeong petafy tou modem/router kot tou port tou DSLAM ovoudde-

Tat .

MNepypaPte tic SUo BaoLKEG Katnyopieg cuvdeouoloyiog ADSL.

Ye éva 6iktuo ADSL mou xpnotuormolel ypaupn ocuvdeong ISDN, elval amapaitntn Kat n

XPNon TNG CUOKEUNG TEPUATIOMOU SikTUoU (netMod).

a. ZWOoTo.

B. AaBocg.

YroAloyiote mooa HABAtT (mW) sival ta 24dBm. Xpnollomnolnote ite T oxéon £lte TIg

avtlotolxieg evog mivaka petatpormic dBm <--> mW. Meplypddte tov TPOMO TOoU

£PYOOTHKATE.

L0 TLG TP OKATW TIPOTAOELG ONIELWOTE TIOLEC ELVAL OWOTEC KoL TtoLleg AaBog.

o Mua T peyalltepn katd 3dB onuaivel 10 dpopég peyalltepo péyebog.

® INua otddung 0dBm onpaivel pndeviko (avUmapKTo) onua.

e Eva onpua A ivat -10 dBm. Eva ofjpa B givat +10 dBm. Auto onpaivel otL to oipa B
elval ekatd Gpopég peyalltepo amd to A.

e Eva onua A sival 24 dBm. Eva oniua B eivat 21 dBm. Autd onuaivetl 0tL To onua B
elval To pLoo tou A.

e Eva onua A eivat 0 dBm. Eva orjpa B eivat 6 dBm. Auto onpaivel 6tLto ofpa B eival to
Sduthdaoto tou A.

‘Eva onpa woyvog 1 Bat (W) €xel BopuBo 1 pdBat (mW). Motog eivat o Adyocg onuatog

nipog B6puPo;
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21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TLelval n mapadladpwvia;

Avadépete Tpla €ldn mapapopdpwoswy ou pnopel va umooTel Eva onpa tafldevovtag
O€ L0l ETUKOWVWVLOKNA YPOUUA KOL TIEPLYPAPTE La OO QUTEC.

TL elval o KpouoTIKOG B6puog;

Mepypadte éva madntiko omtikd Siktuo FTTH onueiou mpog onpeia. Mowa eivat ta So-
LLLKQL OTOLXELOL TTOU XPNOLUOTIOLE;

MNwg prmopel péoa armd pLo OMTIKA va Vo TIEPAOEL TAUTOXPOVA OVEPXOMEVN (upstream)
Kol katepxouevn (downstream) Siktuakn Kivnon;

TLtoxuTnTeG propel va urtootnpifel éva XG.PON/10 ue mabntiko dtaxwplotr 1:32 otoug
TeAKOUC XPrOTEG; ATLOAOYHOTE TNV AMAVTNOH 0ag.

MepypdPte SUO TMEPUTTWOEL OTIG OTOLEG, ylot TNV €MEKTOON €VOG SIKTUOU, KOTa-
delyoupe og AUon acuppatng Levéng.

Y& pa aclppath ZeVEn, 0 TIOUMOG EKTIEUMEL oA oTaBuNg 20dBm, To KatwdAL evat-
oOnoiag tou &&ktn elval -85dBm Kkall 0L GUVOALKEG ATIWAELEG KAAWSLWV, CUVSETAPWV Kall
Sladpoung tou onpatog -120dB. Noco mpénel va elval To KEPSOC TwV KepaLwy (CUVOAL-
Ka), wote va €xoupe eplOwplo Asttoupyiog 20dB;

YrioAoyiote tnv aktiva Tng mpwtng {wvng Fresnel oe pia ev€n evog XIALOUETPOU, OTOUC
2,4 GHz og anootacn 30m armo to €va akpo. EmavaAdBete to yla to péoov tng eviénc.
TL elval ta Sopudopikd Siktua Kal ToLog 0 aTOX0C TOUG;

Molog 0 poAog Twv 50pudPoPLKWV SIKTUWV;

Avtiotolxiote Tn cwaotr opoloyia:

1. Emtiyelog otabuog xprotn. A. GES.

2. Emiyelog oTta®pog muAng. B. UES.

Motot eivat ot dUo TLo onuavtikol TOpoL yla TNV Tapoxn TANPodoPLWV MAVW oo T
Sdopudopika diktua;

To eUpog Twvng Kkal n woxLG petadoong Hall Pe TIC ouvbnKeg petadoong Kol To
nieptBailov, kabopilouv TN Twv SopudopkwV SIKTVWV.

Moteg eivat oL Stadopeg Twv 50puUDOPLKWY CUCTNUATWY UE Ta GAAO CUCTHLOTA;

Apaotnplotnteg (AiBovoa Sidaokaliog i Epyaotrplo)

1.

MNpoomnadrote va oxedldoete tn cuvdeopoloyia otklakou Siktvou ADSL og ypapun PSTN
Kol Katomw o€ ypapun ISDN, pe meplocotepeg and pia mpileg tnAedpwvou kal Siktuou,
xpnotpomnowwvtag splitter kat filters omou xpeldlovrad.
Avalntrote Kol ouykevipwote puAAASLa xapaktnploTikwy (datasheets), oe nAektpovikn
popdn, yla ta mapakatw £6n e€omAtopou.
e AcUpparto Znueio NpoéoPaong (Access Point - AP) yla e€wteptko xwpo pe Suvatotnta
vedULpwoaong (point to point bridge n WDS PTP) kat Aettoupyia otoug 5GHz
o KateuBuvtikég kepaieg TUTOU TAéyuatog, (grid) yla toug 5GHz, pe amoAapn/képdog
KaAUtepo amo 18dBi
e Juvletnpeg (connectors) tumou N
® Opoatoviko KoAwSLo SLapETPOU ToUAA)LoTOV 10mm YO UNAWY OMWAELWY
Evtoniote oto xaptn duo onuela ou améXouv Alyotepo amod 5 XIAOpeTpa LETAEY TOUC
KOl EKTLUATE OTL €xouV omTikh emadn. Xpnotpomnotrote xaptec Google, GoogleEarth 1
omoladnmnote aAAn xaptoypadikn ebapuoyn YVWPIIETE Kal oNUEWWOTE TV akplBr B€on
Kol andotacH Toug.
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2Tn CUVEXELQ, XpnoLlomolwvtag eva AP, Suo cuvbetrpeg N, 6m KaAwdLo Kal pa kepaia
yla kaBe pia amno tig Suo tonobecieg, kavte Tov mpoUnmoAoylopd tng Levéng.

EmokedBeite tn oehiba “Radio Mobile” http://www.cplus.org/rmw/rmonline.html, &n-
pLloupynote évav Swpedv Aoyaplacuo kal e€olkelwbeite pe ) Xprion tou site. EvaAla-
KTIKA eriokedBeite tn oehiba http://www.gsl.net/n9zia/ kat avalntiote otnv evotnTa
Interactive Wireless/RF Design Utilities epyalAeia yio Wireless Network Link Analysis,
Line of Sight Path Analysis rj Fresnel Zone Calculator.

Elodyete ta otolela TG (eVENG 0OC KOL CUYKPIVETE TA ATIOTEAECHOTA UE TOV SLKO 0OG
T(POUTIOAOYLOMO. AV XPELOOTEITE OTIOLECONTIOTE UETATPOTEG HeyeBwWVY avalnTAoTE Kol
XPNOLLOTIOINOTE Toug KatdAAnAoug mivakeg 1 online calculators oto Aladiktuo. Tulntn-
OTE YLa TOUG TPOTIOUC TIOU EPYOLOTHKATE KAL TOL OMTOTEAECUATA GOC.

3. EAate oe emadn ME TOTUKO N KOVIWVO OUAAOYO paSLOEPACITEXVWY KAl oUINTNOTE N
{ntAoTE va oag KAvouv pia mopouciaon yia tn §tddoon Twv padloKupatwy. Evoexoué-
VWG Urtopeite va to evtdete ota mAaiola KAmoou GAAOU GXOALKOU TIPOYPAMMOTOG i HLOG
EKTIAULSEUTIKNG eTtioKkeNG.

4. Emyeipnon mou Bploketal otnv ABriva BéAel va ouvSeBel Pe TO UMOKATACTNUA TNG
otn Ogooalovikn pe taxutnta 2 Mbps. Mpoonadnote va kataAnéete otn BEAtiotn Avon
Slacuvdeong, Aappavovtag urmtdPn To TNAEMKOWWVLAKO KOOTOG TIOU QTALTE(TAL KA TG
TEXVIKEG ATALTNOELG.
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KedpaAaio 60
ENINEAO EOAPMOIHZ

Elcaywyn

To Eninedo Edappoyng (Application Layer) eivot to mo mavw emninedo Twv TECOAPWV EMUTE-
Swv Tou povtélou TCP/IP kat Bploketal mavw armod to emninedo Metadopag (Transport Layer).
To eninedo edapuoyng opilet ta TCP/IP mpwtokoAAa ebapUoynG KAL TO TTWE TO TTPOYPAMMOTA
TOU XPNOTN EMKOWVWVOUV LE TLG UTINPECLEC TOU emuméSou petadopag yla va XpnoLLomoLlouy
1o Siktuo. To eminedo edapuoync meptAapBavel OAa T MPWTOKOAA UPNAOTEPOU ETLITE-
Sou, omwc to DNS (Domain Naming System), HTTP (Hypertext Transfer Protocol), Telnet,
SSH, FTP (MpwtokoAo Metadopag Apxeiwv), TFTP (ATTAG pwTOKoAAO peTadopdg apxeiwv),
SNMP (ArmAo6 MpwtokoAAo Alaxeiplong Atktuou), SMTP (AmAG MNMpwtokoAAo Metadopdg Ta-
xudpopeiou), DHCP (Dynamic Host Configuration Protocol), RDP (Remote Desktop Protocol)
K.ATL. 2T ouVEXeLa Ba YWWwPLooU LE LEPLKEG OO TIG UTINPECLEG Tou Aladiktuou mou Bacilovtatl
OTA TTAPATIAVW TIPWTOKOAAQL.

Awsaktikoi ZToxot
Me tnv oAokAnpwaon Tou 60u kepalaiou oL pabntég Ba mpémel va elval og B€on va:

o Teplypadouv to povtédo MNelatn - E€umnpetnt (Client -Server) Asttoupyiag twv
Baolkwv untnpeotwy tou ennedou edpappoyng, omwe WEB, EMAIL, FTP, TELNET

® 1eplypAdouV Tov TPOTOo AElToupylag KoL va KAVOUV Xpron Twv BAaCLKWY UTINPECLWV
Ko edpapuoywyv Aladiktiou

ASaKTikEG Evotnteg

6.1 ZUotnuo Ovopatoloyiag DNS.
6.2 Yninpeoieg Aladiktuou.

6.1 Zuotnpa OvopatoAoyiog DNS

Onwg €xetL Nén avadepbei, kaBe umoloylotig (host) mou cuppetéxel oe éva Siktuo texvo-
Aoyiag TCP/IP amoktd pia kot povadikn dtevBuvon IP (rm.x. 128.174.5.50). Ol SteuBuvoelg
IP mpoodiopilouv dlemadég umoloylotwy i dpopoAoyntwy Kat kaBes dtevBuvan IP mepLéxet
TAnpodopia mou xpnotomnoleital yia tn §popoAoynon twv makétwy IP. Emeldn opwg oL xpn-
oteq Bplokouv apketd SUokolo va Bupouvtal SleuBUVoEL QUTHG TNG LOPDNC, XPNOLUOTIOL-
0UV CUUBOALKA OVOLLOTO, LE TO OTIo L0 AvVaPEPOVTOL OTLG CUOKEVEC KOl 0Ta SiKTua.

Mo mapadeypa, o €va TCP/IP Siktuo amoteAoUEVO Ao TECOEPLS UTIOAOYLOTEG, N AVTLOTOL-
xta IP 8teuBUvoewv kot cUPPBOALKWY ovopdTwy Ba propouoe va eival n e€Ng:

IP 8ievBuvon ‘Ovopa unoAoyLoti
128.174.5.1 atlas
128.174.5.2 kronos
128.174.5.3 aris
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MPOKELEVOU VA ETUKOWVWVI|COULE LLE LLLOL aTIO TIC CUCKEUEC QUTEG, Elval amapaitnTto va yvw-
piloupe TNV IP S1evBuvon tng. Avti Adowndv va mpémel va Bupopaote TG SleubBUVOoELS QUTEG,
elvat obvnBeg va xpnolpomoloUpe Ta CUUPBOALKA Toug ovopata. Omwg ival AoyLlko, autn n
nipocgyylon (SleuBuvoeig-ovoparta) Soulelel KAOAG o HIKPA SIKTUQ E TIEPLOPLOKEVO OPLOUO
OUOKEUWV.

Otav 0pwe £xou e ouvalhayEg pe to Aladiktuo (Internet), eival mpodavég otL eival SUokolo
VOl UITOPOUHE va. armtopvnpoveloou e SteuBuvaelg IP (étol wote va E€pouple T.x TN SlevBuV-
on ™G KEVIPLIKOU g€uminpetnTh (server) tou Mavemiotnuiov Matpwy). M’ autd to Adyo £XeL
avarntuxBei éva cuoTna ovopaTodoaoiag TwV UTTOAOYLOTWY TOU ALaSIKTUOU KAl Lo UTINPETLA
KataAoyou yla avalntnon Twv ovopatwy. H umtnpeoia auth ovoudletat DNS (Domain Name
Service — Yninpeoia Ovouactiag Meploxwv).

To cuotnua Ovopaoiag meploxwv (DNS) eivat plo katavepnpuévn Baon dedopévwy oto Atadi-
KTUO TTIOU ETUTPETEL TN HETADPACH AVAECO OE ovopaTa Kot SleuBuvoelg IP. Oa propovoape
va ol e otL to DNS givat 0 «tnAedwVIKOG kKaTtdAoyog Tou AtadStktuou». Elval o pnxaviopog
Tou Aladiktuou yia Thv avadopd LECW OVOUATWY O€ O,TL TTOPOUC XPNOLUOTIOLOUUE OE AUTO
KOLL TTIOU OG ETULTPETIEL TN METAPPAON ovoudTtwy o SteuBuvaoelg IP kal to avtiotpodo.

Mpodkettal yla pioa katavepunuévn Baon Sedopévwy ou epoppoletal o pia Ltepap)io ToAAWY
g€umnpetntwy ovopdtwv (DNS servers).

MNephappavet:

® TO XWPO OVOLATWY

® TOUG eEUMNPETNTEG LECW TWV OMOLWVY yivetal SLaBECLUOC 0 XWPOC OVOUATWY

® TOUG QVOAUTEC (resolvers) mou epwToUV TOUG EEUTNPETNTEG TEPL TOU XWPOU OVOLLATWY
Ta 6edopéva tng Baong DNS Statnpouvtatl TOTKA, aAAd eival StaB£oiua mayKOoULa.
Aev UTIAPXEL UTTOAOYLOTNG e OAN T Baon DNS.

To mpwtokoAAo DNS sival emunédouv edpappoyn (Application Layer) mou enutpenel o umo-
Aoylotég (hosts), Spopodoyntég (routers) kat e€umtnpetntég DNS (Name Servers) val emikol-
vwvoUV yla va avaAucouyv (resolve) ovoporta (petadppdcouv ovopota os StevBuvon IP). Ei-
val Baotkn Aettoupyla Tou Koppou tou Atadiktiou, omou ot avalntioetlg DNS yivovtal anod
OTIOLOSATIOTE UNXAVN O KoL OTIOLOSATIOTE UTINPEoia. Ta amoTEAECUATA ATIO HAKPLVOUG €U-
TINPETNTEG OVOUATWY AmoBOnKeUOVTAL TTPOOWPLVA O TOTIKI VAN WOTE va BeAtiwBel n emi-
doon.

6.1.1 Xwpog ovopdatwyv tou DNS

To Aladiktuo elval XWPLOUEVO VONTA OE EKATOVTASEC SLadOpPETIKES TIEPLOXEC (domains) uin-
AoV emuméSou mou avaAlovtal o UTIOTEPLOXEG (subdomains), K.0.K., pe TTOAAOUG UTTOAOYL-
ot€q (hosts) n kaBepia.

OL mteplox£g umopei va mapaotabolv pe éva §€vtpo. Ta ovOUaTa TWV MEPLOXWY artapTilouv
pLa Llepapyio Kotd TPOTIO TTOU TAL OVORLATA VAL £lval LOVASIKA KOL VO ATTOVNLOVEUOVTOL EU-
KoAa. EvVaG opyaviopog ival appodlog yla LEPOG TOU XWPOU OVOUATWY Kol UMOPEL va Ttpo-
o0B£oel eMuTAEoV eninmeda otV LEpapyia.

lepapyio touv DNS. KaBe koppog oto 6£vdpo DNS avarmaplotd €va dvopo DNS (DNS name).
KaBe kAadi katw amo éva kOpPo sival pa rieploxr DNS (DNS domain). H meploxr) DNS pmopet
va TtepLéxet hosts 1 aAeg meploxég (subdomains).
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MNapadetypa meploxwv DNS:.
. (pita)

ntua.gr

tc.ntua.gr ece.ntua.gr

cn.ece.ntua.gr

H kopudn tou §évdpou eival n pila (root) kot cupBoAiletat pe pio tedeia «.». H IANA (Internet
Assigned Numbers Authority) ival n emionun apyn mou dlaxelpiletat tn pila tou DNS.

Katw amd tnv kopudr UTAPXOUV OL TEPLOXEG avWTATOU erunédou (top level domains 1
TieEPLOXEC 1ou emunédou 1 BaokéEG TePLOXES). Apxika (1988) umrpxav:

edu, gov, com, org, mil, net, int, arpa

Ewova 6.1.1.a: Meploxeg 1% emunédou xwpou ovopdtwy DNS
(Mnyn: ApBavitng, K., KoAuBdg, I, & Outotog, 5. (2001). Texyvoloyio Alktowv Emikotvwviwy)
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ApyoTeEpQ, IPOOTEDBNKAV TIEPLOXEG VLA KABE Xwpa (OVOUA TEPLOXNG HE 2 YPAMMOTA), OTIWG:
gr, nl, uk, us, jp, it, fr k.d.

3TN OUVEXELA EYKPIONKaV aPKETEG VEEG TTePLOXEG (TL.X. biz, info, post, tel k.d.). H Staxelpion
TOUG (EKTOC TwV .int KoL .arpa) €xeL ekxwpnBel ard tnv IANA o dAAoug umteLBUVOUC opyavL-
opouc.

Katw amno kabe meploxn 1°° emunédou, untdpxetl SsUTEPO €MineSo MEPLOXWY, TTOU T(PoodLopilet
ouvnBwg Tov opyaviopd 1 TNV etolpeia otnv omoia avikel To Siktuo. OL TIEPLOXEG AUTEC
(domains) ovopdZovtal meploxég 2° emunédou Kat K&Oe pia elval povadikr. H Staxeiplon tou
XWPOU OVOLATWY KATW OO TLG TIEPLOXEG OVWTATOU ETUTESOU EXEL eKXwpPNnBel o opyaviopoUg,
TIOU UIOPOUV VO EKXWPNOOULV TIEpALTEPW TN Sloxeiplon umomneploxwv toug (subdomains).
Ka&Be véo subdomain avtiotolyei os meploxf ovopdtwy 3° erunédou.

Ixnua 6.1.1.B: lepapytkn opydvwon Xxwpou ovopdtwyv DNS
(Mpooapuoyn and nnyn: http://computergiaolous.blogspot.qr/2012/12/dns-domain-name-system.html)

Napadeypa: To dvopa ektor.tc.ntua.gr, mpoadlopilel tov nAektpovikd umoAoyloth (host)
JE TO cUUPBOALIKO Ovopa «ektor», mou Bploketal otnv unomneploxn (subdomain) «tc» (3%
ereSoU) mou SNAWVEL TAL LNXOVHLATO TOU EPYAOTNPILOU TNAETILKOWWVLWY, N omtola avi-
KeL otn Teploxn (domain) «ntua» (2°° emunédou) tou EBvikoU MetooBlou MoAutexveiou
KaL n omoia €xet kataxwpnOel otn Baotkr meploxn «.gr» (1° emutédou) mou adopd tnv
EN\ada.

6.1.2 Opydavwon DNS

To DNS eival opyavwpévo wg pia Katavepnuévn Bacn Se6ouévwy OV XPNOLLLOTIOLEL TO O-
VTéNO meAdtn — eEumnpetnty. Na va Asttoupynoet To DNS xpnotluomnolel Toug KOUPBoUG tng
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Baong autng mou eival ol eunnpetntég ovopdatwy (Name Servers), oL omoiol Bplokovrat
oe Sladopetika onuela Tou Aladiktiou, cuvepyalovtal LETALY TOUG Kot pag mAnpodopolv
OXETIKA JLE TO TIOLO OVopa avTloTolel o€ mota IP SlevBuvon kot avtiotpoda.

lepapyio Twv EUNMNPETNTWV OVOUATWV

H lepapxia TOU XWPOU OVOUATWY QVTATIOKPIVETAL O ic avTioToXN LEpapXia EEUTINPETNTWY
OVOULATWV.

Ixnua 6.1.2.0: lepapyia twv e€umnpetntwy ovopdtwy (Name Servers)
(Mnyn: https://www.ssucet.org/~jhudson/14/etec3201/07-dns/)

KaBe e€umnpetntng elvat umeUBUVOC yLa EVa CUUTTAYEG TR TOU XWPOU ovopdtwy DNS mou
anokaAeital {wvn (zone). O eEUTINPETNTIG OVOUATWY OIMAVIA O EPWTNOELC (queries) yLo Toug
umoloyLotég (hosts) tng {wvng tou. KaBe wvn sival epdwAeupévn og Eva kOpBo tou S€v-
Spou. Ot lwveg bev elval eploxég (domains). H {wvn sival TUAA TOU XWPou ovopdtwy DNS
TOU €V Yével amoBnkeleTal o€ éva apxeio. O eEUTINPETNTHG OVOUATWY UTTOPEL va Xwploet pé-
POC TNG {WVNG TOU KaL VA TO EKXWPNOEL 0 AAANOUG EEUTINPETNTEG.
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Ixnua 6.1.2.8: Opydvwon Siktuou o€ LWVEG
(Mnyn: ApBavitng, K., KoAuBag, I., & OUtotog, 2. (2001). Texvodoyia AkTUWV EmikotvwviLwy)

Kavévag e€umtnpetntric DNS dev £xel OAeC TG avTiloTolyieg ovopdtwy o SteuBuvoelg IP. Ma va
BpeOel pio ouykekplpévn avilotoiylon mOavov va TPEMEL VoL YiVOUuV EpWTACELS € TTOAOUG
g€unnpetntég DNS.

Ma kaBe {wvn TPEMEL Vo UTTAPXEL Evag KUPLOG EUTINPETNTAG KAl Vo aplOpog and deute-
pelovteg e€umnpetntég. O KUpLog e€umtnpeTnTAG (primary server) dtatnpet éva apyeio {wvng
LE TNV mpwtoturn rAnpodopia yio tn {wvn. O deutepeliwy e€umnpetntng (secondary server)
Slatnpel avtiypada Twv dedouévwy ou anobnkevovTal 6ToV KUPLO EEUTINPETNTH.

H Baon pmopel va evnpuepwBei Suvapka pe mpoodnkn, dtaypadn, tpomomnoinon omnotacdn-
niote mAnpodopioc. Otav npootibetal €évag host og pia {wvn, o Slaxelplotrg mPocOETeL TNV
mAnpodopia yia tov host (StebBuvon IP katl dvopa) os €va apxeio Tou KUpLou eEumnpeTNTH.

Ixeb0vV KABE 0pyaVIOUOC, €TOLPELN, TTAVETILOTALO, TTAPOXOC EXEL EVaV TOTIKO €EUTINPETNTA
OVOUATWY, TIOU £lval yvwoTtog Kal we o emtheypévog (default) e€unnpetntic. Otav yivel pua
£PWTNON, QUTI QUTOOTEAAETAL OTOV TOTILKO €EUTINPETNTH, TIOU AELTOUPYEL WG EVOLAUETOC Kall
nipowBel TNV epwTnoN, €AV amalteitat. Av o TOTUKOG EEUTNPETNTAG OVOUATWY &gV €XEL KOTA-
AnéetL oto mou Ba Bpel Tn StelBuUvVON TIOU AVTLOTOLKEL 0TO GVOUO KATIOLOU UTIOAOYLOTH, pWTA
Toug e€unnpPeTNTEC AWV {wvwv, GTAvoVTaG LEXPL TOUG EEUTINPETNTEG PLlaC, OV XPELAOTEL.

MpwtokoAAo DNS. To mpwtokoAAo DNS elval tou tUmou meAdtn — €UMNPETNT KOl avh-
KeL oto eninedo edpappoyng tou povtédou TCP/IP. O meldtng DNS ovopdletal avoAutig
(resolver). To mpwtokoAo DNS unootnpilel Tn UETATPOT) OVOUATWY o€ SleuBUVoELS (ava-
Auon, resolution), kaBwg Kot TNV evnuUEpwaon Twv §€S0UEVWY UETAEY TWV EEUTINPETNTWY OVO-
HATWV.
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AvdalAuon ovopdtwv (name resolution) sivatl n dtadkacio pe tnv omola avaAuTEG Kol
€EUTINPETNTEC OVOLATWY cuVeEpyalovTal WoTe va Bpouv dedopéva EVIOS TOU XWPOU OVO-
HATWV.

Mo tnv avelpeon SeSOUEVWY, O EEUTINPETNTHG OVOUATWY XPELAZETOL LOVO TO OVOUA KL TN
StevBuvon IP twv e€umnpetnTtwy ovopdtwv kopudng (pifag). O e€umnpetntég KOPUDNG YVW-
Pilouv OAEC TIC TIEPLOXEG AVWTATOU EMUTESOU KAl UrtopolV va urtoSei&ouv Toug e€umnpPeTNTEG
LE TOUG OTolouG pmopel va yivel emaodn).

6.2 Ynnpeoisg Aladiktuou

'OAeg oL umtnpeoieg oto Aladiktuo, 0w Kal TOAAEG ebapPOYEG AoyLOUIKOU, oTtnpilovtal oto
povtého MeAdtn — ESunnpetnth. ZUUPWVA PE AUTO TO HOVTEAD 0 EEUTINPETNTAG OPYAVWVEL,
Sloxelpiletal to apxeio dedopévwy, SEXETAL EPWTNLATA KOL QTTAVTA OTO TIPOYPApa MeAATNG.
ATO TNV GAAN TTAEUPA TO TPOYPOUpa MeEAATNG BETEL epwThaTa 0TOV EEUTINPETNTH KAl uimopet
Vo AOKWAELKOTIOLEL TLG amavTAoELg Tou EEumnpetnth.

To povtélo auto ulormoleital pe dUo aveédptnTa KOUUATLO AOYLOMLKOU:

e To mpoypappa tou E§unnpetntn (Server) mou eykaBiotatal og évav (1 eplocOTEPOUG)
uTtoAoyLoTH
e To npoypappa tou Melarn (Client) mou eykabiotatat oe MOAAOUC UTIOAOYLOTEG

O Server Staxetpiletal ta dedopéva, AapBavel epwtnoelg and toug Clients kal amavid ota
gpwtnpatd toug. O Client kavel epwtnoelc otov Server Kot epdavilel TIC ATAVTAOELC TWV
EPWTNHUATWV.

IxAua 6.2.a:. To povtélo Neldtn-E€uminpetnth cUpdwva pe to povtédo TCP/IP
(Mnyn: http://images.slideplayer.gr/7/1959162/slides/slide_34.jpg)
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YxAua 6.2.B: To povtélo Meldtn-E€umnpetntA otnv unnpecio WWW (MNaykooptou lotou)
(Mnyn:http://ebooks.edu.qgr/modules/ebook/show.php/DSB101/535/3534,14522/extras/presentations/

Kefl 4 client_server_model/swf/engage content/imagel.jpg )

6.2.1 Yrinpeoia nAektpovikol tayudpopeiov E-mail (POP3 - IMAP/SMTP)

To nAektpovikd taxudpoueio gival éva cUoTNUA YO TN UETAS00N UNVUUATWY UETAEY UTTO-
Aoylotwy. Ta unvopato Pmopouv va neptéxouv Anpodopieg os Stddpopeg popdég. Mia nAe-
KTPOVLKN €MLOTOAN €xeL TN Suvatotnta va epA\aUPBAVEL, KTOG artd KELUEVO, ELKOVEG, RXOUG,
KIVOUUEVEG ELKOVEC, video, plat ebappoyn, LECO OTO UNVUUA 1) WG EMLOUVATITOUEVO OPXELQL.
O xpnotng e-mail, uropet va otéAvel unvupata o’ aAoug xprioteg e-mail péow umohoyloth,
aveta, ypnyopa kat ¢Onva. Napéxel eniong €vay AmOTEAECUATIKO UNXAVIOUO YLOL TN UETAS0-
on tn¢g mAnpodopiag o €vav f moAAoU¢g avBpwroug (mailing lists) tauvtoxpova. Mapouota
e TO cupBaTiko Taxudpopeio o kaBe xprotng €xet tn Sikr Tou StevBuveon n omola eival Tng
HOPDAC XXXXX@YYYYY.22Z OTIOU «XXXXX» oUVABwWG amoteAel To Ovoua A kamolo Peudwvupo
TOU XPAOTN, «yyyyy» €lval To 6voua TN meploxng (domain name) kdamolag etatpeiog mou
TIAPEXEL TIC UTINPECLEG TOU NAEKTPOVIKOU TOXUSPOUELOU Kal Umopel va eivat evog 1 oMWY
ETUMESWV XWPLOUEVA UE TeAeleg Kal «zzz» Omou avadEépetal oto €idog g Tatpeiag mou
ektelel xpén taxubpopeiou (m.x .org, .com, .edu K.A1t.) ] Tn xwpa poéAevong (r.x .gr, .de,
.au KAL), Aivovtal mapoadeiypoata Steubuvoewv nAektpovikol toxudpopeiou: kostas@
hotmail.com, g.papadopoulos@sch.gr, info@teiath.edu.gr.

310 ALoSIKTUO TO TIEPLOCOTEPA CUOTNOTA NAEKTPOVIKOU TaxuSPOUELOU XpNOLUOTIOLOUV TO
povtelo rehdtn-e€uninpetntn (client-server).

o NMehatng (client):
O ZeKWAEeL TNV enadr] Ke Tov EUMNPETNT (SLakouloT) («UAAEL TPWTOG).
O Znta e€umnpPETNON o tov eEUTINPETNTH.
O Ito nAektpovikd taxudpoueio o mehdatng (client) eival o mpoypauua ToOU
XPNoLpomnolel o xprnotng. To mpoypaupa autd eivat ueUBUVO yLa TNV AvAyvwaon
Kot Snutoupyia tou nAekTpovikou pnvupatog (m.x. Outlook, Windows Live mail,
Mozilla Thunderbird k.d.).
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e Efunnpetntig (server):

0 Napéxel otov melatn tnv e€unnpEtnon mou {ATNoE. XTo NAEKTPOVLKO ToxuSpopeio o
€EUTNPETNTNG OTEAVEL TO NAEKTPOVLKO HAVULAL.
0 Kpatd otnv nAektpovikn Bupida (mailbox) ta unvUpaTa OV TTPOKELTOL VO OTAAOUV
OTO XPNOTN. & pia AAAN OUPA TO KNVULATO TIOU TIPOKELTAL VO OTAAOUV o ToV
xprotn.
MAgovektrporta:

e Eival oAU ypryopo.

e O xpnotng Sev xpelaletal va mopakolouBel tn petadopd Tov PUNVULATOG HECW TOU
Toyxudpopeiou, OTWG e TNV AtOoToAn fax.

® E{vol Lo 0lKOVOULKO ard To cupPBatikd taxudpopeio.

e Mropel va pocdLloploTel LeYAAOG aplOUOC TAUTOXPOVWY ATTOSEKTWV.

Melovektiparta:
® Aev umdpxeL amdAUTn eyyunon OTLTO KAVURA €PTOCE GTOV TIPOOPLOUO TOU.

Yriapyel S1eBvég mpotumo mou Kabopilel Tn popdr Twv UNVUUATWY NAEKTPOVIKOU Taudpo-
pelou pe popodn keévou. Eva TETOLo HAVUNA ammoTeAeiTal amo:

e v Emwkedaliba (header), mou eivat €va CUVOAO YPOUUWVY OTMOU KABE ypouun
amoteAeital amo pia AéEn-kAeldi, avw Kot Katw TeAeia, Kevo, kal pia Twun. MNa mapadely-
po VO OPXLKO UEPOG EVOG NVUUOTOG NAEKTPOVIKOU Tayudpopeiou eivat:

From: nick@aueb.gr
To: john@cs.co.uk
Reply-To: nick@aueb.gr
Subject: Hello

® TO CWHO TOU pnvOpatog rou meptéxel ASCII keipevo. AkoAouBel To apxLkd LEPOG Kall
SloywplleTal amo auTo PE LA KEV YPOLUN.

SMTP, POP3 kat IMAP sival ipwtdkoAAa TCP/IP rtou xpnotpomnololvtal yLo tThv opaddoon Kot
napaofn tng aAAnloypadiag. Av mpokettal va SnuloupynBel €vag SLaKOULOTNG NAEKTPOVL-
KoU taxudpopeiou (Mail Server), o SLaXeLPLOTAC TIPETEL VAL YVWPILTEL yLaL TL XpnOLLOTOLETaL
1o KaBéva. Kabe mpwtokoAo gival amAwe Eva CUYKEKPLUEVO GUVOAO KAVOVWV ETILKOLVWVIAG
HETAEY TWV UTTOAOYLOTWV.

SMTP. SMTP onuaivel MpwtokoAAo LeTadOpAg AmAWY UNVUHATWV. To SMTP xpnolpomnoleitat
OTaV £Va NAEKTPOVIKO pAvupa Tapadidetal and évav meAdtn nAektpovikol taxudpopeiou,
onw¢ to Outlook, og éva Slakoptotr) NAekTpovikol Taxudpopeiou i Otav éva NAEKTPOVIKO
punvupo mapéxetat amod éva e-mail server o éva dAAo. To SMTP xpnotuormolei tn TCP BUpa 25
n ™ BUpa 465 ylo kpumtoypadnuévn emkowvwvia (SSL) ) tn 587 (TLS).

POP3. POP3 onuaivel TpwtokoAlo Taxudpokol ypadeiou. To POP3 entpénel o éva e-mail
client va «kateBaoew» éva NAeKTPOVIKO pAvupa amod évav eéumnpetnth (Stakoplotr) nAe-
KtpovikoU taxudpopeiou oto otabuod epyacioag tou. To MpwtokoANo POP3 eivat amAd Kot
Sev mpoodépel mMoAEG Suvatotnteg ektog and t ARYPn. O oxedloopdc tou umoBbEtel otL
0 TeAATNG NAeKTpOVIKOU Taxudpopeiou kateBalel OAa ta Stabéoiua LnvopaTo NAEKTPOVL-
KoU taxudpopeiou amo to Stakoplotr, Ta Staypddel and To SLOUKOULOTH KoL 0T CUVEXELL
QTOCUVOEETAL, EVW UTIAPXEL Kal n Suvatdtnta dlatpnong avtlypddou Twv UNVUUATwY 6To
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SlokopLoT péow pUBULONG TOU TIPOYPAKMATOG-TIEAATNG. To POP3 KaVOVLKA XPNOLUOTIOLEL TN
TCP BUpa 110 rj Tn BUpa 995 yLa kpuTttoypadnUeVn mikowwvia (SSL).

IMAP. IMAP onpaivel mpwtdkoAAo mpdoBaong pnvupdtwy Atadiktiou. To mpwtokoAAo IMAP
€XEL TTOANG TTAPOHOLA XOPAKTNPLOTIKA pe To POP3. Elval Kol auto €va PWTOKOANO TIOU €vVag
TeAATNG NAEKTPOVLKOU ToXUSPOUEIOU UTTOPEL VO XPNOLOTIOLOEL Yla Vo KateBAaoel aAAnAo-
ypadia and éva Slakoplotr) NAeKTpovIKoU Taxudpopeiou. Qotoco, To IMAP mepthapBdavel
TIOAAEG TieplooOTepeg Suvatotnteg amd to POP3. To mpwtokoAAo IMAP €xel oxedlaotel yla
VaL ETITPETIEL OTOUC XPNOTEG va Slatnpoulv ta emails Toug oto Stakoploth. To IMAP amattel
TIEPLOOOTEPO XWPO OTO SloKo OTOV Kevtplkd umoloylotr (Mail server) kol TeplocOTEPOUG
niopoug CPU armd to POP3, kabBwg 6l Tta pnvopata NAsKTpovikoU toxudpopeiou amobnkel-
ovtal oto Stakouloth. To IMAP cuvrBw¢ xpnotuorotel tn TCP BUpa 143 A tn BUpa 993 ya
kpurntoypadnuévn emkowvwvia (SSL).

Napadelypa

Ag untoBgooupe OTL Xpnoluomoleite Eva Stakoptotr email (Mail server) yia va oteilete
€va pnvupa otn dtevBuvon john@microsoft.com.

lpadete To pAVUH oTo Ttpoypappa Meldtng (m.x. Outlook) kot kdvete KAk oTo
Kouuri «ArootoAr». To Outlook mapadidel to pRvupa oto Mail server xpnotpomolwvtag
To MPWTOKoAAo SMTP. O Mail server mapadidel To PRvua 0To SLAKOMLOTH NAEKTPOVLKOU
tayudpopeiou Tng Microsoft (m.x. mail.microsoft.com) xpnoiponotwvtag maAL to SMTP.

O TMoPOAAMTNG TOU UNVUMATOG UE TO SIKO TOu Tpoypappa Mehdtn (mx. Mozilla
Thunderbird) kateBalel To pvupa ano to dtakoutotr mail.microsoft.com oto ¢popntd
UTTOAOYLOTH TOU XPNOLUOTIOLWVTAG TO TPpWTOKoAAo POP3 (rj IMAP).

‘Evag SLadopeTIKOG TUTIOG NAEKTPOVLKOU Taxudpopeiou eival to Web mail mou xpnotpo-
TOLEL TO TMPWTOKOAAO HTTP yia va oAokAnpwBel n emkowwvia kot Stapaletol
péoa amo puANOUETPNTES (Browsers). Omwg dalvetal Kot amo To OVOUA TOU, QUTO TO i~
60¢ nAektpovikoL Taxudpopeiou eival pia umnpeoia tou Maykoopiou lotol (World Wide
Web).

o va UmopETEL EVOG XPRoTNG va SLaBACEL TA NVULLATA Tou, Ba pEmeL va iotomotn Ol
oo Tov €EUTNPETNTH €loEPXOMEVNG aAAnAoypadiag OTL Elval 0 XProTNG TTOU TOU QVTL-
oTolxel n nAektpovikr dtevBuvon mou npoomabel va mpoomeAdost. H motonoinon autn
vivetat pe to ouvduaopd «Ovopa Xprotn» (User ID f Login User) kat «Kwdikog MpdoBa-
ong» (Password).
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Ewkova 6.2.1.a: To meptBariov Asttoupyiag tng e-mail edbappoyng Thunderbird
(Mnyn: http://za.fileprogram.net/cdn/images/53-image-3-Thunderbird.gif)

Web mail. Evag Stadopetikog tumog nhektpovikoU Taxudpopeiou eival to Web mail, ou
Xpnotpomnotel to mpwtokoAAo HTTP yia va ohokAnpwBet n emikowvwvia kat Stafaletal péoa
and dulhopetpntég (Browsers). Onwg daivetal kat and to OVopd Tou, auto To €(60¢ nAe-
KTpoVLKoU Taudpopeiou eival pia untnpecia tou MNaykooutov lotou (World Wide Web).

M va UMopETEL EVaG XpNoTnG va SLaBAaceL Ta LNVUUOTA Tou, Ba TpEMEL va Tilotomotn Bl ano
Tov g€UTINPETNTH €loEPXOLEVNC aAAnAoypadilag OTL elval 0 XpAOTNG TOU TOU AVTLOTOLXEL N
nAekTpoVIKr SlebBuvan, tnv omola mpoomnabel va npoomneAdcel. H miotonoinon autn yive-
Tal pe To cuvduaopo «Ovoua Xprotn» (User ID 1 Login User) katl «Kwdikog MpocBoaong»
(Password).
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6.2.2 Yninpeoia petadopdg apxeiwv (FTP, TFTP)

Kat ta 600 sival mpwtokoAla edpappoywv rou Statibevtal yia th petadopd apxeiwv petalld
800 cuotnudtwy ou cuvdéovtal og €va turkd TCP/IP Siktuo.

FTP (File Transfer Protocol) onuaivetl mpwtokoAlo petadopdg apxelwyv. Xpnolomnoleital yla
v anootoA/AYPn apxeiwv amod tov anopakpuouévo umoloylotr (e€umnpetntn). To FTP
Snuoupyel 800 cuVEEDELG HETALL TOU CUOTNAUOTOC TIEAATN KOL TOU Server GUOTHUOTOC, (ia
yla mAnpodopieg eAéyxou Kat n GAAN yla ta Sedopéva Tou TIPOKELTAL va petadepBouv. H
ouvdeon yla Anpodopieg eAéyxou UeTADEPEL EVTOAEG KAl SEXETAL ATAVTNOELS Otd To Sla-
KOHLOTH. ApXLKA TIPETEL VAL YivEL TauToToinon xpnotn (Authentication) péow tng emkUPWONg
pe dvopa xpnotn (username) kal Tov KwWOKO mpooBacng (password). MOALG yivel auto, Ta
apxelo prmopolv va petadepBolv petafl Twv dVo cuotnuatwy. To FTP xewpiletal toco Ta
Suadika 600 Kol Ta apxeia popdng KELLEVOU.

Otav évag neldtng FTP {nta va ouvdebel pe to Stakopotn FTP, pwa ouvdeon TCP 16pletat
otn BUpa 21 tou Stakopotr FTP. MEeTd tov EAeyX0 TAUTOTNTAG TTOU YIVETaL, Lo GAAN cUvdeon
TCP eivat umtd cuotacon yla Thv payuatikn petaBifacn dedopévwy otn BUpa 20 Tou Slako-
piotn FTP.

Ixnua 6.2.2.a: To povtého Aettoupyiog Tou mpwtokoAAou FTP
(Mpooapuoyn and mnyn: http://www.tutorialspoint.com/internet_technologies/images/internet-ftp_
model.jpg)

H petadopd dedopévwv péow FTP pmopel va yivel pe t xprion evtoAwv amd 1o xprnotn. Ot
€VTOAEG get (mape), put (BaAe) eival oAU Snuodleic evtolég FTP yia Afin Kat arootoln
Sdedopévwv oe e€umtnpetnth. Mpokelpévou va amodeuxBei n xprion Twv eVIOAWY, UTIAPXOUV
edappoyég FTP og ypadiko neptBaliov (GUI based) mou €xouv avarmtuyxBel, 6mwg Ta oAU
dnuodAr FTP PRO kat FileZilla.
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Ewova 6.2.2.a: To meptBdAlov Aettoupyiag tng ftp epappoyng FileZilla
(Mnyn: https://filezilla-project.org/images/screenshots/fz3 linux_main.png)

TFTP (Trivial File Transfer Protocol) onpaivel anAd mpwtokoAAo petadopds apxeiwv. Eivat
To Ao amo to FTP, kavel T petadopd apxelwv petafl Tou TEAATN KAl TOU SLAKOWLOTH,
OAAQ Sev MapEXEL EAEYXO TAUTOTNTOC XPrOTN KoL AAAEC XPrOLUEG AELTOUPYLEC TTOU UTIOOTNPIL-
Tovtatamno to FTP. To TFTP xpnotpomnolel mpwtokoAAo UDP, evw to FTP xpnotpomnolel to mpwto-
KoAAo TCP. Ztov MNivaka 6.2.2.a tapouactalovrat ot Stadopég Twv MPWToKOAAwY FTP kot TFTP.

FTP (File Transfer Protocol)

TFTP (Trivial File Transfer Protocol)

Xpnotporolel to TCP w¢ mpwTOKoAAo
EMUMESOU HETAPOPAG

Xpnotpormnotetl to UDP w¢ mpwtokoAAo
emunédou petadopdg

Xpnoluomolel LoYUPEG EVIOAEC EAEYXOU

Xpnotuomnolel armA€g eVTOAEG EAEYXOU

Stélvel Ta Sedopéva amo pia Eexwplotn
ouvdeon TCP péow TwV EVTOAWV EAEyXOU

Aev xpnowuomnoletl ouvdEoelg ylati to UDP
elval mpwtdkoAho xwpic clvdeon

Amoutel meploodTEPN VAN KoL
TUPOYPAUUOTLOTIKN LoXU

Amautel Alyotepn Uvnn Ko
T(POYPAUUOTLOTIKN LoXU

Mivakag 6.2.2.a: Atadopeg FTP kal TFTP
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6.2.3 Yninpeoia naykocpiov totol WWW

H mo yvwoth kat o Stadedopévn umnpeoia tou Atadiktuou eival o Maykooplog 1otdg
(World, Wide Web, WWW). Kat’ apxag, eneldry moAoi cuyxéouv to Aladiktuo pe tov MNa-
VKOO0 10T0, ag Eekabapiooupe OtL o NMATKOZIMIOZ IZTOZ (World Wide Web) 6gv sivat
CUVWVUHO UE To Atadiktuo (Internet). MoAAEG PopEG OTIC OUINTNOELG HAG, OTAV AEUE TO
€val eVWOOUE KoLl To AAAO, OAAQ OTNV TIPOYHATIKOTNTA aUTo ival AaBog. To Aladiktuo Kal
o MNaykoouLog LoTog (ev cuvtopia Web) eivat 800 Eexwplotd aAAd oxeTI{OMEVA TIPAYUOTA.
Otav Aépe Web, evvooUpe Tov TpOMo Tou €XoUpe pooPacn otnv mAnpodopia LEcw Tou
AwadiktUou. Elval éva poviélo Slapolpaldpevng mAnpodopiag mou xtiletal mavw amno To
Awadiktuo.

To XOPOKTNPLOTIKO YVWPLoUa Tou MNMaykoouLlou 1otol gival n pn YPOULLKE 0pyavwaon Kal ava-
ntnon NAnpodoplwv. AvadEpoupe we MOpASELYUA KN YPAUUIKAG avalATnong TV epintw-
on mou Béloupe va avalntooupe pia AéEn oe éva Ae€iko. Aev Eeklvape amo to A yla va
draocoupe otn A€ mou BEAOUE, AANG TIAE OTO CUYKEKPLUEVO VPO KOLL AKOAOUBOULE TLG
Aé€eLg, €wg OTou PTAoOUE OTO EMBUUNTO AMOTEAECUA.

Ynepkeipevo (Hypertext) ovoudaloupe €va keipevo oto omolo n mAnpodopia elvat opya-
VWUEVN UE UN YPAUULKN popdn, SnAadn n avalitnon tng mAnpodopiag 6e yivetal Le Ka-
TIOLOL CUYKEKPLUEVN OElpd, aAAd Ttuxaia pe Bacn toug cuvdeapoug (links) mou umapyouv
OTO CWLOL TOU KELUEVOU.

Yneppéoa (Hypermedia) sival pia cuhAoyn moAupecikwy MANPodopLwV (KEIUEVO, ELKO-
va, Nxo, video, animation) n omola eival opyavwpEéVN UE 1N YPALULKO TPOTIO.

O lotdg xpnowuomolel To mpwtokoAAo HTTP (HyperText Transfer Protocol — mpwtdkoAAo
pnetadopdg YiepKeHEVoU), yia va petadépel Sedopéva.

Ixnua 6.2.3.a: 20véeon HTTP
(Mnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)
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Onwc avadEpObnke Lo TPV oL UTtNPEoieg Tou Aladiktuou lval Baclopéveg oTo HoVTENO Me-
Adtn-E€umnpetnth. EToL KAl oTnV Mepimtwon Tou lotol (tng o Stadedopévng umnpeociog
Tou Aladiktuou) akoAouBeital auto to povtélo. To polo tou EEumnpetntr avaiaupavouv
Tipoypappata yvwotd wg Web Servers (r.x. Apache) mou €xouv w¢ okomod TNV opyavwaon
Kal Stoxeiplon twv mAnpodoplwv péow lotooeAidwv (Web Pages). Ot lotooeAideg eival pia
edappoyn Yrnepuéoou, SnAadn UmopolV va TIEPLEXOUV KELEVO, ELKOVEC, video K.AT. Ma va
T(POOTIEAACOUE [ia LotooeAida Ba mpémel va E€poupe Tn «StevBuveon» tng (URL — Uniform
Resource Locator) mou eivat tng popodnc: http://www.ntua.gr/info/studies.html.

Avalvovtog tn SteBuvon pag LotooeAidog SLakpivoue:
1) http: Avadépetal 0To MPWTOKOAAO TNG UTINPECLOG TTOU AVrKEL N LoTooeA(Sa.

2) www: AnAwVveL OTL TtpOKeLTaL yLa oeAida tou lotou. MoAAEG PpopEg Hmopel kal va ma-
paAelmeTal.

3) ntua.gr: Eivat n 8tevBuvon tou Web Server. OuclooTIKG QUTO TO KOUUATL TNG SLev-
Buvong avadépetal oe évav DNS Server kal to évopa (ntua.gr) petadpaletal os IP
SlevBuvon, Onwg e€nyNoaE TAPATIAVW.

4) [info/: Avadépetal oe pakelo (directory) tou Web Server.
5) studies.html: Elval n wotooeAida ou BEAoupe va MPOoTIEAGCOUIE.

Ol otooeAideg €xouv onuela ouvdeonc (hyperlinks) Ta omola pmopet va elval Keipevo, lkova
K.ATL. Kal prtopel va maparmnépnel o AAAo onpeio tne dlag otooehidag, o GAAN otooeAida
otov (610 Web Server fj akopa kat og LotooeAideg rou Bplokovtal omoudnrnote oto Aladiktuo.
To unkog pag lotooeAidag dev eival amapaitnto va £xeL pRkog 6co pa oeAida 06ovng 1 pia
EKTUTIWUEVN oeAda, aANA Urtopel va KataAauBAavel oAU TEPLOCATEPO UAKOC 1 Kol TTAATOG.
‘Eva oUvoAo mAnpodoplwy (.Y mapouciacn pia Talpelag) opyavwueévn Le €va cUVOAO LOTo-
oeAibwv ovopaletal tonoBeoia (site).

Ol Dulopetpntég (Browsers) sival to poypoppa MeAATng mou xpnotomnoLel o 1oTog yia
va anevBbuvel «epwtnuata» otov EEumnpetntr (Web Server). Ymapyxouv moAAd mpo-
ypappata QUAAOPETPNTWY yLa To (610 1 SLoPOPETIKA AELTOUPYLKA cuaThpoTa. Avade-
POUE HEPLKA oo autd: Internet Explorer, Firefox, Chrome, Opera K.ATt.

OL Baokég Aettoupyieg O TG CUVOVTAUE 0 OAa Ta Ttpoypappata QUAAOUETPNTWY givat va:

® QmoOoTEAAEL aLtpata otoug EEUMNPEeTNTEG TOU |0TOU XPNOLLOTIOLWVTAG TO TIPWTOKOAAO
HTTP

o oxedlalel tnv otooeAiba cUpdwva pe Tig mAnpodopieg mou tou €otelhe o EEumnpetn-
g

e tovilel Ta onpela ouvdeong, £€toL wote va eival eudlakplta kKot va elval eLKoAo va
EVTOTILOTOUV OTNV LoTooeAlda

o Slvetal n Suvatotnta anobAKeuong Twv SleuBUVOEWVY TWV LOTOCEAIS WV 0€ KATAAOYOUG

® KPUTAEL LOTOPLKO UE TIC SleuBUVOELG TWV LoTOCEAIS WV Tou €xoupe emiokedBOel

Me toug QuAAopETPNTEG €xou e T Suvatotnta va StaBdaloupie TIg LoTtooeAiSeg Tou Aladt-
KTUOU, OL OTIOLEG, OTWC avadEPAE KL TILO TIPLY, elval oeAldeg Yrieppeowy, SnAadn pmopet
vl TIEPLEXOUV Kelpevo, dwTtoypadieg, animations k.Am. MNa va Stafdcoupe pia totooehida,
Ba mpénel va Eépoupue oe molov Web Server eivat amoBnkeupévn, SnAadr va Eépoupe tn
«8levBuvon» tou Web Server kot to évopa tng oeAibag mou Béloupe va StaBdcoupe. Ta
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nipaypata BERata eival mo amAd Kal 6 xpeldletal va BUUOUOOTE TO OVOUATO OAWV TWV
oeAibwv mou Béloupe va SlaBacoupe aAAd povo tn «dlevBuvon» tou Web Server. Auto
yivetay, ylati umtdpyel puBuLon otoug Web Servers yla tnv apxLkn oekida ou Ba epdaviletal
(ouvnBwc ovopadletal Home Page) autopata, 0Tav KATOLOG POOTIEAGTIEL TOV CUYKEKPLUEVO
Server. ITn ouvéxela Kal péoa amnod toug cuvdéopoug (hyperlinks) mou undpyouv og autn T
oelida, prmopolpe va avalntiooupe Tig mAnpodopieg mou BEAoUUE, xwplc va xpeldletal
va EEpoupe TO OVOpA TNG OUYKEKPLUEVNG lotooeAibag. Etol, Otav mAnKTpoAoyoUus
www.parliament.gr tn StebBuvon tou EAAnvikoU KowvoPoulilou, otnv oucia StaBdcoupe pia
LotooeAiba mou €xel oplotel we Kupla lotooeAida.

Elnape mapandavw nwg ot Qullopetpntég oxedlalouv tnv lotooeAida cUpdwva LE Ta oTOL-
xela mou toug otélvel o Web Server. Ta otolyela autd eival oeAibeg kelpuévou tng NMwooag
Inuavong Yrepkelpévou (Hypertext Markup Language, HTML) kat cOpdwva pe ta oTolkeia
autng tng oeAidag o Qullopetpntng oxedlalel autd mou PAEMOUNE otnv 086V Tou UTIOAO-
YLOTH Hag.

Ixnua 6.2.3.B. Anokplon E€untnpetntn o aitnua OQuAlopetpntni
(Mpooapuoyn and mnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)

6.2.4 Ynnpeoia anopakpuopévng dtaxeipiong (TELNET)

Tu gival to Telnet. Eivat mpwtokoAAo yla pooBach o€ AMOUOKPUOUEVOUC UTIOAOYLOTEG. To
Telnet eivat pa uTtnpeoia Tou ALASIKTUOU TIOU LOG ETITPETEL VA CUVOEOLLOOTE HE €VAV ATIO-
HMOKPUOUEVO UTIOAOYLOTH HUOVO HECW YPOUUNG EVIOAWY (Kot OXL Héow Olemadn xprotn os
vpadkd meptBarlov — GUI) kat va Souleboupe aAANAETILOPAOTIKA OTOV UTIOAOYLOTH QUTO
XPNOLLOTIOLWVTAC T TIPOYPAMUOTA TOU, OAV VO EIOCTE Apeca ouvdedepévol pall tou. Me
AAAQ AOyLa, TO SIKO HaC TEPUATIKO - TPOOWTILKOG UTtoAoyLoTr G, workstation, Teppatikd evog
UNIX ocuotuatog, K.AT. - LETATPETETOL OE TEPHUATIKO TOU OTMOMOKPUOUEVOU UTIOAOYLOTH, O
OTIOLOG QVTOUMOKPLVETAL OTLG EVTOAEG UOG,.

To Telnet Baoiletal otnv apxttektovikn client/server: yla va xpnolomnotjcoups to Telnet,
€KTEAOVULE OTOV UTIOAOYLOTH HaG Eva Tipoypappa tehdtn yia Telnet (Telnet client), evw otov
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OTTOLLOKPUCHEVO UTIOAOYLOTH €KTEAE(TOL €va TIPOYPAMUO TIOU OVOMALETOL €EUTINPETNTAG
Telnet (Telnet server). O Telnet server gival £vog TAUTOXPOVOG EEUTNPETNTAC IOV UTOpEl va
oVTATTOKPLOEL 08 TIOAAEG AT OELG CUYXPOVWG, SNULOUPYWVTAS Lia VEQ Slepyacia yia KABe véa
aitnon.

Noyou xpriong tou telnet. Méow tou Telnet, unmopoUpe va GUVSEOUAOTE LIE UTTOAOYLOTEG TOU
Aladiktiou oe 0AOKANPO TOV KOGUO KOl VA EKUETAAANEUOUOOTE TIG UTINPECLEC TIOU TTPOOodE-
pouv. M.X. UMOPOULE VA XPNOLUOTIOLOUE OTOUOKPUOUEVEG BAoelg Sedopévwy Kal AANEG
TINYEC TANpodopnong, va avalntol e mAnpodopieg o BLBALoypadkoUg katahdyoug Stado-
pwv BLBALOONKWY, K.ATT.

O apBudg Twv unmohoylotwy tou Aladiktuou Tou mpoodEpouy TNy unnpeoia Telnet sival
TIOAU peydlog Kat ol Anpodopieg mou diatiBevtal kaAUTTouv OAoUG TOUG TOMELS. ApKeTol
artd TOUG UTIOAOYLOTEG auToUG mapéxouv on-line cuothuata Bondelog pe pevol TTOU KAVOUV
TN XPNon Toug o UKOAN. Katd tn cuvdeon Hag LE Evav QIOUAKPUCUEVO UTIOAOYLOTH, HOG
{nteital évopa xpnotn (login name) kot cuvBnuatiko (password). Emopévwe, Ba mpénel va
gxoupe (dnAhadn Sikaiwpa tpooBacng) otov UTTOAOYLOTH aUTO. MepLkEC GOPEG, VLo UTINPEDIEC
miou SlatiBevtal Snuoota, pag UToSeLKVUETOL atd TOV ATOUAKPUCUEVO UTIOAOYLOTH KATTOLO
€166 ovoua login (T.x. guest), WOTE va UMOPECOUE VA cUVOEBOUE, aKOUN KL av Sev Sla-
B£Toupe AoyapLacuo.

AvtiBeta, pe to FTP (T0 omolo MpayHaTOMOoLEL plat oUVOEDN UE LOVASLKO OKOTIO TN HETAdO-
pa apxelwv), oL ouvdéoelg péow Telnet eival yevikég. H aflomoinon plag ovvdeong Telnet
€€apTATAL TIEPLOCOTEPO QMO TO TL £XEL VO 0O TPOOPEPEL O QUMOUOKPUOUEVOC UTIOAOYL-
OTAG IMaPA artd TO XOPAKTNPLOTIKA YVwpiopata tou Telnet. Mmopeite va xpnoluonotoete 1o
Telnet yla va €pBete o€ emadr) pe AUTOVOUEG EDAPUOYEG 1 aKOUA Kol e epapUoyEC TTEAATN
- e€umnpetnT MoV Bpiokovtal o AAAOUC UTTOAOYLOTEG.

6.2.5 Yninpeoia tnAedpwviog péow Awadiktvou (VolP/SIP)

H 16€a TNG LETATPOTING TNG dWVNG 08 NAEKTPIKO onua elval TIOALA Kal amoTtéleoe Tt Baon
yla T Aeltoupyla tn¢ emkowwviag pe pwvr oe peydAn andotacn (tnAédwvo, acUpUaTOg).

ATIO TN OTLYUN TIoU N pwvn HaG LETATPATNKE O NAEKTPLKO oNUa, ETPETE Vo avalntnBel éva
clotnua petadopdg autou. N auto To Adyo KataokeudoTtnkay Ta tTnAedwvika diktua g 6o
TOV KOGUO. EKTOC amd autd, OMWE, £X0UV KATAOKEUAOTEL Kal SikTtua emLKoVwviag UTTOAOYL-
OTWV yLO TNV PeTadopd dedopévwy.

3TNV ouoia auTod amoteAel omATAAN. Oa UMOPOUCE VO UTIAPXEL Eva cUoTN A petadopdg de-
Sopévwv TOo omolo Boa petédeps mMEpa amo Ta Se6oUEVA TWV UTIOAOYLOTWVY Kal Ta
«dedopévar e Pndlomonpévng pwvng. AkpLBws autd apxlos edw Kal HEPLKA XpoOvLa va
ylvetal. Apxikd n mpoomndBela otialdtav otny enkowwvia pe dwvr avapusoa oe dU0 UTO-
AOYLOTEG pe T Xprion €W8ikou Aoylopikou. Me tnv mdpodo tou Xpovou, Ta cuoTthpata BeA-
TIwBNnKav Kat avantuxdnkav S1adopeg TEXVIKES, alyoplOpoL cupmieong kal Stebvi mpotuma.

H texvoloyia tng tTNAedwWVIKAG eMmkovwviag PEow SIKTUwWY deSOUEVWY, TIOU XPNOLUOTOLEL-
TaL 6Ao Kot To oAU, ovopaletal VolP (Voice over Internet Protocol). & auto to onpeio Ba
T(PEMEL VAL TIPOCEEOUE va NV TtV prepdéPoupe pe to Aladiktuo. To mpwtokoAo IP xpnot-
LLOTIOLELTAL OTA TEPLOOOTEPA SIKTUA UTIOAOYLOTWV Kal XL Lovo oto Aladiktuo. H texvoloyia
VolP unopel va epappootel omoudAmote UTAP)EL ETUKOWWVIN LECW EVOG TETOLOU SIKTUOU.
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AUo gival ta Baotkd mpdTumna, yLa Ta onoia yivetat AOyog auTtdv Tov Kalpo:

e 10 1996 mapouaidotnke To mpotumo H.323 ¢ ITU kat
e 10 1999 10 Session Initiation Protocol (SIP) tng IETF (Internet Engineering Task Force).

AuTa ta PoTUTIaL 0ldpopoUV KUpLwg oTov TpoTo Slaxeiplong tng kKAnong (tig Stadikaoieg ouv-
Seonc/amoolvdeong k.AT.). Tov Teheutaio kalpd xpnotpomnoleitat OAo Kot 1o oAU to SIP.

Tu eiva to VoIP. To VolP (Voice over Internet Protocol) sival évag yevikog 0pog yla La oL-
KOYEVELQ TEXVOAOYLWV TIOU ETLTPETEL TN METASOON GWVNE TTAVW OTo TO TPWTOKOAAO TOU
Awadiktuou (Internet Protocol). Etol pe t xpnon IP tTnAepwvikwv CUCKEVWV N ELSLKWV HE-
tatpomnéwy, Sivetal n duvatdtnta mpaypatonoinong TNAEGWVIKWY KANCEWV TTAVW Ao Thv
umapxouoa Siktuakr urtodopn Kot OxL To dnNUoclo thAedwvikd Siktuo. Ta Bacikd otadla
yla T petadoon ¢wvng mavw arnd To MPWTOKOAAO Tou AladIKkTUoUu elval n HETOTPOTTH TOU
avaAoytkoU onuatog dwvng o Ynodlakn popdn, N CUUIESH KAl LETATPOTTH TOU OTO TPWTO-
KOAAO Tou AlaSIKTUOU Kol TEAOG N LETAS00N TOU O popdr MAKETWY MAVW Ao o Aladiktuo.
H 0An Sladikacio 6To amopaKpUopEVO dkpo avtlotpédetat. Ot Stadkaaoieg kat ota SUo on-
LEla yivovTal O TPAYUATIKO XPOVO.

Mo va Aettoupynoet to VolP xpelaldpaote ouvdeon pe to Aladiktuo. Evw Asttoupyel kat pe
dial-up, tdavika mpotipo e PoVIUEeG ouvEEDELS (.. ADSL) yia va eivat mavta evepyo (always-
on) to TNA£dwVo pag Kol vo. UIopoUpE va Sexopaote KAROELG avd maoa otyur. To VolP
Aettoupyel pe omotadnnote ovvdeon oto Aladiktuo (ADSL, WiFi, GPRS, 3G, K.Amt.) apkei va
entpénetal n Stakivnon twv VolP «makétwvy oto ekdotote Siktuo. To VolP cav texvoloyia
UTIAPXEL ATIO TLG APXEC TLG dekaeTiag Tou ‘90, aAAd apxloe va yivetal Wolaitepa Stadedope-
VO OTLG apXEC Tou 2000. INUePA EKOTOUUUPLO AVOPpWTIOL 0 OAO TOV KOO0 XPNOLUOTIOLOUV
texvoloyieg VoIP yla tnv emikowvwvia toug, site to EEpouv (Skype) eite dev To E€pouv (eval-
Aaktikol tapoyot). To VolIP Aettoupyel, eite HOVo yla e€epXOUEVEG KANOELG ELTE KAL YL ELOEP-
XOUEVEG LE Xprion Kavovikol tThAsdwvikou aplBuou.
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Ixnua 6.2.5.0: Aiktuo VolP
(Mnyn: http://www.mycomputerwiz.net/wp-content/uploads/2014/01/voip-diagram.gif)

Ta mAeovektipata aAAd kat ta tpofAfuata tou VolP. Katd tnv Yndlomoinon tg dwvng
UopoUuV va epaprooTolV ahyopLlOpoL cupmieong kot kKwdkomnoinong. Eva cuotnua to onoio
ouvbualel auTEG TIg Aettoupyieg ovopdletal codec (Coder/Decoder). Xpnotpomnowwvtog éva
codec pe uPnAn cupmieon UMOPOUUE va LETADEPOUE Mo TV (Sla YpOoUUr EMKOWwviog
TEPLOOOTEPEG o Ui KANOELG.

H texvoloyia tou VolIP emnpedletat amod moAAEG TAPARETPOUG. Ta akeTa deSopevwy IP, ou
tafldevouv amod Evav UTtoAoyLoTr HEow SLadopwv SIKTUWV OTOV TTPOOPLOUO TOUG, UTOPEL Va
dtacouv kaBuotepnUEVa, e SLOPOPETLKN CELPA 1 OKOUA Kal va xavovtat. Me Tig e€eli€elg
oTnV Texvohoyia Twv SIKTuwv N molotnta tnAedpwviag VolP pmopel onpepa va ¢pTtdceL Thv
avtiotolyn Twv ypappwv ISDN.

INUAVTIKO pOAO OTnV TolotnTa nail{ouv o AOyog TN cupmieong mou epapudlel To codec Ka-
Bw¢ kaL N ToxVTNTA KaL N SLaBEatun xwpnTkotnta oto diktuo petadopdg Sedopévwy.

Mo tnv KaAn Asttoupyia tng IP tnhedwviag untdpyouv kamoleg mpoiinobéoels. Otav n vAomoi-
non agopd €va SIKTUO UTOAOYLOTWVY TIANPWE EAEYXOLEVO, TL.X. TO E0WTEPLKO SIKTUO Hiag
emxelpnong, Tote eivat eUkoAo va evtomoBouv kat va BeAtiwBolv Tuxov poBAnpata. Otav
oUW To IP tNAédwVO pag eivatl ouvdedepévo péow Aladiktiou oe évav mapo)o IP tnAedpwvi-
0, TOTE £pXOVTOL VO TIPOCTEBOUV TUXOV «OVWHOALES» TwV evLlapeowv Ppopeéwv. H kaAUTepn
KOl OLKOVOULKOTEPN oLVEEON TPpoodEPETAL — BeWPNTIKA — HEow ypappwv ADSL. Av Kot apket
n taxvtnta petadopdg Sedopévwy péow ypappwv ISDN yla tn Aettoupyia tou IP tnAedwvou
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pog (ue oupmieon), n ypapun ADSL mapéxel xapnAotepn xpéwon, adou Sev UTIAPYEL XPOVO-
XPEWGON KAL UWTOPOUE VA El0TE cuvEXeLla ouvdedepévol.

Mevika, otav pAdpe yla ouvdeon oe IP mapoxo péow Atadiktuou, Ba mpenel va EEpoupe OTL
umapxouv ool «aduvapol Kpikow»:

® To TMOKETO EEKWVAEL ATIO TO OTITL oG LECW TOU XAAKLVOU KoAwbSiou yla va ¢pTaceL 0TO
TIANGCLECTEPO KEVTPO TOU TTAPOXOU.

® AmO TO KEVTPO ToU Ttapdxou Ba npemnel ta dedopéva va pTtaoouy os €va amo ta KEvpa
ouvbeong twv ISP (mdpoyot untnpeotwv Atadiktuou).

e Amo tov ISP ta dedopéva petadépovtal LEow Tou Stkol Tou SIKTUOU oAAd Kat AAAWV
SIKTUWV OTOV MPOOPLOUO TOuG, oTov KOUBo tou IP tnAedwvikou mapdyou. Méxpl va
dtaoouv ekel, evdexolEVWE €Xouv LeYAAo TAElSL, aKOUO KAl UTIEPATAQVTLKO.

Y& OAa autd T otddla utdpxouv Kabuotepnoslg Kat Stddopa GAAA TpoBArUATO TTIOU UTTO-
POUV VO «XTUTTHOOUV» T TTAKETA TNG IP tnAedwviag pag. Agv eivat LOVo o Xpovog LETAPOopAg
TIAKETWV (Ta paytka 200 ms, Ta onola cuxva avadépovtal) ald kot aAAa tpoBARuata.

MAcovektpata. To peyoAUtepo mAeovékTnpa tou VoIP glval To pelwpévo KOoTog. OL uTn-
peoieg VoIP eival oAU ¢Onvotepeg amod TIG MOPASOOLAKEG ETYELEG UTINPECLEG KAL, OF
OPLOWEVEC TIEPUTTWOELG, KO Kal Swpedv. AN peyalo mAeoveékTnpa tou VolP givat n ¢o-
pPNTOTNTA TOoU — KABWC XPNOLUOTIOLEL TO TtAYKOOULO SIKTUO Tou ALadIKTUOU, OL XProTEG eV
SdeopevovTal e KATIOl CUYKEKPLUEVN ToTtoBeaia, yia Sladopeg untnpecieg. Apkel va €xete
umtoAoyloTr, €upulwVIK oUVOEON Kal, O OPLOUEVEG TIEPUTTWOELS, €VAV TPOCOPUOYEN
tNAedwvou, yLo vo UTIOPELTE VO KAVETE KA OELG XPNOLLOTIOLWVTAG TO Aoyaplo.opd cog VolP.

Mewovektipata. Ot ypapuég VolP eivat evaioBnteg otoug loug TUTIOUG EMIBECEWY OTOUG
omoloug ektiBevtal n cuvdeon AlaSiktUou kal To e-mail oog kal ot l8ikol aodpaAetag mpo-
BAEToOUV OTL oL eMITIOEpEVOL Elval amacoXoANUEVOL TTPOETOLUALOVTAC ETIUEAWG VEEG ETIOECELG
Kal amnelhég otig untnpeoieg VolP. Mpw eyypadeite yla unnpeoia VolP, mpénel va yvwpilete
QUTA To TLBavVA TPWTA onpeia:

o AAAnAoypadia spam. H unnpecia VolP umokettatl oto 8ikd tng tumo avemBupntou
UAPKETIVYK, yVWOoToU w¢ «Spam over Internet Telephony» (Spam péow tnAedpwviag
Internet) rj SPIT.

o Alakomeg. EmBoeig AlaSiktiou, OmwGE oL Lot Kal Lot TUTtou worm (OKOUANKLOU) Urtopet
va Slatapdafouv tnv unnpeoia r akoun kot va B€couv tnv umnnpeocia VolP ektog Ast-
Toupylag.

o HAsktpovikd «apepa» (phishing) péow dwvng. Nwotd kat wg «vishing». Autd
oupBalvel otav £vag emitiBgpevog €ABeL o emadn XpNOLLOTOLWVTAC TN YPapun VolP
KaL eTXelpel va oag Eeyehdoel, Wote va anokaAUPete MOAUTIUO TTPOoWTTKA SeSopéva,
OMWG OTOLKElD TILOTWTIKAG KAPTAG 1) TPAmellkol Aoyaplocuou.

o AnwAsla SLWTIKOU amopprtou. To peyaAltepo HEPOG TNG KukAodopiag VolP Sev
glval kpumtoypadnpévo, KabBlotwvtag eUKOAO yla Toug el0BoAeic va mapakoAouBouv
TIG OUVOIALEG pHéow VoIP.

e Mapavoun npooBacn (Hacking). Ot hackers pmopoUv va amokticouv mpocBacn
otn ouvdeon VolIP kal va XpnoLUOTOLCoUV TN YPAUUN OaG VLo VO TIPOYLOTOTOLo UV
KANOELG. 2€ OPLOUEVEG TIEPUTTWOELG, UMOPEL AKOUN KoL v TIOUAROOUV T OTOLXELX TNG
olVdeong cag otn pavpn ayopd. MoAg Bpebolv evtog Tou olklakou SiktUou oag, ot
hackers pmopouUv va Pafouv yla evaiobnta otolyeia mou evdéxetal va €xouv amodn-
KEUTEL OTOV UTIOAOYLOTH 0O,
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e E§dptnon amd to Atadiktuo Kot To NAEKTPKO Siktuo. OMoLadNOTE OTLyur O Ttdpo-
XOG TNG uTinpeoiog Aladiktuo f To nAektpikd Siktuo Tebel ekTtOG Asttoupyiag, To 8Lo
Ba ocupBel kat otnv untnpeaoia VolP. H aduvapia mpaypoatonoinong e€epxouevwy KA oe-
WV 0o TO OLKLAKO TNAEDWVO COG O€ TEPUTTWON EKTOKTNG AVAYKNG armoteAel kivouvo,
omnote BeBalwbdeite OTL €xeTe MAVTA POPTIOUEVO £va KWVNTO ThAEDPWVO WG ededplkn
OUOKEUN.

Metplalovtag Toug KlvUVouG. H emikolvwvia PEoW TNAEDWVLKWVY UTINPECLWY TOU ALadIKTU-
ou (VolIP) eival moAU OlKOVOULKA Kol TIAPEXEL TIOAAEG CUVAPTIAOTIKEG AELTOUpyLleC. ATAQ PBe-
BalwBeite 6tL TNV eykablotdte pe aodpaleta Aappavovtog Tig ENC mPpodUAALELC:

o Aoddlela tou efomAopou. Emhé€te e€omAilopd VolP mou XpnolUomolel ta Tpé-
xovta mpotuna aclppatng aodpaletag, onwe ta Wi-Fi Protected Access (WPA), WPA2
kot |IEEE 802.11i. Mn Bacileote oto mpwtokoAo aoddAelag Wired Equivalent Privacy
(WEP). Elval pa mahaotepn kat Ayotepn aodalng texvoloyia.

e Miotomoinon yvnolotntag Kat Kpurmroypadnon. Evepyomnolrote omolecdnmote Aet-
TOUPYLEG TILOTOTOLNGNG YVNOLOTNTOG KOl KPUTITOoypadnong mou eival dLabéoiueg oto
ovuotnua VolP cag. Me tov tpoémo autd dev Ba emutpéPete o un efovatlodotnuéva
atopa va eloéNBouv oto Siktuo oag kal Ba SlaopalioeTe TO IOLWTIKO AOPPNTO YLa TLG
KAnoelg ooc. Ot cuokeveg WPA, WPA2 kal IEEE 802.11i StaB£touv mponyUévn KpUTTo-
ypadnon kat texvoloyia motonoinong yvnoldtntog.

e Teixo¢ mpootaociag (firewall) VolIP. Xpnowuomnowjote firewall edikd oxedlaouévo
vl kukhodopia VolP. To firewall Ba evtomiosl acuviBiota mpotuma KAfoewyv Kat Ba
mapakoAouBel yia evdeifelg emiBeong.

e AUO ouvbEaoelG. Av elval eDLKTO, va EXETE EexwploTh oUVOEeo ALaSIKTUOU yLa TN YPO-
U VoIP oag, wote ot ol i oL emBéoelc mou ametholv to Siktuo deSopévwv oog va
KNV ennpedoouv to TNA£dwvo oag.

e EvnpeEpWHEVN MPooTACio amnd LoUG. XpNnOLUOMOLROTE EVNUEPWEVN TpooTacia amo
LoU¢ KoL texvohoyia mpootaciag and aAnloypadio spam oTLG CUCKEUEG GOC.

e Emiyvwon. Mmnopeite va eVEPYNOETE WG L0 CUUTIOYAC VPO GHLUVOC, TIPOCEXOVTOG
yla epiepyeg SpaotnpLoOTNTEC 0TN YPapp oag VoIP Kal amoktwvtag e€0IKEIWON LE TIC
TEXVLKEC TIOU XPNOLUOTIOLOUV Ol ETUTIOEEVOL.

To npwtokoAAo SIP

To MpwtdkoAho Evapéng Zuvodou (Session Initiation Protocol, SIP) eival éva mpwtokoAAo on-
patod6TNOoNG, TOAU ONUOVTLKO yLa T Blopnxavia thAemikowwviwy. Mapakdtw Ba eEnyrnoou-
LE yLaTi elval TO00 GNUAVTLKO.

A KAVOUE ULa eLoaywyn oto SIP, wote va to yvwpiooupe kaAUtepa. To SIP elval éva eAadpu,
ETIEKTAOLO, QLT LOTOG - ATIAVTNONG TPWTOKOAAO YLa TNV EKKLVNON ETUKOWVWVLOKWY CUVOEDE-
WV PeTafy Vo teppaTiKwy. To SIP lval gpmvevopévo amod to HTTP katl to SMTP, wotoco
elvat Slapopetikd. MmopoU e va cuykpivoupe Ta pnvopota tou SIP pe autd twv CB. To SIP
dnuoupynBnke amod to IETF to 1999 kat uAomotBnke to 2002.

Mova gival To MAEOVEKTALATA TOU. [EVLKA XpnOLUOTIOLE(TAL Ao SUO TEPUATIKA onpela yLa va
v Stampayudtevon piag kKAnong. Me tov 6po SLampaypATEVOT EVVOOULE TO PECO (KELUEVO,
dwvn KAL), TNV petadopd (cuvRBwg péoo tou RTP, Real Time Protocol) kal tnv kwdikormoi-
non (codec). Otav n Stampaypdteuon MeTUXEL, Ta SUO TEPUATIKA CNUEla XpNOLUOTIOLOUV TNV
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eTUAEYUEVN LEBOSO, yla val LIARoOUV TO £va oTo GAAo aveEdptnta tou SIP. Otav n kKAnon te-
Aewwoel, To SIP xpnolomnoleital yia va SnAWoEL TOV TEPUATIOUO TNG. To SIP Kol Ol EMEKTACELG
TOU TAPEXOUV KOl AELTOUPYIEG AUECWY UNVULATWY, gyypadng Kol Topouaiag.

‘Eva onpeilo teppatiopol otnv StaAekto Tou SIP Aéyetal user agent. AUTO pmopel va elval éva
softphone, évag instant messenger, éva IP tnAédwvo n Kat éva amAo thAédwvo. Kevtpomol-
NUEVEG UTINPECLEC, OTIWG aTtd TOUG proxies 1) Toug servers epappoywy, apEXovTal ano Tov
server user agent.

H Aettoupyia tou SIP akouyetal va ival oAU arAn, Kot eival. AAAA €autiog Tng amAdtnTog
elval onuavtiko yla to mpwtokoAAo va gival otabepd. H amAdtnta Tou SIP Mavtwe o€ Kopia
niepintwon dev meplopilel Tng duvatotnteg Tou, kabwg Bplokel edappoyn og Pl TAELASA
AELTOUPYLWV.

Ykedteite To HTTP yia mapdadetypo. O 0plopOG TOU TPWTOKOAAOU (val LIKPOOKOTILKOG. AN
OLTPOTIOL XPrCEWC TOU elval ameploplotol. ETol kat to SIP. EKAToVTASEC EMEKTACELG UTIAPYOUV
NoN Kot KAKAUTITOUV £va peydAo eUpog oo epapUoyEC. Ag SOUE TWPO TILO AVAAUTIKA To SIP
Kol ag avakaAUPoUu e ylatl eival TO00 GNUAVTLKO.

Eivow to SIP to00 onpavtiko; Kdmotot Aéve Ot «O,tL €kave to HTTP yia to Web, to SIP Ba to
KAVEL YLOL TLC TNAETUKOWVWVIECY.

To SIP éxeL kopudalo avtiktumo otn Blopnyavia TNAEMIKOWVWVLWY. OLTIOPOSOCLOKEG ETALPELES
texvoloylag €xouv amodaoioel va POTUTOTIOINGoUV TO SIP yla OAEC TG UEAAOVTIKEG TOUG
edappoyég. OLkataokeuaoTteC VolIP katinstant messaging edappoywv (1.x. MSN Messenger)
£€XOUV TPOTUTIOTOLNOEL £TtioNg To SIP.

Mota elval OpWG To TAEOVEKTA AT TOU SIP évavTl Twv AAAWY TTPWTOKOAAWY CNUATOSOTNONG
KOl TWV TEXVOAOYLWV ChUELO-TIPOC-ONUElo; MepLkd amod Ta MAEoveKTHATA avadEpovTal Ta-
POKATW:

e ItaBepotnta: To TPWTOKOAAO XPNOLUOTIOLEITOL KATOL XPOVIOL Twpo Kol elval
«Bpaxogy.

e Tayutnta: AUTO TO UIKPOCKOTIKO UTP pwtoKoANo gival eEQLPETIKA ATTOSOTIKO.

e EveAi§io: Autd 1O TMPwWTOKOAAO €eival Boolopévo O Kelpevo Kol elval €UKOAQ
ETIEKTAOLO.

e AoddAela: Avvotdtnteg kpurmrtoypadnong (SSL, S/MIME) kot miotomoinong eivat
Slobéotpeg.
Alddopeg emektaoelg Tou SIP mapéxouv kat AAAeg SuvatotnTteg achANELaC.

e Mpotumnonoinon: & oAOkAnpn tn Blopnyavio tnAemkowwviwy to SIP yivetal mAéov
TO TIPOTUTIO. AAAEG TEXVOAOYIEG, AKOLLOL KAL VO £XOUV KATTOLA. TIAEOVEKTHLOTAL EVAVTL TOU
SIP, Toug Aelmel n eupeia xpnon.

Ytnv evotnta M.5 tou MNapapTAatog UoPELTE emiong va LeAETAOETE TNV avatopia pag SIP
KAong.

6.2.6 AAAeG epapLLOYEC KO XPHOELG

Metadoon €lkovag Ko RXou pEow tou Atadiktuou (video chat). H petadoon apxeiwv video
pHéow Tou Aladiktuou apxikad mapouciale kamoleg SUCKOALEG, AOYW TwWV aUENUEVWY TOUG
QTOUTACEWV O XWPO armoBrnkevong Kol o ouvdéoelg uPnAwv TayuTATwY (Wote va eival
Sduvatn n kavomolnTiky poPoAn Twv apxeiwv). OL xprioteg SuoKOAgUOVTAV VO XELPLOTOUV
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apxela ypadkwv, nxou kat video péow tou Aladiktuou, AOyw Tou PEYAAOU TOUG HeyEBoug
Kall, EMOPEVWG, TOU PEYAAOU eUpoug {wvng, TTOU AImALToUVTAV KATA TV LETAdoor| Toug. Mpo-
KELWEVOU va yivel Suvarth n petadoon video péow tou Aladiktiou, avamtuxdnkav eL8LKEC Te-
XVIKEG OUUTILEONC KOl TIPWTOKOAAQ, TIOU LETAPEPOUV CUUTILECHEVO onpa. H cupmieon ivat
TEXVLKN, TIOU TipoodEPeL TN Suvatotnta HeTaPopAg orHaTog pe VP0G Lwvng LEYAAUTEPO Ao
0LlUTO, TTOU ETITPETEL TO KOWAAL. Emtituyydvel, SnAadn, tnv ehototomnoinon tng LetaStdouevng
mAnpodopiag, dtatnpwvtag, OPUWE, TNV TOLOTNTA TNG. Mol TIC TEXVIKEC CUMTEONG avartty-
xOnkav apyikad ta cuotipata MPEOL kat MPE0D2, evw yLa T LETAS00N EKOVAG KOL IXOU OTO
Awadiktuo avartuxBnke to pwtokoAo H.323.

H ouprieon twv apxeiwv og cuvSUACHO UE TNV EUPAVLON VEWV TEXVIKWY HUETAS0ONG, UE TIC
omoleg emttuyxavovtatl UPNAEG TaxUTNTEG Kot N SuvaTOTNTA HEYAAWY XWPWV aroBrnkeuong
0TOUG TEAIKOUG XPHOTEG CUVTEAECQV OTO Vo EEMEPACTOUV Ta OTtoLa poBAruaTa LETAdoon .
Alvetal, €t0L, 0TOUG XPNOTEG N SUVATOTNTA VA EMKOWWVYOUV O TIPAYHATIKO XPOVO KOl Vol
avTaAAGcooUV PETOEY TOUC apXeia ToAUpECWY. O XpAOoTNG UMOpPEL, oruePa, va LeTadEPEL O
TIPAYHOTIKO XPOVO €LKOVA OTtO KAUEPQ, TIOU €lval cUVEESEUEVN OTOV UTIOAOYLOTH TOU Kal val
OUMUETEXEL LLE AUTOV TO TPOTIO ATIO TO Ypadeio Tou o€ TnAediaokePn péow Tou Aladiktuou.

MNapadelypa epoppoyng opasLKNG eEMKOWWVIAG LEow Tou Aladiktuou amotelel n epappoyn
00V00, TIOU ETUTPETEL TNV ETUKOWWVIA LEXPL SWEEKA ATOUWY TAUTOXPOVAL.

Mo va paypatonotnBei n tnAedidokehn péow tou Aladiktuou amatteital UOAOYLOTHG, O
omolog eival epodlacpévog pe kapta nxov Suthng katevBuvong (full duplex), kapta video kat
Kauepa. Emiong, xpelalopaote pkpodwvo, nxeia, akouoTkd koL modem yia tn cUvEeon oto
Awadiktuo. Quoikad, dev mpenel va apaAeiPoupe To KATAAANAO AOYLOMLKO, TO OTIOLO TIPETEL
va eival SltaBéotpo (to 1dLo R cupPato) oe GAOUG TOUG XPHOTEC.

Zuvophia paypatikol Xpovou oto Aladiktuo pe thv popdn ketpévou (chat). Méow tou
ALaSIKTUOU UTTOPOUE VO CUTNTAUE e ToUG GIAOUG PaC, AVTOAAACCOVTAG UNVULOTO OE LOp-
dn KEWEVOU O€ TPAYUATIKO XpOvo. Ta LNVULOTO KL Ol QTTAVTAOELG, TTOU TIANKTPOAOYOULE
OTOV UTIOAOYLOTH Hag, epdavilovtal ThV (8La akpLBWE OTLYU OTLG 000VEG OAWY OCWV CUHE-
TEXOUV OTN oulATNON HAg.

Atvetat €tol n duvatdtnta va dnpoupyouvtal opAdes XpnoTwy, oL omolol culntolV yLa ou-
YKeKpLUEVa BEpata ldikou eviladpépovtog. Me auto to Tpomo opilovtal ePLOXES (xwpol)
oulntnoswy, OMou Unopel 0 kaBgvag va mapeL LEPOC avaAoya e Ta eviladépovta Tou. Ta
TIPOYPAUUATA, TIOU UTOOoTNPI{ouV TETOLEG EQOPUOYES, XPNOLUOTIOOUV T TIPWTOKOAAa TCP/
IP ko dev xpelaletal va avamntuxBel kAmolo e8IKd MPWTOKOAAO, OTWE OTNV MEPLTTWON TNG
HETAdOPAC ELKOVOC KOL (XOU. Mo VA CUUUETACXOUE O€ TETOLA 0UTNTNON, TIPETIEL VAL KAVOUIE
ta €€n¢ BApara:

® APXLKQ, VO EXOULLE EYKATAOTIOEL OTOV UTIOAOYLOTH HOG TO KATAAANAO AOYLOULKO.

o AdoU ouvbeBolue oto Aladiktuo, ekteAoUUE TO AOYylOULKO Kot Sivoupe tnv
StevBuvon tou xpnotn f Tou gfunnpetnth, ou GLAoEevel To XWPO culNTrOEWY, GTOV
omnolo BéAloupe va cuvbeBoUe.

® [epLUEVOUE, MEXPL VA LOG QTTOVINOEL, ETE O CUYKEKPLUEVOC XPNOTNG LE TOV OTolo
ouvOebnkape eite évag omoloodnmote XPHOTNG Ao AUTOUG TIOU CUUUETEXOUV OTO
XWpo Tou BEAoupe va cuvbeBol e,

® MOAIG 0 XpNotnNG 1 KATMOLO¢ amod TNV opdda Tmou KAAECQUE QTMOVTINOEL, £ipaocte
£TOLUOL VOL EEKLVIOOULE TNV ETILKOLVWVLA HaG. TNV 000vn Tou uTtoAoyLoTh pag apyilouvv
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Kal epdavilovral, o€ EvVa TUAUO, OUTA TTOU TTANKTPOAOYEL 0 XprioTNG |LE TOV OTOL0 CUV-
SeBnkape Kal, o €va AANO TUAMA, UTA TIOU MANKTPOAOYOULE EUELG.

Mpoypappata mou unooTnPI{ouV YPATTTH EMIKOLWVWVIO OE TIPAYUOTIKO XPpOVO elval TOAAQ, oo
Ta omola ta 1o xapaktnplotka sival ta: Talk, WinTalk, Chat, IRC (Internet Relay Chat), IRCII
For Windows. H Suvatdtnta autr mA£éov urtootnpiletal Kol amo TV UTNPecia Tou TOYKOOUL-
ou otou (WWW).

HAektpoviko Epmoplo

Me Tov 6po NAEKTPOVIKO EUMOPLO EVVOOULE KABE €ld0¢ eumopikng SpaotnpLoTNTAS ToU
T(POYLOTOTIOLELTAL UE TN XPrON NAEKTPOVIKWY LECWV.

H xpnotpomnoinon twv tThAEMKoWwvLIaKwY SIKTUWV ipoadEpel tn Suvatotnta Siekmepaiwong
EUTTOPLKWV CUVOAAOY WV ot amooTach, Xwpeig va amatteital n Guoiki mapouoia TwV ATo WY
miou AapBavouy pEpog atn cuvaliayr). Me To Tpomo autd, oL cuvaAAayEG TTPAYLATOTOLOUVTOL
QUTOMOTA, NAEKTPOVLKA KAl A0 AmtO0TAoH, XWPLG VoL aralteital oUTe Kav n Xprion xaptiou 1
fax. Ot cuvaAlayEg yivovtal HEow NAEKTPOVIKWY UTIOAOYLOTWY, TIOU €ival cuvoedeévol oTo
ALaSIKTUO KOL YLOL TNV ETILKOLVWVIA TOUG XPNOLUOTIOL0UV ouVHBWES TNAEPWVIKES YPAUUEG.

To NAEKTPOVLKO EUMOPLO Sev avadEPETAL OE KATIOLA CUYKEKPLUEVN TEXVOAoyia. AvTtiBeTa, ou-
prep\apBAavel GAOUC TOUG UNXOVLIOUOUG KAl TEXVOAOYIEG TTOU CUUUETEXOUV OTNV OAOKANPW-
O KOG EUTTOPLKAG CUVOAAQYNG HECW UTIOAOYLOTH. Mopadeiypata TETOLWY LNXAVIoUWV gival
n HAektpovikn AvtaAAayn Asdopévwy (Electronic Data Interchange - EDI) mou opilet pia
TUToTIoLNEVN Hopdn avTtaAAayng TAnpodopLlwy Kal to e-mail.

H mpakTikr, mou cuvnBw¢ akoAouBeital amo TiG EMXELPHOELS TTIOU UTIOOTNPLIOUV TO NAEKTPO-
VIKO UTOpLO, €lval n akoAouBn:

e Apxikad Onpoupyeitat pio Béon (Web Site) otov Maykoouwo lotd, oto omolo
UTIAPXOULV KaTaAoyol Kal StadrAuon Twv poloviwy Toug.

e Méoa amd TIC LOTOOEAIOEG TOUG, TMAPEXOUV OTOUC KOATAVOAWTEG T Suvatdtnta
€TUKOWVWVIOG pall TOUG, ELTE UE TNV OTTOCTOAN YPANTWY UNVUUATWY (e-mail) elte ue
kAnon (ouvnBwg ateAwg) oto TNAEDWVLKO TOUG KEVTPO.

e [l TNV €€UMNPETNON TWV TIEAATWY UTTAPXOUV ELEIKA EKTTOULEEUMEVOL QVTLTIPOCWITOL, OL
omololL armavtouVv oTIg KANCELS, TTou SE€xeTal TO TNAEDWVIKO KEVTPO Kol KAAUTITOUV TLG
OVAYKEG TWV KATOVOAWTWV.

e Alvetal n duvatdtnTa 0TOUG KATAVOAWTEG va Wo0oUV TapayYEALEC TPOloVTWY HEoW
Tou AladIKTUoU, CUVABWG UE XPEWON TNG TILOTWTLKAG TOUG KAPTAG, OAAG aKOUN KOL UE
€€0dAnon Tou Toloyiou katd tnv apaiafn tng mapayyeAiog.

e Ta mpolovta amootéAovtal, €ite nAektpovikd eite uotkad, kal ropalappavovrat
ard tov tehdtn otn StevBuvon mou erBu el

MapoAo Tou, apxKA, UTHPXE N avTtiAnyn OTL TO NAEKTPOVLKO EUTOPLO £ival KOTAAANAO yia
OUYKEKPLUEVA LOVO Ttpolovia, Omwes BiBAla, meplodikd, NAEKTPOVIKOUG UTIOAOYLOTEG, AoyL-
OULKO Kal CDs, onuepa BAEMOUUE OTL £XeL emektabel Kal oe GAAOUC TOUEIC, OMWG EMUTAQ,
PO, Ttayvidla, Aouhoudia K.A. Av kol Ta tedeutaia xpovia pe tn paydaia e€amiwon
Kal xprion tou AlaStktiou £xel apyloel va avamtUooeToL ONUOVTLKA, EVTOUTOLS YLO VAL UTTO-
péoeLva Pptaoel oTo Babud avamntuéng, mou oot Ba embupovoay, xpetdletol vo AuBei évag
0pPLOUOC ONUOVTIKWY INTNUATWY, OWCE N TiPooTacia, N aopAlela Kal N VOULKA KGAL PN Twy
EUTTAEKOEVWV.
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Epwtioslg - Aoknoeig KedpaAaiov

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

T elval to ZVotnua Ovopaotiag Neploxwv (DNS);

AvadEpete Toug BaoLKOUC KAVOVEG OVOUTOAOYIOG TOU XWPou ovopdtwy DNS kabwcg kat
£vo mapadelypa ebapUoyrG TouG.

Ie mola enineda Ywplletal n LEPAPXLKA APXITEKTOVIKA TG uTtnpeaiag DNS;

MNwc ovopdlovtat oL eEUTNPETNTEC TOU TuoThpatog Ovopoaoiag Meploxwv (DNS) kat mota
epyooia entelovy;

Tt ovopaloupe avaAuon ovopdtwy (name resolution);
To Gvopa paris.uoa.gr AvtLoTOLXEL O TtEPLOXT OvVoudTwy 2% emutedou.

a. 2woTo.
B. AaBocg.

Meplypadte To povtéo rehdtn-sEumnpetntn (client-server).
TL elvat n untnpeotia tou nAekTpovikoUL taxudpopeiou (e-mail);
MoLa Tol TTAEOVEKTILOTAL KOLL TTOLAL TOL LELOVEKTAATA TNG UTtNPETiag e-mail;

Mota eivat ta mpwtokoAAa TCP/IP rtou xpnotomololvTal yia Thv mapadoon Kot mapaia-
B t™¢ nAektpovikng aAAnloypadiag;

Moteg ol Stadopég Twv MPWTOKOAAWV FTP kat TFTP;

TLelval 0 MayKOOULOG LOTOG KOL TIOLO TIPWTOKOAAO XPNOLUOTIOLEL;

T elvat oL e€unnpeTNTEC LOTOU (Web servers) Kot toLog o pOAOC Toug;

Ti elvat ot pUANOUETPNTEG; AVadEPETE HEPLKOUC.

Tieival to telnet;

Mota n KupLotepn dladopd Tou MPwWTokOAAoU FTP armo to mpwtdkoAho Telnet;
Tt elva to VolIP;

Mola mpoPAfuata napouctaovtal Katd tn Hetddoon ¢wvnTikig tnAedwviag péow tou
AtodiktOou;

Mola elval ta mMAgoveKTUATA TOU TPWTOoKOAAoU SIP;

Meplypadte og PBUOTO MW EMUITUYXAVETAL N CUVOUIALD OE TIPOYHATIKO XPOVO HE TN
popdn kewévou oto Atadiktuo (chat).

Mola ATAV Ta CNUOVTLIKOTEPO TIPOBANLOTA TTOU ETIPETIE VAL EEMEPACTOVV YL TN LETAS00N
£LKOVOG KAl AXOU MEoW Tou AladikTuou;

TL elval TO NAEKTPOVLKO EUTIOPLO;

Acknon og Epyaotnplako MeptBaiiov

MpoomaBnote va e€0IKeELWOEITE e TLG UTINPEGLEG TOU ALASIKTUOU KAVOVTOG XProN TWV KATAA-
AnAwv gpyadeiwy, m.x. nslookup yia DNS, eAelBepou Aoylopikol yia e-mail (thunderbird),
ftp (filezilla), www (firefox), chat kot mepinynBeite oe 1otooeAiSeg NAekTPOVLKOU EUMOpPLoU.
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KepaAawo 70
AIAXEIPIZH AIKTYOY

Elcaywyn

Ta olUyxpova Siktua Sedopévwy amotelolvtal ano MoAAG kal SLadopeTIKA OTOLXELQ, T
ormola TPETEL VAl EMKOWWVOUV UETAEL TOUG Kal va polpdlovtal Sedopéva Kol mOpoug Tou
Swktuou. Oco peyalltepo sivat £va iktuo tOoo o SUOKOAO €ival va AVTLUETWITLOTEL pLa
SuoAewroupyia N pia BAGPN o auto. Ma auto To oKomd UTIAPXOUV CUOTHHATA Slaxeiplong
SikTOwWV. Ta cuoTApOTA auTd BonBoUv Toug SLOXELPLOTEG va SLaTNPOUV TN AELTOUpyLa TWV
SikTOWV Mou emPBAEnouv ota enimeda anddoong yla ta onoia oxeSlAoTnKav Kal UAOTIOLA-
Onkav.

A okTikoi ZToyot
Me tnv oAokArjpwon tou 7 kedpalaiou ot padntég Ba mpémel va sivat o B€on va:

e opilouv TNV évvola Kal va SLaTumwvouV T onpaocia tg Alaxeiplong Atktiou

e amaplOpoUV TIG ETUUEPOUG TIEPLOXEG TTOU edapUoleTal n Alaxeiplon Alktuou

e yvwpllouv ta Bactkd TpwTtokoAa Slaxeiplong SIKTUOU Kol TOV TPOTO Asttoupyiag
Toug

ASOKTIKEG EVOTNTEG

7.1 H avaykalotnta tng Alaxeiplong Atktoou.
7.2 Neploxég/topeic Staxeipong iktvou oto povtého OSI.
7.3 Npotuma Alaxeiplong.

7.1 H avaykaidtnta thg Ataxeipiong Atktuou

‘Eva 8iktuo nAektpovikwy umtoAoytotwy (H/Y) elval pio cuvBetn Sopur) mou nepAapBAveL TOug
H/Y ko TG mepLdbepeLaKEG CUGKEVEG TTOU OUVEEOVTOL O€ AUTO, TNV KOAWSIwGN Tou KTipiou Kat
TLG CUOKEVEG TIOU UTtOoTNPLloUV TN AElToupyla TwV SIKTUAKWVY UTtnpectwy. H obvBeTn auth
Soun KaOLOoTA oXESOV UTIOXPEWTIKA TV UTtapén vO¢ cuOTHATOG TtapakoAolOnong Kat
SLaxeiplong Tou SIKTUOU yLa va UTopEL €vag SLOXELPLOTAG:

® VO EVTOMI{EL OTO CUVTOUOTEPO SuVATO XPOVO TNV 0Tl TOU TTPOBARHATOC,
e vo embLopOwvel to MPOPANUa Kot
e va amokaBotd tn Asttoupyiot kAl TG umnpecie¢ tou Oiktuou ota emineda
npodlaypadwv yLo ta ornoiat oXeSLACTNKE.
MotV anmoteAeopatikn Slaxeiplon evog SIkTuou Sedopévwy lval XproLuo, av oxL anopai-
NTo yla Ta peydla o€ péyebog Siktua, o oxeSLOOUOG KaL N EYKATAOTAON EVOC ZUCTAMATOC
Awaxeipiong Awktoou (Network Management System, NMS).

‘Eva Zuotnua Ataxeipiong Awtoou (NMS) sival évag cuvduaopog epyaleiwv UAKoU R/
KoL AOYLOLLLKOU, TOL OTTOL0L ETTPETIOUV OTO SLAXELPLOTH Va ETILBAETIEL TOL ETMUUEPOUG OTOLKEL
arnd ta onola aroteAeital €va SIKTUO Kot VoL TO EAEYXEL yla onueia Le TTPOBANUOTIKA AEL-
Toupyia o€ oXEon e Ta amodektd enineda Aettoupylag.
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o To OKOTIO AUTO €xouV oxedlaoTtel mpoTtuma Alaxeiplong ALKTUOU YL ATTOTEAECHOTIKOTEPN
KAAU PN OAWY TWV MOPAUETPWY TIOU OUTALTOUVTAL YLO TNV OpaAN Aettoupyia evog Siktuou.

Ewkova 7.1.a: Baoikr) Sopn Tuotripatog Aloxeiptong Aituot (NMS)

(Mpooapuoougvn ard Mnyn: http://etutorials.org/Networking/Lan+switching+first-
step/Chapter+11.+Switch+Network+Management/Protocols/)

7.2 Neploxég/toueic Sraxeipiong Siktvou oto povrélo OSI

To povtélo Staxeiptong SIKTUOU TNAEMKOWWVLWV TOU opyavicpol OSI, to onoio ovopdle-
tal kat FCAPS, amotelel to mAéov Stadedopévo mAaioto yia t Staxeiplon diktuou. To ovo-
po FCAPS mpokUntel amo tig évvoleg Fault (odpaApa), Configuration (mapapetponoinon),
Accounting (k6otog), Performance (emiSoon), Security (aodaleia). AuTEG elval kal oL Katn-
yopleg Tic omoieg to povtého OSI opilel oXeTIKA e TN Stoxeiplon SIKTUOU Kal TIG EML LEPOUG
Slepyaoieg mou mpémel va yivovtal yia va tnv e€achaiioouv.

7.2.1 Napapetponoinon

H Swaxeipion napapetponoinong (Configuration management, CM) aoyoAs(tal pe tnv
mapakoAoUBNon Twv MANPOPGOPLWY TWV TTOPAUETPWY TOU SIKTUOU KL TLG OTIOLEG AANAYEC
ocuuBaivouv og auTo.

ZKOTIOG TNG €lval N SLatnpnaon TG cuVOXNG Tou SIKTUOU Kal OAWV TWV AELTOUPYLIKWY

npodlaypadwv tou. H meployn Staxeiplong autn eivat tblaitepa onuavtikn, ylotl op-

KETA TPOPBANUOTA 0T AELITOUPYLO TWV SIKTUWV TIPOKUTITOUV aTto TIG GAAAYEC OE TIa-
POUETPOUC APXELWY, EVNUEPWOELG AOYLOLLKOU 1} dAAQYEC OTO UALKO TOU GUOTHUOTOG.

Mta cwoth dlaxeiplon mapapeTpomnoinong mepAapBAavet TV Kataypodr OAwWV Twv allaywv
TIOU GUMPalVOUV OTO UALKO KOl TO AOYLOWLKO TOU SLKTUO Kol KATA CUVETELD Kartaypaidr) OAwV
TWV OTOLXELWV EKEIVWV TTOU TIPEMEL va tapakoAouBouvtat. Av Kal n mapakoAolBnaon twv
oAAQYWV UITopEL va YiveL Kal xwpig xprnon £18kol AoylopkoU kataypadng, n mo ocuviong
TIPOKTLKA YLt TN cUAAOYH Twv armapaitntwy mAnpodoplwy eival N XpRon VoG AOYLOULKOU
Saxeiplong napapetponoinong, onwg ta CiscoWorks 2000 1 Infosim.

H Slayxeiplon napapetpomnoinong neptAapBavel toug otdoXouC:

e Tn oUAAOYN Kol aloONKEUOT TIAPOUETPWY TWV CUCKEUWV SLKTUOU, TOTIKA 1) oo
anootaoh
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e Tnv atAomoinon TNG MAPOUETPOTOINCNG TWV CUCKEUWV

e TNV napakoAovOnon aAAaywv mou cupBaivouv oTLg TTOPOUETPOUG

e T Sapdpdpwon KUKAwHATWY péca and Siktua xwpic petaywyn (non-switched
networks)

® TOV OXESLOOMO LEANOVTIKWY EMEKTACEWV

H Slaxeiplon moapapeTpomnoinong, T000 yLa TIG TAPAPETPOUC UALKOU OO0 KAl yLa QUTEG TOU
AoyLopLKOoU, ammoTteAeital oo MEVTE EEXWPLOTEG SPATELG:

o Ixediaopog kat Awaxeipton CM. Mep\appavel kotaypodn OAWV TwV CTOLXELWVY YLaL TO
oXeSLOOUO TNG MAPAPETPOTIOINGNG KAL OPLOUO TWV SLaSLKACLWY Kol TwV gpyaleiwv yia
Vv oAokAnpwuévn Slaxelplon Toug.

e Tavutornoinon Mapapetpomnoinong. Opilel Tt Baoikég mpodilaypadég tou Siktuou,
TWV UTIOSIKTU WY, TWV ETTL LEPOUG OTOLXEIWVY TOUG Kot OAwV Twv aAAaywv/BeATlwoswv
TOU ylvovTal O€ QUTA.

e EAeyxog Napapetponoinong. NeplapBavel tov EAeyxo Kot TV afloAdynaon OAwv Twv
QUTNUATWY KoL TIPOTACEWV Yot aAAaYEG/BEATLWOELG KOL TIG OVTIOTOLKEG EYKPLOELS N
anoppidelg Touc.

e KootoAdynon Katdotaong Mapapetponoinong. MephapPavel tn dadikacio kato-
ypadng Tou UALKOU Kol AOYLOMLKOU TWV QVTIKELUEVWY TOU SIKTUOU KaL TIG TTOPEKKALCELS
otnVv ulormoinan tou SIKTUoU e OXECN E TOV OPXLKO oXeSLAoUO.

e EnaAnBsuon kat agloAdynon napapetponoinong. MpoPAEmeL plo €kBeon tou UALKOU
Kol Tou AoyLloptkoU Kat aflohoyel Tn cupBaToTNTA TOUG e TIG KaBopLopéveg podia-
ypadég anddoong.

7.2.2 Awaxeipion ZpoApdatwv

Ma tn Slatrpnon Tng cwotng Asltoupyiag evog SIKTUOU TPETIEL VOL UTTAPXEL EPLLVA YLOL TNV
KaAn Aettoupyia TG0 0OAOKANPOU TOU SLKTUOU 000 KaL TWV ETILUEPOUC OTOLXELWV TOU. YTIAPXEL
Swadopd avapeoa otig Evvoleg opdApo/BAaBN kat AddBog os €va Siktuo.

To opaApa i BAGPN sival pia pun GUCLOAOYLKH KATAOTAGCH TIOU QTOLTEL TNV TIPOCOXH TOU
Slaxelplotr Kot tnv apecn S1opbwor) tou. Eva obaApa cuvendyetal un owaotr Attoup-
via ) peyaho aptOuo Aabwv (my. Otav pLo ypappn emkowwviag sivat KoppEevn Kat Sev
SLEpXETaL orua 1) UTIAPXEL UTIEPBOALKA peyAalog aplBuoC amo AavBacuéva bit).

To AdBog eival éva PELOVWHEVO YEYOVOG, TTIOU GUVHOWG SEV CUVETIAYETOL SLOKOTIH TNG
eTKOWwviag. ZTnv nepimtwon Umapéng Aabwv (mx. AaBog bit oTn ypapun Emkowwviag)
UTTAPXEL SUVOTOTNTA AVILOTABOULONG TWV CUVETTELWY TOUG HE TN XPNON KLNXOVIOUWY EAEY-
Xou AaBwv ota SLadopa TPWTOKOAAX TTIOU XPNOLLLOTIOLOUVTAL.

O &VTOTILOUOG VOGS 0PANUATOG YIVETAL ElTE HE TN Tapatpnon ev8ei§ewv amod tnv Kivnon
ToU SIKTUOU OE MPAYUATIKO XPOVO (TiY. N armodekTh KaBuoTtépnon oTo avolyua oeAidwy Al-
abLktuou N AMwV SIKTUOKWVY UTtNPECLwY), eite oe popdrn ocuvayepov (alarm) av umapyet
EYKOTEOTNUEVO KOL CWOTA TOPAUETPOTIONHEVO €va ZUoTNUA Alaxeiplong Aktuou.

Otav cUPBEL KATIOLO0 GPAALQA UTIEPYOUV GUYKEKPLUEVO. BAKLOTA VLo TNV ETHIAUGT TOU, TAL OTTOLO!
ovopalovtat KokAog Enefepyaciag Ataxeipiong Zdalpdtwv (Fault Management Process
Cycle). Z0udwva pe autov kat adou cuupel to obdApua, ta cuvrdn Bruata Tou MPEMEL va
okoAouBouv glval Ta MapaKATw:
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e Na ntpoodloplotel to opdlpa, SnAadn T eidoug opdApa ival kat ard mov propsl
VO TIPOEPXETAL.

o Na evromotel 10 opalpa, wote va avakaludBel amd moto onpeio tou Siktou
Bpioketad.

e Noa anopovwOei To urtdAouto Tou SIKTUoU, WOTE va UIopel auTtd va Aettoupyel xwpig
TapeUNodion anod 1o opaAua.

o Na avadiapopdwbei to diktvo, waote va ehaylotomnolnbei n enidpaon tng BAAPNG os
KATIOLO 1) KAToLa. ard oToLKEla Tou.

e Na yivel £éAeyxog Ko avaAuon twv evoeiewv, waote va katavonBel kaAutepa n attia
Kat va 800el pla mAnpéatepn e€nynon tg mnyng tou obaAUaTog.

o No eMOKEVAOTEL | va avtikataotadsi To otolyelo TnG PAABNG, woTe va eMaveNDeL TO
S6{kTUO OTNV aPXLKN TOU KatAaoTaon.

o Na mapakoAouvOnOei to Siktuo ard Tov ALaxelpLoTr) yia Eva IPOoKABOPLOUEVO XPOVLKO
Slaotnua, wote va BeBalwbel 0tL to odbaApa eTAUONKe e erTuyia.

H enidpaon mou éxeL éva opAAUO 0TO SIKTUO MOPEL VOl LETPLACTEL LE TN XPON EMLTAEOV
otolxeiwv/povadwv Siktvou f pe tnv aAlayn otn Stadpopn enttuyxavovtog £toL va Babuo
avoxng tou SikTuou ota odpaAuata.

Ma va propei va emiteuyBei ypriyopn emilucn tou ipoBARpatog xpeldletal va yivel ypriyopn
Kal aflomiotn aviyveuon kot Stayvwon odaAlpAtwy, WOTE VoL UTIAPXEL N UKPOTEPN Suvath
eruBapuvon otn Aettoupyia tou Siktvou.

ﬁl Apaoctnprotnta 1" (£To oXoAko epyaotiplo)

1. Xwploteite og opadec.

2. Avamtuéte Uotepa amo culntnon Twv HeAwV oag To e€NG BEpa: «H unnpeoia tou

ALabIKTUOU 0TO GYOALKO EpyaOTHPLO OTaUATA Vo AetToupyel. Kataypayte ta Bruata

710U G PETIEL VA TIPAYUATOTIOLOETE, CUUPWVA LUE TO TTPOTUTTO SLOXEIPLONC TPAA-

uartog tou OSl, WOoTe va EVTOTIOETE Kol VA ETUAUTETE UTO TO OPAAUA OTLC UTINPECLES

TOU OX0ALKOU epyaaotnpiou».

Na yivel mapouaciaon twv AUoEwWV TTOU TPOTEivEL KAOE opada.

4. Na emiheyei amd Toug padntég oo AUGn TPOTEIVETAL WG N TILO ATIOTEAECUATIKN UE
OUVOUAOHO TWV TIPOTATEWV.

5. Mpayuoatomollote pa avtodia oto Siktuo Tou OXOAlkoU gpyactnplou, wote va
edapuooete Ta Bripata Tng AVonG mou eTAEEQTE Kal Vo SLopBwaoeTe ohAALLAL.

o

7.2.3 Awayeipion Emé6oswv

H Awayxeipion Emidocswv (Performance Management ) Capacity Management) ermuke-
vIpwveTal otn dtachaAion otL n amddoon Tou SIKTUOU TTAPAEVEL OTA ATTOSEKTA ETTLNE-
60, auTa yla ta omola oxedLACTNKE VoL AELTOUPYEL.

MEAETA TO XPOVO ATOKPLONG TOU SIKTUOU, TNV QIMWAELA TIAKETWY, TN XPHON TWV YPARLULWY ETTL-
Kowwviag, Ta moocootd xpriong, To Baduo Aabwv nmou cuppaivouv K.A. AUTEG oL TAnpodopleg
ouvnNBw¢ cUAAEyovTaL Le TNV eDaPLOYH EVOG CUCTHMOTOG Staxeiplong Siktuou, Omwg elval To
TiPWTOKoAAO SNMP, pie Toug £EAC TPOTIOUG:
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® L€ cUVEXA TLPAKOAOUONGN KoL EKTILNGCN OO TO SLAXELPLOTH TNE TPEXOUOAG KATAOTA-
ong

® |ie OpLOUO cuvayeppwy, otav ta enineda anodoong avéfouv f KatéBouv amnod ta
npokoBoplopéva Kot amodektd emnineda

H owotd oxedlaopévn otpatnyky cUAAoyrG Kat avaAuong twv Sedopévwv anodoong tou
SLKTUOU ETUTPETEL OTOUC SLOXELPLOTES TWV SIKTUWV:

e Na TLOTOMOLCOUV TNV AMOTEAECUATIKOTNTA KAL ThV aflomiotia Tou SikTuou.

e Na rpoBA£éPouv ta poPAuata mpLv autd cupBouv.

e No emavaoxedlaoouy tn dLatan tou SIKTUOU yLo aKOUO KAAUTEPEG EMLOOCELG.
® No TIPOETOLACOUV TO SIKTUO yLa LEANOVTIKEG BEATLWOELG.

o To OKOTIO AUTO TIPETIEL O SLAXELPLOTIC TOU SIKTUOU VL ETILKEVTPWOEL TNV TIPOCOXH TOU OTNV
TtapakoAoUBNoN KATIOLWY ETUAEYHEVWV TTOPWV TOU SIKTUOU, YLO VO UIMOPECEL VAL EKTLUNOEL
KaAUTEpPQ TNV KOTACTAON.

7.2.4 Awayeipion Kootoug

H &waxeipion kootoug (Accounting Management n Billing Management) acyoleital pe
TV mapakoAolBNGon Twv MANPOGOPLWV TTOU OXETL(OVTAL E TN XPrON TWV OPWV EVOC SL-
KTUOU KalL TOU KOOTOUG TIOU CUVETAYETAL QO QUTH Th XPron.

MdALlota os TOANEG ETUXELPAOELG KAL OPYAVIOUOUC UTIAPXEL XPEWON YLa TG T(POohEPOUE-
VEG UTtNPEGLeG Tou Siktuou. Qotoo0, ota Siktua mou Sev 40UV oTOXO0 TO KEPSOG, N €évvola
ToUu KOoToUuG (Accounting) peplkEG POPEC avTiKaBLoTATOL ANd TV €vvola TG SLoiknong
(Administration).

0 okomog tng Slayxeiplong kGoToug, avaloya pe Thv mepintwan, ivat:
[la 1§ emyeLproeLs Ue oToX0 TO KEPSOC:

e O UNOAOYLOUOG TOU OWOTOU MOCOoU XPEWONG TWV UTINPECLWY OTOUG QVTIOTOLXOUG
XPNOTEG, OUASEC XPNOTWY, OPYOVLOUOUG I ETIXELPHOELC.
la opyaviopoug xwpic otoyo to kKEPSOC:
e H dnuoupyia pag KootoAdynong tng XPRong Twv nopwv tou SIKTUOU avd xprnotn 1

ovVA TUAUA, Yo Tov KAAUTEPO TPoodloplopd Asttoupylwy, orwg Andn aviypddwv
aodalelog ) cuyxpoVIoUOG SeSopévwy.

H Slaxelplong KOOTOUG EMIONG OTOXEVEL VA EVIOTLOTOUV OL XPHOTEG 1] OUASA XpNOTWY TOU:

o Mapafialouv ta Sikauwpata npocpaong kot entpapuvouy to Siktuo.
e MTopel va KAvouV U amoteAECATIKA XPron Tou Stktuou.

Oa Tpénel 0 SLaxelpLoTAC Tou SiktUou va oploel TG mapapéTpoug mou Ba kataypddovtal
oToug SLadopoug kOpPBoUC, Ta Xpovikd Stactrpata rtou Ba kataypddovtal, kaBwe eniong kat
Tov aAyopLBpo ou Ba xpnoipomnotnBet yla tnv kootoAdynaon. Z€ nepintwon nmou dev anattel-
TaL xpéwon, ta dedopéva mou Ba cuAAexBolv Ba Bonbrnoouv otn AnPn anodpdacswv yLa Tn
BeAtiwon tng anodoong.
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ﬁl Apaotnplotnta 2" (ZTnv aibouvca Sidackaliag)

1. Meletwvtag TIg akoAouBeg mMAnpodopieg amo T MAPAUETPOUG O €va SikTuo, TL
OUUTIEPACUOTA UITOPOUHE val BydAoupE yia Th Aettoupyio tou Siktuou;
® XaunAo to eminedo xpriong tng XweNnTIKOTNTOG.
e Augnuévn kukAodopia.
® Pubuog anddoong eivat og pn amodekta emnineda.
® JUVWOTLONOC SeSOUEVWY OE KATIOLO ONE(O.
® AUENON TOU XPOVOU QTOKPLONG KATTOLAG SIKTUAKNG UTINPECLAC.
2. Me Baon Tt moapanavw nmAnpodopieg, mola mbavr AVon 1 pUBULON TIPOTEIVETE UE
okoro tn BeAtiwon tng anodoaong tou Siktvou;

7.2.5 Awaxeipion Aodaletag

H Staxeipion aodaleiag (Security Management) evog Siktuou acxoAeital pe Tn dlaxel-
plon MAnpodopLWV TIOU CXETI(OVTAL LIE:

e Tnv opaAn Asttoupyia tou Siktuou.

e Tnv mapakoAolONon Kol Tov EAEyX0 TG MPOGBAONG GE TUAUATA TOU ) Kal o€ OAo
To SIKTUO,

e TNV achalela Twv dedopévwy tou Staklvouvtal kal armobnkevovTal € AUTO.

Mo v oAokAnpwBel to £pyo tng Staxeiplong achalelag evog SIKTUOU, TIPETEL OE TOKTA XPO-
VIKQ Slaotrpata va cUAEyovTal Kat va avaAlovtal oL anapaitnteg mAnpodopieg mov oxeti-
{ovTal L€ TOUG MAPATIAVW TOMELG EAEYXOU. Ma TO OKOTIO aUTO amatteital n xprion epyoieiwv
AOYLOMLKOU, OTIWG:

o M\atdoppeg cUANOYNG Kat eAéyxou SikTuakwy deSopévwy (NMS Platforms)

® EpyaAeia kpuntoypadnong (cryptography tools)

® Epyaleia auvBevtikomoinong (authentication) yia éAeyxo mpdoBaong

e Juotnuata eAéyxou elofoléwv (intrusion detection systems)

e Alapopdwon kat evepyoroinon Siktuakou telyoug npootaciog (network firewall)

e Edapuoyn uebodwv-noAtikwv aodaleiag (security policies)

e HuepoAoyia kataypadng (logs) k.a.
KaBe éva amod ta napandvw epyoleia otoxeVeL va KaAUPEL ETUUEPOUG TIC AVAYKES aodaleiog
€vog Siktuou. Kabwg kabe éva amd autd €xel Stadopetikr) dplthocodia xpriong Kot amote-
Aeopa, kaBlota tnv Staxeiplon aodoleiog evog SIKTUOU P apKETA Tepimhokn Stadikaoia.

Mo va eival anoteAeopatikn n Staxeiplon achaleiog evog Siktvou mpénel va ipoPAedBolv
OAeG oL TIOAVEG atieg f ta onueia KivdUvou, waTte va eritheyouv Ta onuela Orou xpetdlovtal
HeyaAUTEPN TPOOOXN OO TOUC SLAXELPLOTEC.

3TN ouVEXELa va eyKataotabel To amapaitnTo AoyLopKo ot onueia Tou SIKTUOU ToU atalL-
teltal, woTte va toug Bondroet va mapakoAouBouv, va TPOooTATEUOUV KAl VA EVIOTIIOUV TIG
TINYEG KWY&UVOU 0TO GUVTOUOTEPO XPOVLKO SLAGTNUAL.
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ﬁl Apaoctnplotnta 3" (ZTnv aibouvca Sidackaliog)
AvtioTolyloTe Ta mapakdtw epyaleio aodalelog (6€€Ld oTrAn) UE TG AVAYKEG TWV TO-
pHEwv aocdaleiag (aplotepr oTrAn) mou KAAUTTTOUV.

1. M\atdoppeg cuAloyng Kat eEAéyxou
Siktuakwv deSopgvwy (NMS
Tnv opaAn Asttoupyia tou Siktuou. A, Platforms).

2. Epyaleia kpumtoypddnong

(cryptography tools).
3. Epyaheia auBevtikomoinong
Tnv mapakoAoUOnon kat tov éAeyxo B. (authentication) yia €é\eyxo
NG MPOCBAOCNG 08 TUAKATA TOU 1) KoL npooBaonc.
Ge 6o To bikTuo. 4. JuoTtrpota eAEyXou ELoBOAEWV

(intrusion detection systems).

Tnv aoddlela twv Sedopévwy mou . 5. Apopdwon Kat evepyoroinon
SlakwvouvTal kot aroBnkevovtal oTo Siktuakoy teixoug aopateiag
Siktuo. (network firewall).

6. Edappoyr peboSwv-moALTikwy

aodaleiag (security policies).
ALlKOLOAOYOTE TIG ETIAOYEG 0. ) ,
7. HuepoAoyia kataypadng (logs)

7.3 Npotuna Awaxeipiong

To BaoLKA CUCTOATLKA 1 OVTOTNTEC QO Ta OMoia aroTeAeiTaL £va TUTILKO ZUoTnpa Atoyeipt-
ong Awktoov sivat:

e O Awaxelplotic Awktvou (Manager Server)
e O Avtupoowrog (Agent)
e H Baon MAnpodoplwv Alaxeipiong (Management Information Base, MIB)

Ta o yvwota Mpdtuna Awaxeipiong Atktuou (Network Management, NM), ta onoia ulo-
moloUV cuothpoata Slaxeiplong eivat Ta:

e To SNMP (Simple Network Management Protocol) tou Atadiktuou
e To CMIP (Common Management Information Protocol) tou OSI

7.3.1 BaowKA GUOTATIKA ocuoTratog Staxeipiong (MS - MIB - AGENT)

O Awaxelplotrg Aiktvou (Manager Server) sival évag n meploocotepol H/Y, o omolog Sia-
XElpiletal ta otolyeio Tou SikTUoU TToU £XOUV eTIAEYEL YU QUTO TO OKOTIO.

JuvnBwg €xeL eykateoTnUEVeS Sladopeg ebapUOYES KOl AOYLOUIKO Kat, AVAAOya e TO oxXebL-
oopévo cuotnua Staxelplong Siktuou, payatonolel TI €R¢ PAOIKEG AelToupyieG:
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ATIOGTEAAEL QUTHLOTA OTOUG QVTLITPOCWITOUC TIOU EVOL EYKOTECTNUEVOL OTO SiKTUO.
NOPUBAVEL ATIAVTAOELG ATIO TOUG QVTUTPOCWITOUC.

OplZeL petaPAntég mapakoAouBnong oToUG AVIUTPOCWITOUG.

MapakoAouBel toug cuvayeppoug (alarms).

MNpoodépet katdAAnAo meptBarlov Siemadng xprotn yla tnv KaAUtepn mo-
pakoAoUBnon Twv MAnpodopLwv tou Siktuou.

‘Evag Avtupocwrog Atktuou (Agent) sival €va AOyLOULKO TIOU eKTeEAEiTOL O KABE SLKTU-
OKN UTIO SLOXELPLON CUCKEUR ) CUCTNUA.

Baowkég Aettoupyieg Tou eivat:

n cuA\oyr TAnpodopLwv amod Ta SLaXePL{OUEVO AVTIKEILEVA TOU SIKTUOU
N SLapnopdwWon TWV MAPAUETPWY TWV SLAXELPL{OUEVWY OVTLKELUEVWY

N AAvVTNOoN OTo OLTHMOTA TWV SLaxelpLoTtwy SIKkTuou

n SnuLoupyia CUVAYEPUWY KaL N ATTOOTOAN TOUG OTOUG SLOXELPLOTEG

Mua Baon MAnpodopiwv Awaxeipiong (Management Information Base, MIB) sival eva
oxNua anodrkevong mAnpodoplwyv o po Bacn SeSoUévwy, TTOU XPNOLUOTIOLELTAL YLOL TN
SLaXELPLON TWV AVTLKELUEVWY/OVTOTHTWY O€ €va SIKTUO TNAETIKOWVWVLWY, OTtwg H/Y, extu-
TIWTEC, SpopoAoynTEG, SLavoUElS KTA.

H Soun tng elval tepapyikn, HOLAlEL LE AVECTPOAUUEVO SEVTIPO Kal kABe PUANO eival Eva
SLoXELPLIOLEVO QVTIKE(LEVO, TO OTIOLO AVTLOTOLXEL O€ €vav MOPO Tou cuoThiuatog. Kabe sloa-
ywyn mAnpodopiag yivetal péow piag akoAouBiog aptBuwv mov ovopdletal Tavtonoinon
Avtikepiévou OID (Object Identifier).

Ot MIBs xpnotpomololv SouEG TVAKWY, SnAadn avtikeipeva pe TOANEG petaAntég. OL Tii-
VOKEG €XOUV UNOEV 1 TieplooOTepeg eyypadeg Kal ta cuothuata NMS tic dlaxelpilovral
XPNOLLOTIOLWVTOG EVIOAEG, OTIWG OWVAKTNON, VAKTNON EMOHUEVNG 1] EVAUEPWON.
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Ewova 7.3.1.a: Napadetypa Soung MIB tou mpotumou SNMP

7.3.2 NMpwtokoAAo SNMP

To SNMP (Simple Network Management Protocol) sivat éva mpwtokoAAo mou oxedLa-
oTNKE armd tov opyaviopo IAB (Internet Architecture Board) yla tnv avtaAlayn mAnpodo-
PLWV LETOEY TWV SIKTUAKWY CUCKEUWV Kol artoTeAel uEpog tou Emimedou Edapuoywv tou
povtélou TCP/IP.

To SNMP mapakohouBel ta yeyovota rou cupBaivouv o éva 6{KTUO, WOTE EVNUEPWVEL TOV
Slaxelploth. Eva SIKTUOKO yeyovOg Umopel va elval oTIdnmote Urnopel va pokaAéoel adu-
vapio ouvdeoLUOTNTAG, OTWE N AMWAELA YPOUUNG EMLKowviag, kot to SNMP pmopet va to
avtiAndOel mapakorouBwvtag yla mapddelypa to péyeBog tTng kivnong os pia ocuvdeon.
Omnotadnmnote cuokeur] pe texvohoyia TCP/IP pmopel va mapakohouBnBei péow tou mpwto-
KOAou SNMP.

To mpwtokoAAo amoteAeital anod:

o Aoyxelplotii/E¢ SNMP (SNMP Manager)

o AloyxelpllOpeveg ZUoKeVEG (Managed devices)
e Avtuunpoowroug SNMP (SNMP agents)

e Muw Baon NAnpodopiwv Ataxeipiong (MIB)

Baokog tpomog Asttoupyiag SNMP. Ie pio Tumikn xprion Tou pwtokoAou SNMP, urtdpxet
€VOG aplOUOC CUCTNUATWY UTIO Slaxeiplon KaBwe Kal €éva | TEPLOCOTEPQ CUCTHATA SLloyel-
pLong. To AoyLoULKO Tou ekteleital oe kKABe Siktuokn UTIO Slaxelplon ouokeun i ocluoTNUA
ovoualetal avimpocwnog (agent) kot avadépel HEow Tou MPpwTokoAAou SNMP ota cuoTth-
pota Stoxeiplong. H emikowvwvia tou SNMP yivetal LeTafl TwV CUCKEUWVY KoL TOU oTaBpol
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Slaxeiplong tou Siktvou, o omolog mpoBaAet Tig MAnpodopleg oto SlaxelploTh).

Jtn Baoikn tou popodn, to SNMP culéyel Sebouéva Slaxeiplong Ta omoia opyavwvovtol
O€ LEPAPXIKEC SopEC MIBs, omwg ot SMI SNMPv1 kot SNMPv2 (Structure of Management
Information).

Me xpnon petofAntwy, onwg free memory (StaBéopn pvnAun), system name (6vopa ou-
otiuartoc), number of running processes (aplBUOC ekteAOUUEVWY SLEPYOOLWV), KOL EVIOAWV,
uropel kot cUAAEYEL SeSopéva amd TIC CUOKEVECG TOU SIKTUOU KOl EVNEPWVEL TOV SLaXELpL-
OTH yla TNV KATAOoTAoN Toug. Emiong, emitpémnel evépyeleg, Onwe n ebopuoyn VEag mapo-
MHeTpomoinong i n aAlayn TG UNdpxovoag TnS SIKTUAKNG dtatagnc.

Jtov mivaka 7.3.2.a mapouolalovtal ol Baclkég eVvToAEC Tou SNMP Kkal oL eVEPYELEG HE TLG
ormolec auTég oxetilovtal.

EVToA£g Evépyela
EMLKOWWVIAG
SNMP
Get avaktnon dedouévou
GetNext OVAKTNON EMOpEVOU dedopévou
GetBulk padlkn avaktnon dedopévwy
Set OPLOMOC TIUAC HETABANTAC
Inform TAnpodopnon
Response amavtnon
Trap €160moinon oNUAVTLKOU YEYOVOTOG

Mivakag 7.3.2.0 Baolkég evioAég Ttou SNMP

Onwc mapatnpol e otnVv €lkOva 7.3.2.0, n omoio mopoucLalel oXNUOTKA T Staxeiplon pLog
SLKTUAKAG CUOKEUNC UE EVOWUOTWHEVO Avtutpoowrio SNMP, AapBavouv xwpa ta €€ng Bn-
HOTAL KOTAL TNV ETLKOLVWVIAL:

Mapadelypa evtoAng Set:

o O Awaxelplotig AKtUou, PéCw Tou ZTaBpol Alaxeipiong, ekva tnv emikowwvia
oTéAvovtog TV evtoAn Set mpog évav Avtunpocwno SNMP.

® 3TN GUVEXELQ EVNEPWVETAL N TLUN EVOG avTLKeipevou-0ID otov Avtunpocwro SNMP, o
OTMoL0G ElValL EYKOTECTNUEVOC OF pLa ALOXELPL{OUEVN ZUOKEUN TOU ALKTUOU.

Mapadelypa evtoAng Get:
e O Awaxelplotng AwtUou, péow Tou Ztabuou Awaxeipiong, Eekvd tnv emKowwvia
oTéAvoVTOC TNV eVToAn Get mpog évav Avtutpoowrno SNMP.
® TN OUVEXELD O ZToONoG Ataxeipiong AapBAvel la amavtnon e TNV TR EVOG aVTL-
keipevou-OID amo tov Avtumpoocwrno SNMP, o omolog lval eyKATECTNUEVOC OE ML
Aroepl{Opevn ZUGKEUN Tou ALlKTUOoU.
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e O Awaxetplotig AiktUou, HEow Tou ZTadpol Alaxeiplong, EVNUEPWVETAL YO TNV TLUA
TOU aVTIKeipeVOU-0ID amo tnv amouoKpUOUEVN ALKTUOKK ZUCGKEUN).

Mapadelypa evtoAng Trap:

e O Avunpocwrnog SNMP, o omoiog eival eykateoTnUéVog o pLol Ataxelpl{OpMevn Zu-
OKeUN Tou AlkTUoU, dnpLoupyel Kot amooTEANEL pLa evtoAn Trap mpog Tov ZToduod At-
axeipiong.

o O Aoxelplotig AktOoU, PECW TOU ZTAOMOU ALaXELPLONG, EVNLEPWVETAL YLO TO CUMBAV
TIoU €AaBE XWPA OTNV ATIOUAKPUOHEVN ALKTUOKE ZUCKEUN.

Ateukpviloupe OtLTa avtikeipeva-OID Bpiokovtal péoa otic Sopeg MIB twv Alaxelpl{Opevwy
JUOKEUWV.

Ewova 7.3.2.a: Aloxeiplon SIKTUAKI G CUGKEUNC LE EVOWHATWHEVO AvTipoowro SNMP.

To SNMP £xel epdaviotel otig ekbooelg SNMP v1, SNMP v2¢, SNMP v2u, SNMP v2 kal otnv
o mpoodatn SNMP v3, oL omoleg eival EUTAOUTIOUEVEC E TIEPLOCOTEPES EVIOAEG KOl KAAU-
TIToUV e SLadopeTIKO TPOTO Ta emineda aopAAELAG TNC AUBEVTIKOMOINONG KAL TNG KEPALO-
rag, onwg dpalvetal otov nivaka 7.3.2.6.
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‘Ek6oon SNMP AuBevtikonoinon Kpunttoypadnon

Xpnon 2upBolooelpdg .

SNMPvi (Community String) oxt
Xpnon ZupBolocelpdg .

SNMPv2c (Community String) ox

SNMP v2u Xpnon Ovopatog Xpnotn Oxt

(Username)
SNMP v3 Xpnon alyopiBuwv MD5 1y | Xprion a)'\yc?pteuwv DES
SHA 56-bit ) AES-28

Mivakog 7.3.2.B: O ekddaelg tou SNMP kat ol Suvatotnteg aopAAeLag TOUG.

ﬁl Apaoctnplotnta 4n (2tnv aibovoa Sidackaliog)

Kata tn Asttoupyia tou mpwtokdAAou SNMP o€ éva Siktuo umdpyouv ta akoAouBa
oTolela:

Ataxelplotic Atktvou (avBpwrog)
JTaBuOC AloxelploThg AlktUou
Awaxelplopevn ouvokeun 1
AvTTpOOWIOg CUOKEUNG 1
MIB cuokeung 1
Ataxelpl{OpeVn cUOKELUN 2
AvTUTpOOWIOG CUCKEUNG 2
MIB cuokeung 2

EvtoAn GET

EvtoAn SET

EvtoAn TRAP

EvtoAr) GETBULK

Mpaypotomnolnote £va mayvidl poAwv avalapBdavoviag va urtoduBeite éva amo ta mo-
PATIAVW OTOLXELD. 2T CUVEXELA UAOTIOLHOTE TOL 0KOAoUBa oevapLa:

1. ExtéAeon evtohng GET

2. EktéAeon evioAng SET

3. EktéAeon evioAng GETBULK
4. ArtootoAr) evtoAng TRAP

Metd TNV OAOKANPWGON TNG AVOTTAPAOTAONG EKTEAECNC TWV €VIOAWV, culntnote
OTNV OAOUEAELA TNG TAENG:

® TLoog mPoBANUATLOE Ao ToV TPOMo Asttoupyiag tou SNMP;
e [lolol elval oL Bacikol CUVTEAECTEG TTOU TPOKAAOUV TNV EKTEAECH LLOG EVTOANG;
® JoG dpavnke mepimAokn n Aewtoupyia Tou; Nat i OxL Kot yorl;
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7.3.3 NMpwtékoAAo CMIP

To CMIP (Common Management Information Protocol) ivat éva mpwtokoAo Staxeipt-
ong SIKTUOU Tou HovTéAou emikowwviag OSI, yia tTnv avtaAlayn TANPodopLwV LETOEY
edpapuoywv Slaxeiplong SIKTUOU Kal TwV SLaxelPL{OUEVWY QVTLTPOCWTIWV.

To CMIP amotelel évav avtaywviot Tou SNMP kat emitpémnel tn Siktuakn Staxeiplon ou-
OKEVWV SLAPOPETIKWV 0PYAVICUWY OAAG KoL KATAOKEUAOTWY. YAOTOLE(TAL OE cuvepyaoia
pe ta mpwtokoAAa ACSE kot ROSE, Ta omola gival mpwtdkoAAa Tou erunédou edpapoyng Tou
OSl:

® To ACSE (Association Control Service Element) xpnotpomnoteitat yia va Slaxelplotel Tig
Slaouvdéoelg avapeoa oTig SLaXELPL{OMEVEG CUOKEUEG, OTIWG TNV ETLKOWVWVIA HETOEY
Tou Slaxelplotn kat twv CMIP avtutpoownwyv (CMIP agents).

e To ROSE (Remote Operation Service Element) xypnotlpomnoleital ya OAEG TIG avTaAAayEG
Sedopévwv tou CMIP.

Baowkdg tpomog Asttovpyiag CMIP. To mpwtokoAAo CMIP amattel tnv eykabidpuon evog
OUOXETIOHOU PETAED TwV Slaxelpl{OUeVWY CUCKEUWY TIPLV TNV €vapén omolacdnmote aAAng
ETUKOWWVIOG Kol avTtaAAayng dedopévwy. AUTO YIVETAL e TN XPrionN UTINPECLWY CUCXETLOUOU
tou CMIS. To CMIS (Common Management Information Services) nepi\apBdvel Eéva cUvolo
UTINPECLWY, OL OTIOLEC XPNOLUOTIOLOUVTOL Yia TN TPOGBacn Kal ToV EAEYX0 TWV SLKTUAKWY
OTOLXELWV KL CUCKEUWV. TN CUVEXELX [E TN XPHON TWV UNNPECLWY EL80MOINONG Kot SLaxel-
plong tou CMIS umopet va petadepel dedopéva Slaxelplong amo Kat mpog tig Stoxelpllope-
VEC SIKTUOKEG OUOKEUEC.

Onwc npoavadépape o CMIS mepthapBavel uninpeoiec cuoyetiopou, eldomoinong kat Sta-
xelplong, onwg autég palvovtal otov mivaka 7.3.3.a.

Ynnpeoieg CMIS | Evépyeleg
Yninpeoieg ouoxeTiouoU
M-INITIALISE Snuoupyla CUCXETIOMOU HETALY CUOKEUWV
M-TERMINATE SLOKOTIH) CUCXETIOMOU HETAEY CUOKEUWV
M-ABORT QTTOTOWN SLAKOTI) CUCXETIOMOU LETOEY CUCKEUWV
Yninpeoisg etbonoinong
M-EVENT-REPORT QTTOOTOAN YEYOVOTWVY
Ynnpeoisg Siaxeiptong
M-GET avaKTnon WLoTNTAG
M-SET OPLOUOG LOLOTNTAG
M-ACTION arnaitnon EKTEAEONG LULOG EVEPYELOG
M-CREATE Snuoupyia Vg avTIKELLEVOU SLaxeiplong
M-DELETE Slaypaodrn evog avtikelpévou Slaxeiplong

Mivakag 7.3.3.a: Yninpeoieg tou CMIS
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Qotooo, mapolo ou To CMIP mpoodépel MOAU EPLOCOTEPEG AELTOUPYLEG OE OXEON ME TO
SNMP, oL SIKTUOKEG OUOKEUEG Tou AladLlktUou umootnpilouv to TPpwWTtokoAAo SNMP kat oxL
to CMIP. Auto ocupfalvel ylati Ta ocuothpata dlaxeiplong Kot oL avtmpocwrnol tou CMIP
elvatl oAU TtL0 TepimAOKA KoL €XOUV LEYAAUTEPEC OMALTOELS O€ TTOPOUG GUCTHOTOG YLaL TN
Aeltoupyla Toug.

7.3.4°EAeyxo¢ Ko tapatrpnon Stktvou pe xprijon NMS

Onw¢ npoavadépape, éva Zuotnpa Alaxeiptong Awtvou (NMS) sival €vag ouvSuaopog
epYoAeiwv UALKOU f/Kal AOYLOULKOU, TO OTOLa ETUTPEMOUV OTO SLAXELPLOTH va eTUPBAETEL TA
ETUUEPOUG OToLXEl amod ta omola amoteAeital éva SIKTUO Kol Vol TO EAEYXEL LA ONUELD PE
nipoBAnuatikn Asttoupyia og oxéon e Ta anodekta nineda Asttoupylag.

To NMS mapakoAouBsei ecwTePLKA SLAPKWG TO SIKTUO YLl TUAMATO LE apyr Aetoupyla f
aduvapia anodkplong, mou mBavo va odeilovtal o€ UTEpPOPTWON YPAUUWY, SLOKOULOTEG )
OUOKEUEC EKTOG AELTOUPYLOG, UTINPECLEG XWPLG AOKPLON, YPAUUES XWPLG EMLKOWVWVIA K.A. Kall
eldomnolel Tov Stayxelploth LEow e-mail, pnvupatog SMS n kamola GAAN popdn cuvayepuou.

Mapadeiypata yla To mwe UMopEL va TpayHatonotioel eEAEyxoug sival va oteilel aitnua
npoPoAng pLag otooeAidag (HTML request) og éva Alakoptoth lotooeAidwv (Web Server) n
va oTelAel éva e-mail péow tou SMTP o€ éva Alakopotr) HAektpovikig AAAnAoypadiag (Email
Server). Emiong Xpnolonolel MPOKOOOPLOMEVEG TIMEG LETPROEWYV, OTIWG O XPOVOC ATIOKPLONG,
n StaBeouotnta, xpovog ANEng KA.

OuotaoTtikad éva NMS amoteleital and otolyela mouv avaAapfavouv:

e EVTOTLOO CUOCKEUWV SLKTUOU, QLUTOLATO EVTOTILOWO €VOG SLOXELPL{OUEVOU QVTIKELUEVOU,
Omnwg évag dlavopéag, étav autd cuvdéstal oto Siktuo.

o MapakoAolBnon cuokeVwV SIKTUOUV, WOTE va £XOUV LYLA AElToupyia KOL VO QVTATTOKPIVO-
VTOL OTLC TTPOKOOOPLOUEVEG OMALTAOELG AOS00T1¢ TOUG.

e Avdaluon anddoong Siktuou, e apakoAolBnaon xpnong eUpoug LWvng, ANMWAELAG TTOKE-
TWV XPOvou ARENG Kol AAAEC CUCKEUVEG JUE EVEPYOTIOLNILEVO TIPWTOKOAAO SNMP.

o EEuTvEG ELGOMOLACELG [IE OPLOUO CUVAYEPLWV YL TA OVTIOTOLKO OeVApLa TPORANUATWY
KOl ATIOOTOAN €L6OTIOLOEWY OTOUG SLOXELPLOTEG.
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Ewova 7.3.4.a: MapdBupo Slaxeiplong diktuou pe xprion Demo OpenNMS

Tuotnpa Alayxeiplong Atktoou pe Xxprion mpwtokoAAou SNMP. Onwg npoavadpEpapie, Umap-
xouv edpappoyéc NMS rou umootnpilouv to mpwtokoAho SNMP, kaBw¢ MOANEG CUOKEUEC,
avefapTNTWE KATAOKEUAOTH, €X0UV eVowHaTwHéEVOUG SMNP agents kot SleukoAUvouv Thv
TlapakoAoUONOH TOUG PECW TOU TIPWTOKOAAOU. Al va UMOPECEL Lot CUCKEUN VOl EVIOTILOTEL
Kal va opakoAouBnBei, apkel va avayvwploTtel kat va evowpotwOel 0To AoyLlopikd tou NMS
To oxNuo MIB mou amatteital yia va yivel n Sloxeiplon tng cuokeung.

Fevikdtepa ta NMS pe xprion mpwtokoAAou SNMP emitpEnouy:

e Tn ouA\oyn dedopévwy anod onoladnmote npoélevuon SNMP

® TNV Aoy TWV OVTIKELUEVWY 10D mou Ba mapakoAouBnBolv

e tnv unootpEn SNMP mvakwv Kot dnpoupyla mpocapuocuévwy MIBs

e tn ANYn SNMP mayidwv (traps) amno ebapUOYEC KAl CUOKEUEG TOU SIKTUOU
o Tn SLpOPPWON CUVAYEPHWY KOL TLLWV 0plwv tapakoAolBnong

A H eykatdaotacn evog NMS Sev pmopel amod povn Tng va KAVEL OITOTEAECHUATLKN

™ Slaxeiplon Kot EAeyxo tou Siktuou. Ma va cupPel auTd, ol SLOXELPLOTEG OdEl-
AOuV va 0ploOUV 0TO CUCTNUO TOUG KATAAANAOUG CUVAYEPLOUG, 0T KATAAANAQ
onUela, WoTe va EVIOMI{OVTOL KOL VO AVTLLETWTTILOTOUV TA TIPOBANUATIKA onUEela
o€ SLOKOMLOTEG, EDAPHOYEG KAl ETKOWVWVLA, TIPLY autd e€eAyBolv o TTOAU 0o-
Bapotepeg BAGPEG.

H edbapuoyn pe tnv mhatdopua Staxeiptong NMS eykabioctavrtal os éva otabud gpyaoiag,
ETUKOWWVEL LLE TLG SIKTUAKEG CUOKEUEC KOl CUAAEYEL SedopEVA Ao TIG TANPODOPLOKEG BACELG
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(MIB) toug. Ol mAnpodopisg mpoPdaiAovtal, eite oto mapdBbupo/kovoola Slaxeiplong tng
edapLOYNG €lTe WG ATTAEC TIUEG, £TE WG OTATLOTLKA, £(TE Pe popdr ypadnUATWY ylo KAAUTEPN
KATavonon Toug armod Toug SLaXELPLOTEC.

MNapadeiypata NMS Aoyilopikou sival ta Microsoft Nerwork Monitor, OpenNMS, Net-SNMP,
Pandora FMS k.d.
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Epwtiosig— Aoknosig KedpaAaiov

1.
2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

TiLelval éva Zuotnua Ataxeiplong Atktoou (NMS);

T Suvatotnteg mpoodEpel Eva cuoTnUa tapakoAolBnong kot Slaxeiplong Tou Stktou
otov SLaxelpLoth;

Motloug topeic Stoxeiptong mepthapBavel to povteho Slaxelplong SIKTUOU TNAETILKOWVWVL-
WV ToUu opyaviopou OSI;

Me tL aoxoleital n Alaxeipion Mapapetpornoinong (CM) tou povtéhou Alaxeiplong At-
KTOwvV tou OSI;

Molot gival o otoxol tng Awaxeiplong Mapapetpornoinong Tou Hovtélou ALoXelplong
AwtOwv tou OSl;

AvadEpPeTeE OVOUOOTIKA TLG TIEVTE SPACELS ATO TIG OTMOLEG amoteAeital n Alaxeiplon
Mapapetpomnoinong Tou poviéAou OSI, TOOO yLa To UALKO 000 KAl YLa TO AOYLOMLKO.
TiLepyaoieg mephappavel o Zyebdtaouoc kat Atayeipton CM kot o EAeyyoc Mapauetporoi-
nonc¢ otnv neploxn Alaxeiplong Mapapetponoinong tou poviehou OSI;

TLepyaoieg mephapBavel n Tavtomoinon Mapaustpomnoinong, n KootoAdynon Karaota-
on¢ MNapauetpomnoinonc kail n EmraAndevon kot AétoAoynon lMNapouetponoinong otny mne-
ploxn Awaxeiplong Napapetpomnoinong tou povtélou OSI;

T elvat To odpaAipa kot to AdBog kat ot n dtadopd toug, cuudwva e Tt Alaxeiplon
IpaAudtwy tou povtédou OSI;

Me ToLo TPOTO UMOPEL 0 SLaXELPLOTAG SIKTUOU va evToTtiostl éva oddApa oto Siktuo;
Anto mota Bripata anoteleital o Kukhog Emefepyaoiag Alaxeipiong Idaiudtwy (Fault
Management Process Cycle);

T elval n Alaxeiplon Emdooswy (Performance Management) tou povtélou Alaxeiplong
AwktOwv tou OSl;

TLodeilel va KAveL 0 SLaxelploTn SIKTUoU Katd Tnv Alaxeiplon EMSO0ewv Tou HOVTEAOU
OSI, WOTE VOl KATAOTPWOEL UL ATIOTEAECHLOTIKY OTPATNYLKA CUAAOYNC KoL OVAAUONG TWV
Sedopévwy anodoong tou Siktvou;

TL mpoodEpel 0TOV SLAXELPLOTH SIKTUOU ULt CWOTA OXESLACUEVN OTPOTNYLKI) GUANOYAC
Kal avaiuong twv dedopévwy amodoong tou Siktuou;

TL elval n Awaxeiplon Kootoug (Accounting Management) tou povtélou Alaxeiplong
AwtOwv tou OSI;

Molog eival o okomog tng Atoxeipong Kéotoug tou povtélou Altayxeipiong Atktiwy tou
OSI, avaloya e TO OTOXO TOU EKACTOTE OPYAVLOHOU N EMIKELPNONG;

Tu elvaw n Alaxeiplon Aodpaleiag (Security Management) tou povtéAou Alaxeiplong
AwtOwv tou OSI;

TLMpémel va paypatonolnBel, wote va eival amotedeopatiki n Alaxeiplon Acdadeiog
Tou Hovtélou Alayxeiptong Atktiwv tou OSI;

Tielval o Alayelplotng Aiktuou (Manager Server) Kot moLeg ivat ot Bactkég Aettoupyieg
TIOU ETUTEAEL;

TL gival o Avtimpoowmnog Aktuou (Agent) kot Toleg elval ol BaokEG AELTOUPYIEG TTOU
ETUTEAEL;

TL elvat n Baon NAnpodoplwv Alaxeipiong (Management Information Base, MIB) kot
mola elvat n dopn Tng;

T elval to mpwtokoAo SNMP (Simple Network Management Protocol) kat ané mola
Baowka otolyela amoteAeital;

TLelval éva SIKTuako Yeyovog oUdwva e To TPwTOKoAAo SNMP;
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24.

25.

26.

27.

28.

29.
30.

Mwg Aettoupyel To mpwtokoAAo SNMP;

Moteg eivat ol BaolkEG eVTOAEC TOU TTPWTOKOAAOU SNMP;

Mowa Sladopad €xel n mpwin €kdoon SNMPv1 tou mpwtokdAAou SNMP pe tnv mio
npoodatn ékdoon SNMPv3 avadoplkd pe Ta otolyeia aodalelag tng aubevtikomoinong
KOl TNG AKEPALOTNTAG;

TLeivat to mpwtokoAlo CMIP (Common Management Information Protocol) ko aré mota
Baoika otolyeio amoteeital;

Mota eivat ta U0 Baotkad MpwToKoAAa ou xpnaotuornolel to CMIP, ylati xpnotponolou-
VTaL KoL o€ Ttolo eninedo tou poviéhou OSI Bplokovtay;

Mwg Aettoupyel To MpwtdkoAAo CMIP;

Moleg eivat oL Bactkég umtnpeaieg tou CMIS avaloya e TIC Epyacieg ou emtteAovy;

Aoknoslg og Epyaotnplako NepiBaiiov

1.

Mreite otnv LlotooeAiba tou Demo OpenNMS (http://demo.opennms.org/opennms/

index.jsp) kot pehetnote to mepBaArlov dlaxeiptong Siktuou mou poodEpEL.

e [M\onynBeite otoug SLaKoULOTEG KaL Selte Ta oTolkela Tou tpoBdAAovtal otnv 086vn
Slaxeiplonc.

e Evtomiote éva ouvayeppo kot Selte TNV attia tou.

e Avalntnote pa Slaxelpl{OPevVn cuokeur amno tnyv IP StelBuvor] Tng.

e Acite éva ypadnua (uevou Reports->Charts) kat culntnote Tl cupnepdopata Byalete
oo AUTA OXETIKA UE TN Aettoupyia Tou Siktuou.

. Eykotaotrote 0Tto £pyaoctrplo pa epapuoyn Staxeiptong diktvou, avaloya e To epL-

BaAlov Aettoupylkol cuoTruaTog rou sivat Stabéoiuo. Mpoteivovtal ot

OpenNMS (http://www.opennms.org/get-opennms/)

Net-SNMP (http://www.net-snmp.org/download.html)

1 omota AAAN €XETE 6N EYKATECTNEVN OTO EPYACTAPLO OOC.

e MeAetrote o meplBAAAov Slaxelplong ou mPoodEPEL N EYKATECTNUEVN EDapPUOYN.

e Ekteléote éva mapadelypa evtoAng GET kal deite Ta amoTEAECUATA TNC.

BiBAoypadia

Arne Mikalsen, P. B. (2002). Local Area Network Management, Design and Security. Wiley.

Asante. (2005). Simple Network Managemet protocol. Asante Inc.

Anttalainen T., (2003), Introduction to Telecommunications Network Engineering, Second

Edition, Artech House

James Edwards, R. B. (2009). Networking - OSI, TCP/IP, LANs, MANs, WANs, Implementation,

Management and Maintenance. Indianapolis: Wiley.

McCabe J, (2007), Network Analysis, Architecture, and Design, 3™ edition, Elsevier Inc.,

Morgan Kaufmann Publishers

The Internet Engineering Task Force (IETF), IETF-related tools, standalone or hosted on tools.

ietf.org, https://tools.ietf.org/html/rfc1095.

[232]



AZOAAEIA AIKTYQN

KedpaAaro 8o
AZDOAANEIA AIKTYQN

Elcaywyn

Y’ auTO To KeEPAAalo Ba HEAETACGOUNE THV OVaYKOLOTNTA TG POCTAciag Twy mAnpodopLa-
KWV CUCTNUATWY KOL TWV ETUKOWVWVLWV TOUC. ApxLKa Ba yivel pia mpoomdbela avayvwpLong
Tou poPAnuatog, SnAadr amo moLlov Kol ylati mpEneL va mpootateuBouv ta mAnpodopLlakd
CUOTHHOTA KOL OL ETUKOWWVIEG TOUC. KaTomy Bo LEAETOOUE TIG BACLKEG EVVOLEG TNG AohA-
Aelog SIKTUWV Kal TEAOC Ba TeplypAdOoUV OL TEXVLKECG KOl TO LETPA QVTLLETWIILONG ATIELAWV.

Awsaktikoi Ztoxot
Me tnv oAokAnpwon tou 8% kedpalaiou ot pabntég Ba mpémel va eivat og B€on va:

® 0pilouv TG BaOLKEG Evvoleg TNG aodAAELag MAnpodopLWV

® SLATUTIWVOUV TOUG KvEUVOoUG Kal TG aduvapisg Twv Siktvwv H/Y

e chapudlouv pebddoug kal gpyadeio avayvwplong tng mapafiaong tng achalelog
KOlL TTPOOTAOLAG TG

e cdapudlouv tpomoug, nebodoug kal epyaleia, waote va pnmopolv va dltachaAicouvv
TN SLaBecpoTNTA TWV MOPWV Kol TwV MANPOdOPLWV EVOG UTIOAOYLOTIKOU CUCTAUATOG -
Stuou

® XpnotlpomololV Kot va puBuilouv otolxelwdweg to Telxog mpootaciog (firewall) evog
H/Y - Swktbou

e cfnyouv tn onuoaocia g aodalelag mAnpodoplwv Kat SIKTUWV oTo TEPIBAANOV pLLOG
ouyxpovng emixeipnong

A aKTikEG Evotnteg

8.1 Baowkég evvoleg Aodalelag Sedopévwy.

8.2 EUTLOTEVUTLKOTNTA - AKEPOLOTNTA - SLABECIUOTNTA - AUOEVTIKOTNTA — EYKUPOTNTAL.
8.3 Aduvapieg — kivduvol.

8.4 M£Bodbol kal Texvikég mpoaotaciag.

8.1 BaolkEg €vvoleg AodaleLag dedopsvwv

ot VO KATOVO OEL KATTOLOG TNV €VVoLd TNG A0PANELOC, TIPEMEL VA QUITAVTIOEL OTA EPWTHUOTA
TL onuaivel N acpalela yla Tov kabéva amod gudg, molot ival autol mou npocnabolv va
napapLdcouy tnv aodpAAELa KOL TIOLEG ELvalL OL TTPOBECELS TOUG.

Mot TOUG TEPLOCOTEPOUG OO EUAC, OTAV OKEDTOUNOTE TNV A0PAAELD OE OXEON UE TNV TE-
xvoloyla Kol Toug UTTOAOYLOTEC, EVVOOUUE OTL KATtolog O€AeL va uTtokAEPEL TOV aplBUO TG
TUOTWTLKAG LaG KAPTAG 1 TOV TPOTTEXKO AoyapLlaopo Hag yLo tpodaveic Adyoug. Ao tnv aAAn
LEPLA, OV KATIOLOG Elval AvOPwWTTOC TToU MSPA Kol ETINPEATLEL KOWWVLKOTIOALTLKA LLE TOV TPOTIO
{wnc Tou Kol TNV SoUAELd Tou, TBavov karmolol va eviladEpovtay yla TG Anpodopieg mou
armoBnkeVEL OTIG NAEKTPOVLKEG CUOKEUEC TOU KoL yLat TG MAnpodopleg mou petadépel HEow
Twv Snuoociwv SIKTuWV Kal va TtpoomaBnoouv va UTtokAEPoUV KAToLleg TAnpodopleg amo
TO NAEKTPOVIKO TOU TaXUSPOUELD. Z€ YEVIKEG YPAUUES, O MECOG AvBpwmog eival adlddopog
TEEPAV TWV MANPOdOPLWY TTOU TIOAVOV amoBNKEVUEL GTOUG UTIOAOYLOTEG KL AVTAANACOEL LECW
NAEKTPOVIKWVY CUVAANQY WV, TWV OTOLWV N UTTOKAOTIH) UIMOPEL VO amopEPEL KATIOLO OLKOVOLKO
odelog.
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Map’ 6Aa autd, ag ultoBEcoupe OTL YEVIKOTEPA aodPAAELa lval n TTPOoTIABELa TTPOOTACLOC
oo eEWTEPIKEG ETUPROUAEC TWV TTANPOPOPLWY KOL TWV CUCTNHUATWY, KOTA TNV SLAPKELD TNG
AelToupylog Toug 1 KATA T SLApKELA ETLKOWVWVIAG e AAAA NAEKTPOVIKA TTANPOdOPLAKA CU-
otAuaTta.

Y’ aUTO TO onElo TIPETEL VO SLEUKPLVICOULE TL ElVOL QUTO TIOU TIPETIEL VAL TIPOOTATEUCOUE.

Noépog Anpodoplakol Zuctrpatog | Ayado (Asset). KaBe avtikeipevo i mOPOG mOU avrKeL
1 urtootnpilel éva mAnpodoplakd cuoTNUA Kol To omoio atilel va mpootateuBeL.

Ta ayaba elvat:

e Ktipta, Ymoloylotég, Awktuakr Yrodoun,

o ErumtAa, KTA

o Apyxeia (NAeKTpoOVIKG, évtumal)

e Aoylopikd Edappoywyv, AEIToupyLkd ZUoTAUOTA, KTA.

'Opwg notog emiBoulevetat TNV A0HAAELA TWV CUCTNUATWY KoL TWV ETILKOWWVLWV;

Av yupiooupe miow otov SgUTePO TTAYKOOULO TIOAEUO VoL SoUUE €va mapadelypa. Ag utoBE-
ooupE OTL elpaote otnv Béon Twv Meppavwy Kot OEAOULE val EMLKOWVWVHOOULE HETAPEPO-
VTag HnvluoTa yla TG B€oelg mou mpokettal va MANEEL n agpomopia oe 0An tnv Eupwrmn.
'O\eg oL eAeUBepEC KUBEPVNTELS TIC KOOUOU e KABE TeXVOAOYIKO HEao Ba mpoomaboucayv va
urtokAéPouv auUTEG TIC TAnpodopiec.

ETopévwg 0 TPWTOC Tou €Xel AOyoug va mapaBLldost tnv aodpaleta mANPodopLWV KoL ETTL-
KOWwVLwY, KaBwg Kot To avtiBeto va T mpootateloel He kABe Tpomo kol mbavotnta
SLaBétel kol To KaAUTEPO EOMALOUO, gival oL KUBepvROeLS. Baowkd otolxeio otnv aoddAela
elval va kaBopicoupe molol elpacte Kat anod notov Béhoupe va npootateuBoupe, Snhadn
TIOLOG £lvail 0 KAAOG KalL TIOLOG O KALKOC.

H ouvnBng taktikn mou akoAouBel cuvnBwC pia etatpeia 1 évag opyaviopdg pe moAAoUg
epyalouevoug Kal eAATeg ival va ansuBuvBel oe cupBolloug aoddletac. H Bewpla mou
unootnpiletatl and autoug eival “0co meplocdtepn aoddalela enttevxBel 1doo kaAUtepa”.
JTN TPAYUOTIKOTNTA OUWG LoXVEL OTL 8ev uTtdpyxel amodAutn acddlela kal Baciletal otnv
6éa OtL n andAutn achaiela pnopel va emteuxBel povo, otav dev Slaxelpl{Opacte gvai-
oBnta dedopéva kat 0tav gV UTIAPXOUV LLUCTIKA TIOU TIPETEL VAL LETAS0B0UV.

Baowopuevol o’ autr) tn Bswpia n acpAAELa TTOU Uopel va TETUXEL KATtoLog Baciletal mavta
O€ LA AVAAUoN avTLOTAOULONG TOUG KOOTOUG Kal TwV WHEANUATWY TTOU UIOPOUV VL ETTL-
teuxBouv, avtiBeta pe Toug el6IKOUG aoPAAELAG TTOU UTIOOTNPIloUV OTL TIPETEL VAl EMEVOU-
BoUV 000 To SUVATOV MEPLOCOTEPO XPHHATA, WOTE VA EMITELUXOEL N aMOAUTN pooTaCia TWV
TIANPOPOPLWV KAl ETIKOWWVLWV. a mapadelypa o pia Tpamnela molo ival To péyebog tng
enévduong mou KAvel otnv achaiela; Kat av o aplBpog ULag moTWTLKIG KAPTAG TTOU XABnke
Sloppelioel, OLEG elval oL GUVETELEC; Elval TTOAAQ Ta mapaSelyaTa UE TIEPUTTWOELG TTOU EYL-
VaV 0yOPEC LE avTlypad o MIOTWTIKWY KAPTWV O TIOAELG 1] KO XWPEC TIOU SeV elxe emiokedTel
TIOTE TOU O KATOXOG TNC TILOTWTLKAC KapTag. Mota sival n emidpacn amnd TETOLA MEPLOTATLKA
otnVv aflomoTia TN TPAMelag KoL TOLo TO KOOTOG OE QVILOTABULIOUA UE TNV EMEVOUOCN OTNV
aodAAela OV €XEL KAVEL,

OL oUVEMELEG artod TNV Ttapapioon tng achAAelog evog ayabol pmopel va elval AUECEC OLKO-
VOULKEG OUVETIELEC, OTIOU UTIOPEL EUKOAQ val LLETPNBEL TO KOOTOG TOUG, OMWG YLA TTAPASELY A
N enavayopd evog UALKOU WETA TNV KATAOTPOodN, OPWE UMOPEL VA UTAPXOUV KOl EULECEC
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OUVETTELEG TTOU eV elval EUKOAO va UTIOAOYLOTEL TO KOOTOG. Ma mapadelypa, av pio tpanela
Téoel BUpa urtokAomn ¢ Twv Kwbikwv web banking, Ba xabel n epumiotoouvn Kot pall Ba xa-
BoUv Kal ol meAdteg TNG. Eva AAAo KOOTOG Ba TV Ol VOULLLEG CUVETELEG TTOU TILBAVOV va
UTIAPXOUV WC amotéAeopa tnG mapaPiaong aodalelag. TEAOC, av TO POIOV TTOU TAPEXEL La
gTalpeia ival untnpeoieg mou Baocilovtal o mMAnpodopLaKE cuCTAUATA Kal N tapaBiaon Tng
aodpAleLlag MPokAAeTe LOVLUN 1 Tapodikn aduvapia mapoxnc tng uninpeciog (emibeon DOS-
Denial of service), To KOOTOG N TAPOXNG UTINPECLAC VAL AVUTIOAOYLOTO MEPQ. ATIO TO KOOTOG
TOU Uropel va uTtapEel AOYyw VOULKWY CUVETELWV. Mo TAPASELYUA, AV Lo TNAETUKOLWVWVLOKN
etatpeia kwntng tnAedwviag SnAwoel aduvauia va mapéxel KAROELG, unvupota, Aladiktuo
eni pa eBSopdda, ol anwAeleg TBAVOV va €ival AVUTIOAOYLOTO LEYAAEC.

8.2 EMTILOTEVTIKOTNTA - OKEPOLLOTNTA - SLaBeoLLOTNTA - AUOEVTIKOTNTA — EYKUPO-
™Tmrta

Téooepa ival Ta BaotkA POPAOTA TTOU TIPETEL VAL EMIAUCEL KATIOLOG KOTA TNV avAAuan Kot

10 oxeblaopd Tou eminedou NG acdAAELAG TTOU BEAEL vaL ETIITUXEL.

To éva avadEPETAL WE EUMIOTEVTIKOTNTO TWV MANPOodOPLWV Kol OXETIZETAL LE TV TBavoTnTA
Sloppong minpodoptwy. MNa moapadetypa, Otav amooTEAAOULLE TOV ApPLBUO TNE TLOTWTIKAG LOC
Kaptog, O€Aoupe va to apaldPel LOVO 0 TTAPAAATITNG KAl KAVEVOC AAAOC.

Epruotevutikotnta (Confidentiality) sival n amotpornn tng mpooBacng oe LOLWTIKEG TIAN-
podopieg amod aroua mou Sev €xouv e€ouclodotnaon.

To Seltepo Baokd mMPoPAnpa eivat va EaodaALloTEL N AvayVWPLOLLOTNTA TNG TAUTOTNTAS
auToU ToU €xeL pooPaacn 1 LETAdIOEL TIG TANnpodopies. Mo mapAdSelypa, 0TV AMOCTEAAEL
KATIOLOG TOV aplOUO TNG TILOTWTIKAG TOU KAPTAG, TPEMEL Vo SLlacdaALoTel pe kKABe TpOTO OTL
elval Kol 0 KATOX0G TNG KAPTAG.

AuBevtikomnoinon (authentication) | mwotonoinon Tavtétntag sival n e€acdalion ot n
TAnpodopia TPOEPXETAL QIO OLUTOV TIOU VOUI{OUKE OTL TNV LETESWOE.

To tpito MpOPANUa opileTal W akepalOTNTA TWV TANPOPOPLWY TO OMoio onUaivel OTL N pe-
tadi6opevn mAnpodopia dev €xel umooTel kapial aAAQyr KOTA TNV OOCoToAN. MNa mapddely-
L0, AV KATIoLo¢ Umopouoe va aAAAEEL TO aplBpd Aoyoplacpol TPAmElNG KOTA TANPWLL LA
OUVOAAOYAC YLOL TNV ayopd eVOC TTPOoLovToc Kat £Bale to S1kd Tou Aoyaplaopod, Ba ntav nopa-
Blaon tng akepatotnTag.

Y’ 0UTO TO ONUELD Elval oNUOVTLKO va SLEUKPLVLOTEL TTOLOC elval 0 e§ouctodotoupevog, SnAadn
TIOLOG £XEL CUYKEKPLUEVA SIKaLWaTO TipooBaaong kal emeepyaciog oTig mMANpodopleg Kot otal
péoa ylo tn Stoxeiplon toug. Npodavwe e€ouolodotnaon £xeL 0 SnULOUPYOGS TTou avadEpeTal
WG LOLOKTATNG Kal Kat' eméKTaon OAOL OL XPrOTEG OTOUG OToloUG €XEL SWOEL TNV AdELA UE
Swalwpata MePLIKAC ) TANpoug pooBaonc.

Akepauotnta (integrity) eivat n Staodpaiion otL ol mMAnpodopieg Exouv uTtOoTEL AAAAYEG
MOVO oo €€0UCLOSOTNUEVA ATOUAL.
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To televtaio Baokod INTnua sival n mpoAndn oto oxedlaopud tng achAAeLog OTL TA ATOUA
TIOU GUUMETEXOUV O€ NAEKTPOVIKEG ETILKOWWVIEG Kal SlaxeLpilovTal EUMLOTEUTIKEG TANpodo-
pleg va NV pmopolv va apvnBouyv TV EUTAOKH TOUG.

Mn apvnon tautotntag (Non repudiation) opiletal wg n n amomnoinon twv euBuVwy €K
TWV UOTEPWYV XPNOTWV TIOU CUMETEXAV OF pLLa NAEKTPOVLKI ETILKOWVWVIA.

Juvnbwg og LA NAEKTPOVLIKN EMLKowwvia Tou petadibovtal svaiodnta dedopéva eival
anapaitntn n motonoinon tng TAUTOTNTOC ToU XPnotn aAld Kot n eEaoddlion otL ta Se-
Sdopéva dev €xouv tporomnotnbetl and pn eovolodotnuévo atopo, SnAadn o cuvduaouUog
NG AUBEVTIKOTNTAG KOLL TNG OKEPALOTNTOC TTOU lval yvwoTtr wg e€aoddalion tng Eykupotntag
(Validity) twv mAnpodopiLwv.

TENOG O£ UEPLKEG TIEPUTTWOELG OTIOU Elval amopaitnto va dtacdaAloTel n adldAeuttn mapoxn
npocBacng os MAnpodopieg amnod sfovolodotnuévoug xpnoTeg opiletal n £vvola tng dtode-
oLUoTNTAG TWV MANPodopLWY. AV ylo TIAPAdELya opvouvTaV 0 SIKTUOKOG TOTIOG NAEKTPO-
VikoU Tayubpopeiou tng Google og UeEPIKA eKATOMUUPLA AOyapLACOUG TNV TPOoBach OTIG
rmAnpodopiec Toug peta anod emnibeon hacker, Ba Atav napapiccn tng StabeoipuodTnTag Twv
TAnpodopLwV.

AapuBavovtag umodn dAa ta mopanavw INTHUOTA KAt To oXeSLAopo tou emumédou aoda-

Aelag mou BEAEL va EMITUXEL KATIOLOG LBLWTNG, ETALPELD, 0pYyaVIOUOC Hmopel va StatumwOel
€VOLG YEVIKEUUEVOG OPLOUOG yLa TNV a.oddAELa.

Aodalela Twv mAnpodoplwv eival n eniteuén tou oxedlalopevou emmédou SLaBeoLuo-
TNTAG, OKEPALOTNTOG KAL EUTILOTEVUTIKOTNTOG TWV ANPODOPLWV.

a tnv emiAuon Tou MPWToU BACIKOU TIPOBARUATOC TNG EUTILOTEVUTIKOTNTAS TWV MANPOdOPLWY
N TILO EVPEWC XPNOLUOTOOUEVN LEBOSOG elval n TEXVLKA KpuTToypAdnong/ amokpumtoypa-
dnong. Na mapadelypa, ag Bswprjoovpe otL Vo PidoL BEAOUV VOl EMILKOLVWVIOOUV QVTOA-
AAooovVTaG LNVU LOTA KELUEVOU LIE TIC NAEKTPOVIKEG CUOKEVUEC TOUG MECW TOU ALaSLKTUOU Kot
Sev BéNouv OAo¢ 0 urtdAOLTOG KOOHOG VoL yVwpPileL yia oo B€pa culntave. Mo to Adyo auto
MPoomaBoUV e KATIOLO HUNXOVIOUO VA TPOTIOTIOL)COUV TO OPXLKO UAVUUA £TOL WOTE OMOLOo-
dnmote amoktroel mpocBaon va sivat aduvato va to dtaBacel. I Bépata achalelag Bew-
pouue OTLavTa Kamolog pooradei va urtokAEeL TAnpodopleg Kat mavTa EXeL TOAVOTNTEC
V0L TO EMITUXEL. TEAOG, OTAV TO HAVUHA GTACEL OTO IPOOPLOKO TOU, ME QVTIOTPOdO UNXAVIOUO
TO MAVULO LETATPEMETAL OTNV APXLKH TOU Hopdr WOoTE va ival avayvwplolpo.
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Ewova 8.2.a: Kpurttoypadnuévn Emkowvwvia

Kpunttoypadnon sival n epappoyr pia TEXVIKNG, cuvnBwg evog padnuatikol alyopib-
HOU, UETATPOTIAG TTANpodopiag UTIO Hopdr) armAol KELUEVOU O popdn KN avoyvwpiotun,
£€TOL WOTE KATA TNV armoBnkeuon N LETadopad TNG va KNV ivat mpooBAactun amo pn e€ou-
olodotnuéva ATopa.

Amnokpuntoypadnon sivat n avtiotpodn TEXVLKN TOU ebapUoleTal LOVo amo e¢ouctodo-
TNUEVA ATOUO OE KPUTTTOYPAdNUEVN 1N avayvwpLloLpn mAnpodopia, £ToL WOTE VO UETA-
OXNUATLOTEL OTNV apXLIKA Hopdr AITAOU KELLEVOU.

Kpunttoypadnua (Chiphertext) opiletal o peTooXNUATIOUOG TOU APXLKOU Aol pNVU-
patog kelpevou (plain text) og popdn pn avayvwpiowpn and tov Kobsva mou dev €XeL TO
LNXQVLOUO amoKpuTttoypadnong.

Yt pebodoloyia TwWV TEXVIKWY KPUTTOYPAdNOoNG KoL Arokpumtoypddnong UNApXEL TTAvTa N
gvvola kAeldi (key).

KAewdi (key) pmopoupe va Bewpriocoupe OTL eivat €vag KwdLkog amo hndlakd dedopéva
Tou Aeltoupyel og cuVSUACUO UE KAtolov alyoplBuo Kpumtoypadnonc/amokputoypa-

énong.

Yrniapxouv 800 Baotkol TUTIOL KPUTITOYPOPLKWY CUCTNUATWY: N KPUTITOYPAhNON UE LUCTIKO
KAl kal n kpuTttoypadnon pe dnUooto KAeLSL.

3TNV Kpumtoypddnon e LUOTIKO KAELSL (secret key) 1} cuppeTpkoU KAELSLOU (symmetric
key) xpnowomnoleital to dlo kAeSi otn Stadikaoia kpuntoypddnong kat otnv dtadikaoia
amokpumnrtoypddnong, To omolo OPWG elval YWwoTd POVO O0TOUG XPHOTEG TTOU CUUUETEXOUV
0TNV NAEKTPOVIKN eMLKoWwvia. AvtiBeta, otnv Kpumtoypadnon pe dnuooto KAeWSL (public
key) xpnotpomnoteitat éva (euydpt SNUOCLOU-LELWTLKOU KAELSL0U yia TIG StadLlkaoieg KpUTTO-
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ypadnong kat amokpumntoypddnong, 0mou to Snpooto peTadiSeTal 0TOUG CUMUETEXOVTES
S0 péow aopaAoUg KaVaALol TwV SNUOCLWV SIKTUWY, VW TO OLWTLKO TAPAUEVEL TTAVTA
TOTILKA ATIOBNKEVUEVO KOlL TIPOOTATEVUEVO YLa XPHon.

8.2.1'EAeyX0G OKEPAUOTNTOG - CUVAPTHOELG KATOUKEPUATLOMUOU - cUvoPn unvipatog

Mpwv pehetriooupe Aiyo Babutepa nwg e€aopaliloupe TNV UMIOTEVTIKOTNTA, SnAadn mwg
UTOpPOULE va KPUWOULE TO TEPLEXOUEVO TOU EUTLOTEUTIKOU UNVULATOC Qo TA AT oWV
B€Nouv va Souv To TepLeXOEVO Tou, Ba §ekvriooupe eetalovtag to {RTnua tng e§aodaiiong
TNG AKEPALOTNTAG TWV MANPOdOPLWV.

AG UTIOBECOULE OTL EXOUME EVa NVULLA YPOUMEVO OE EVOL KOMMATL XAPTL KOLL [LE KATIOLO TPOTIO
TO €xoule oppayioel, OTWG 0T pWHALKN €moxn To dimAwvayv Kal To UTEypadav pixvovtag
KEPL KOLL TIPLV OTEYVWOEL TO KePL amotuTiwvay £va cUPBoAo e kamola adpayida mou Katelxe
HMOVO O amooToA€aG. Me auTO TO TPOTIO TOUTOMOLOUOAV TOV amooTtoAéa Kal e€acdaAllotav
TNV AKEPALOTNTA TWV TIEPLEXOUEVWV TOU £yypadou. Tn odpayida punopolos va Tn OMACEL
HOVO 0 MAPOAATTNG Kot Vo SLoPACEL Ta TTEPLEXOUEVA TOU €yypadou. Opwg mavta umapxeL
n duvatotnta vo KAQTEL TO QmoTUMWHA Kot va yivel avtiypado tng obpayidag i akopa
Kal vo KAamel n mpaypatiky oppayido mou cuvnBwg dulacoayv EMAVW TOUG oL KATOXOL TNC.
Emopévwg kamotot Ba propolioayv va Katah£Pouv Vol TIAPEUBOUV Kal VO TPOTIOTOL)COUV Ta
TEPLEXOUEVA TWV KPUTITOYPADNUEVWY UNVUUATWY KAl VA £EQMATAOOUV TOV TApaAnmtTn.

YAUEPQ OTOV KOGHO TWV UTTOAOYLOTWV XPELA{OUOOTE KATL TIOU va eMBEBALWVEL TNV OKEPOL-
otnTa twv mMAnpodoplwy. MNa mapadeypa, av AaBoupe péow e-mail éva kplowo yypado
TIOU XPELALETOL LA TILOTOTOLN O TNG AKEPALOTNTAS TWV MANPODOPLWV TIOU TIEPLEXEL, OTIWGE HLLOL
BeBaiwon amo t edopla 1 TNV LATPLKI YVWUATELUGON 1 LATPOPAPUAKEUTIKY] CUVTAYH YLd TV
a0BEVELA HOG, TIPETIEL UE KATTOLO TPOTO Pndlakd va umoypadel. TuvABwE MEPLEXEL LA CELPA
Qo XapaKktnpeg, aplBuolg Kot ypappata, otabepol PURKoug 0To TEAOG TOU UNVUUOTOC, WOTE
HLE TOV EAEYXO OTOV UTIOAOYLOTH WO va eTBEBatwBeL n akepatdTnTa Twv ANpodopLwv. Mwg
SouAelEel Opwg autn N nEBodog;

H ynodrakn vnoypadn mopaystol and €va AOYLOLLKO, TIOU E KATIOLOV HaBNnUaTKO al-
YOpLOUO SEXETOL EVa LEYANO TUALO KELLEVOU, TIOU UTOPEL VAl TIEPLEXEL OTTOLOUCSTIOTE
XOPOKTIPEG KOLL TIOLPAYEL VAL ULKPO CUYKEKPLUEVO PLBUO amd XapaKTHPES, aplOpoUg Kot
YPOUOTA Kot cUVABWCE TPOOTIBETAL EMOUVOTTTOUEVO OTO TEAOC TOU HNVULATOC.

O paBnuatikdg aAyoplBuog, mou Tapdyel Ti¢ Pndlakég umoypadeg, otnv ouaia elval n
edappoyn Hag HobnpoTKAG CUVAPTNONG TIOU ovopadleTal Zuvaptnon Kepuatiopou.

H Kpumtoypadikr) Zuvaptnon Keppatiopot (Hash Function) sival pla pabnuotikr) ocu-
VAPTNGON TIOU TTALPVEL £VOl OTIOLOSATIOTE TN Ao SeSouéval Kal EMOTPEPEL LA TLUN
kepuatiopoL (hash value) n omola amoteAeitatl and pia GUYKEKPLUEVOU PEYEBOUG CU -
Bolooelpd. H TR keppatilopol ouvrBwg ovoudletal Zuvoypn Mnvopatog (Message
Digest) kaL av yia kamolo Aoyo aAldtel €otw Kat éva Ynodio (bit) amo ta dedopéva mou
KWOLKOTIOLOULE E TN OUVAPTNON KOTOKEPUATIOUOU, QUTOUOTO N EMLOTPEPOLEVN TLUN
KEPUATLOMOU gival SLadopeTIk.
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TeAlkd pia oUvoyn pnvUpatog pmopel va xpnowdomolnBel yia e€aodaiion tng akepald-
™TaG TNG MeTadopag Kal aubevtikotntag twv dedopévwy, Onmwe ol kwdlkol mpocBaong
(Passwords), ot ndLakég umoypad£g K.A.

Av kamolog yvwpilel tn cuvodn pNvOUOTOG, SV UTIAPXEL AVTIOTPOGN CUVAPTNON YLa VA Tta-
PAYEL TO APXLKO TUH LA SESOUEVWY TIOU XPNOLLOTIOWONKE.

ANAO KEIMENO 2YNOWH MHNYMATOz
Auto F113daf9 9596041d 5248ee95 2adSbac4
AUTO €ivat 4042e887 266169d7 f6ac0db7 3af48adc
Auto eivar 1 B58189c0 ebfa6030 20cfbc6a b6e64bf7
Auto eivat 1 Message Ad31811d da59b23c 34371638 7bec2dé6a

AuTo eivat 1 Message Digest ! Bb157172 e8£76083 96929946 eac349af

Ewkova 8.2.1.a: Tuvodn MnvUpatog

Yrniapxouv apketol Stadopetikol alyoplOuoL Kal CUVAPTHOELS KEPUATLOHOU, OTIWE oL Secure
Hash Algorithm (SHA), Message Digest 4 (MD4), Message Digest (MD5), kat éva 0AOKANPO
neblo Twv HaBNUATIKWY KaL TNG EMLOTAUNG TWV UTTOAOYLOTWY O0XOAEITAL UE TI KPUTTTOYPA-
bIKEG CLUVAPTNOELG KEPUATLOMOU.

MNwg OpwC ylvetal o EAeyXoC TNG AKEPALOTNTAG EVOG UNVULATOC, OTOV PTACEL OTOV TTAPaAn-
mtn; A S0UUE TO TTOPASELYHA TTOU UETA ATTO Lo LOTPLK g€€Taon o «BaoiAng» mepluével Ta
arnoteAéopata Le NAEKTPOVIKO Taxudpopelo. EoTw OTL O yLaTtpdg CUVTACOEL TO Kelpevo «Eloat
UYLAG» KL XpnoLuomolel tov alydplBuo SHA-1 yia va dnpoupynoel tn cuvon HnvopaTog.

Katomw mpooBEtel 6To TENOG TOu pNnvUupatog tn cuvoln Balovtag tnv Wndlakn unoypadn
TOU KoL TO OTEAVEL Sla pé€ow pn acharoug kavahiol oto “Baciin”. Metd tnv napalafr) tou
pUNvOpatog yivetat Slaxwplopdg tou pnvopatog amno tn cuvoln. Abol mepAcEL TO UVUHA
ard tov aAkyoplBuo SHA-1, moapdyetal pia véa cuvon UNVULOTOC Kal CUYKPIVETOL UE aUTH
TIOU £XEL ATOOTAAEL UE TO VUM, AV TaPLAlouV, TOTE TO LAVULA TIPOEPXETOL OO TO YLOTPO
KOLL TO TTEPLEXOEVO TOU SeV EXEL TPOTIOTOLNBEL ATO KATIOLO TPITO UETA TNV OATIOCTOAN.
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Ewova 8.2.1.8: Wnoakn Yroypaodn

Ag SexToUE OTL KATIOLOG KOKOTIPOQLPETOG €XEL TPOTOTOLNOEL TO MAVUMA, ELOAYEL TN A€EN
«Agv» 0TNV apXN TOU UNVULOTOC KoL £XEL LETACXNUATLOTEL TO UAVUMA 0T dpaon pall pe
olvoln oe:

«Aev Eioat uyiig2c33ad02139e6h3ede2ec678a7c¢86f88d3b33eec»

Otav napaindOei to pAvupa, yivetatl o Staxwplopd Tou KELPEVOU armo tn cuvon Kot mapad-
yetaL n véa auvon n onoia Sev talpldlet YLe authy ou mapaAndOnke Ye To LAVUUOL.

«Qev Eioan uyu\g» : SHA-1(e2447161706b9a4898cfd132dd633c812bc8c739)

To cupumépaopa mou €ayetal sival otL gite to £yypado Sev mponABe amd to ylatTpo eite OTL
KATTIOLOC TO TPOTIOTOLNOE KOTA TN HeTadopd. EMopéEVwE yivetal EAeyX0G TNG OKEPALOTNTAG KoL
NG avBevTIKOTNTOG TWV TANPOdOPLWV.

8.2.2 JUMETPIKNA Kpunttoypadnon

H mpwtn texvikn kpumtoypadnong, mou Ba peletriooupe, Baciletal oto SLapolpacpd evog
KOWVOU UOTIKOU KAELSLOU OTOUC CUMETEXOVTEG OTNV ETIKOWVWVLO KOl YU AUTO OVOUALETOL KoL
Kpuntoypddnon e CUPUETPLIKO KAELSL. OL U0 CUUUETEXOVTEG YVWPLTOUV TO KOLWVO HUCTIKO
Kol To aAyoplOpo kpurmtoypddnong/amnokpuntoypddnong. LTov UTTIOAOYLOTH TOU OIMOGTOAEQ
edapuoletal n pEBodog kpumtoypddnong oto arAd KeleVO TOU UNVUUOTOG Kal, TPV GUYEL
OTtd TOV UTIOAOYLOTH TOU OTTOCTOAEQ, EXEL LETATPATIEL OE N AVAYVWPLOLLO KPUTITOYpAdNUaL.
Metabidetal péow KavoaAlwy Tou mBova v EYKUUOVOUV ToV KivEuvo KATIOLOG Vo TToPOLKO-
AouBel tnv KukAodopia Twv MAnpodopLwy Kal, adol GTACEL OTOV MOPOANTITN LUE TOV QVTi-
oTPOdPO UNXAVIOUO, LETATPEMETOL OTO APXLKO OTTAO KEIUEVO.
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Ewova 8.2.2.a: Kpurmttoypadnon pue Muotikd KAeLSL

Mua tétola pébodog eival n kpumrtoypdadnon tou Kaiocapa (Caesar Cipher) mou eivatl (owg
N armhouaotepn Kal eUPEWG SLadedopEvn TEXVIKN KPUTTTOoypAdnong. 2’ auTh TNV TEXVIKA Kpu-
Titoypadnong xpnollonoleital n pEBodog tng oAloBnong N meplotpodng Tou aAdapntou e
Bdon €va ouyKeKPLUEVO aplOUd amo ypdppato. AUTOg 0 aplBUOC Tou opllel TOCA YPAUMO-
Ta oAoBaivel n aAdaBntog otnv oucia amoteAel To HUOTIKO KAELWSL Ttou Slapolpalovtal ot
OUUUETEXOVTEC OTNV ETUKOWWVIO. ITNV TPAYHOTIKOTNTA TIPOKELTAL YLIA TNV TIOPAYWYH €VOG
KPUTTOYPAdAUATOC UE QVTIKOTAOTAON TWV YPOUUATWY TOU UNVUHATOC AmAOU KELUEVOU LE
ypaupaTa ano To aAdaBnto mou £Xouv HETOKIVNOEL oUYKeEKPLUEVO aplBUO BEoewy Mpog Ta
0pLOTEPA KATA TNV SLtadikaoia TnG KpuTttoypddnong kat aviiotpoda npog ta de€ld otnv Sta-
Skaoia TNG anokpumtoypddnong.

ﬁl Apaotnplotnta

3’ QUTO TO ONUEilo oL HaBnTég ava ouadeg o’ éva mawvidt poAwv, umtodlovtal Toug ou-
VOUIANTEG TIOU QVTAAAACOOUV KpuTToypadnUéva HNVUUOTA KAl TO POAO autol ToU
B€AeL va UTOKAEDEL TAL LNVUOTA TOUG £PappolovTag MAVW o’ aUTA SLADOPEG TEXVLIKEG
mou Ba amokaAUYPouV To TIEPLEXOUEVA TOUG. Eotw OTL N AAIKN Kpumtoypadel To Uivupa
«KaAnuépa» e oAloBNon KOTA VAl CUYKEKPLUEVO aPLOUO YPAUUATWY, OTIWE EXEL CUDW-
VAOEL Le ToV BaoiAn KaTd TNV EKKIVNGN TNG EMIKOWWVLAG, KoL TIAPAYEL TO KpUTITOypAdnLa
«NA=KOOYA».
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O Tavvng (kakog) Twpa TopakoAouBel To KaVAAL KoL PE TO KOATAAANAO AOYLOULIKO UTIO-
KAETTEL TO KpuTTTOYpAdNUa Kot pooTabel va To «omacel», SnAadn epapuolel TEXVIKEG
XPNOLLOTIOLWVTAG KATAAANAO AOYLOLKO KAl TO OVTLOTOLXO LOXUPO UTIOAOYLOTIKO CUCTNL,
WOTE va KotadEPEL VO ATTOKOAUEL TO TTEPLEXOEVO TOU UNVULATOC. H cuvnB€otepn texvL-
Kr), yLoL val avakoAUEL TO TIEPLEXOIEVO TOU KPUTITOYP AP LOTOG, ElvVaL VO SOKLUATEL OAOUG
Toug Suvatolg cuvbuaopoUg KAELSLwY, SnAadn va oAloBaivel katd eva ypappo to aida-
Bnto kaBe popa kat va epappolel Tnv avriotpodn Stadikaoia amokpuntoypdadnaong. Etol
TIAPAYEL TIG ELKOOITECOEPLG SLADOPETIKEG AVILOTOLYIOELS TWV YPOUUATWY TNG aAdaBntou
Kol KATOANYEL VO amoKAAUEL TO HAVUMO XpnoLlpornolwvtag to KAl pe oAicbnon tpla
ypappata. Méoa otnv taén oL LabnTtég Pmopouyv va xpnotpomnotjoouv tov Mivakag 1 kat
VoL T(pooTtaBrcouV va amokpuITtoypadricouV Ta VU LOTA TwV CUMUABNTWY TOUG.

1|12(3|4(|(5|6(7|8|9(10|11|12|13(14|15(16|17|18|19(20|21|22(23|24
ANMNOKEIMENO | A B [T |A|E|Z|[H|O [ I |K MIN|Z|O|N|P[Z|T|Y[ODO[X|[W]|Q
OAIZOHZH 1 B|(r{alE[Z[H|[O|I|K|A[M|N|=Z|O[O[P|Z|T|Y|O vila|lA
OAIZOHZH 2 rNfa|lE[Z|H|[O[I[K|[A|M|N|Z|O|DND|P|[Z|[T|[Y[DIX|W|Q|A|B
OAIZOHZH 3 A|E|Z|H|O|[I|K[A|M[N|=Z[O|N|[P|Z|T|Y|O|X|W[Q|A|[B]|T
OAIZOHZH 4 E{Z|H|[O|I|[K|A[M|N|[=Z|O[D|P|[Z]|T O|X|W|Q|A|B|T|A
OAIZOHZH 5 Z|H|O[I |K|[A[M[N|[Z|O|ND|P|Z|T|Y|[O|[X|[W[Q[A|B|T|A]|E

Mivakag 8.2.2.1: Kpumtoypadnon pe MuoTiko KAELSL

> T mZ I > > X
1l 1
nm > =z

1l
> < ® O X

Autég oL puéBodol mapaBiocng mou xpnotponololyv 6Aoug Toug cuVEUAGHOUE YPAUUA-
TWYV, Xapaktipwv, cUUBOAwyY, Undiwv kat Tig edapuolouy ¢’ va kpumtoypadnUEVO Kel-
LEVO, WOTE VA armokKaAUPOUV TO TIEPLEXOLLEVO TOU, ovopdlovtal Brute Force emiBéoelg.

‘OHWC OTLG IEPLOCOTEPEC TIEPUTTWOELG TA TIPAYHATO SeV eival TOOO0 amAd, 1t.X. Sev EEpoupEe av
0TNV KWSLKOTIOINCN TWV YPOUUATWY TIOU XpnoLonotidnkav atny kpuntoypddnaon cupnepl-
AapBavovtal kot teld ypaupota, aplbpol, ypdupato tou Aatvikol aApaBntou K.AT.

Eav to aAdapnto £10660u €xel péyebog 24+26=50 (r.x. Ta meld YpOAUHATA TOU EAANVIKOU Kol
Aatwikol aAdapntou) kot av umoAoyicoupe kot ta kedoaAaia, Toug 10 apBunTikoug xapa-
KTNPeg, TOTe €xoupe 50+50+10=110, xwpic va AdBoupe undyn onueia oti€ng kat cUpPoAa.
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2TIG LEBOSOUG KpuTITOYPAhNGCNEG AUTOU TOU TUTIOU, SNAQSH AVTLKATACTOONG TWV XAPAKTHPWVY
Tou aAdaBntou e kamoloug AAAoug amo to dlo aAdapnto, WoTte va pnv sivat avayvwpiol-
LLEC OL CUVOECELG TWV AEEEWV, TTOPAPEVOUV KATIOLEC LOLOTNTEC TNG YAWOOOC TTOU €ival eUKOAA
ovayvwpioleg. Mo mopadelypa €0Tw OTL EXOULE VA KOTIACOU LE» TO TIAPOKATW KPUTITOYPA-
dnua.

«IM AAEKANT ZK=BK I Z=B»

Mapatnpwvtag To BAEMoupe PovooUAAOPEC AEEELC TTIOU TTAPLOTAVOVTAL E TO YPAUUA «[T».
Moteg Aé€elg Tou eAANVIKoU aAdaBntou amoteAolvTaL amo €va YPAUMUA KoL TIC CUVAVTAUE
TIOAU cUXVA OTIC TPOTAOCELG; Ta dpBpa «O», «H» T CUVAVTAUE CUXVA OTLS TIPOTACELG. AV GTOV
T(PONYOUHEVO Ttivaka Pe OAEC TG oAloBroelg tou aAdapntou avalntiooupe T SUo Mmepl-
TMTwoelg «OAIZOIZH 1 kat OAIZOIZH 8», mou To kpumtoypadnuévo YpAppa «M» avtioTolyel
ota apBpa «O», «H» Kot SOKLUATOUUE LOVO QUTEG TG SUO TIEPUTTWOELC, YLO VO ATIOKPUTITO-
ypodpriooupe to pAvupa, Oa KaTaAREoUHE apECWS OTN TIPWTN MEPLTTWON:

OAicBbnon 1
To pAvupa eivat: «O KQAIKOZ EINAI O ENA»

BAEémoupE OTL UIOPOUE VO OTIACOUHE TO VU RLA TIOAU TTILO Ypryopa XWPLG va SOKLLACOUE
0Aou¢ Toug duvatoug cUVSUAGHOUG.

OL péBodol mapafiaong mMou XPNOLUOTOLOUV €Va CUYKEKPLUEVO OUVOAO amd cuvdua-
OMOUG YPOUUATWY, XOPOKTNPpWY, cUUBOAWY, Pndlwv, cuvtdocovtag £Tol éva AeELKO e
TLG TTLo TiBavEG AEEELG TToU pmopel val Tatplalouv Kot T edpapprolouy o’ €va KpUTITOYpO-
dNUEVO KelEVO, WOTE Vo amoKAAUPOUV TO TTEPLEXOUEVO TOU, OVOUAToVTaL EMOECELG e
Ne€ko (Dictionary Attack).

Ao tnv napandavw pebodoloyia cupnepaivoupe oco eVKolo gival va mapaflactel n pé-
Bobo¢ kputttoypdadnong tou Kaicapa kat elval alomeplepyo yLa mOoo UeYAAO XPOVIKO SLd-
OTNUO EMUKPATNOE WG UEDOSOC AMOOTOANG KPUTITOYPAPNUEVWY UNVULATWY. SHUEPA XPNOL-
LOTIOLOUVTAL TILO cUYXpovoLl aAyoplBpoL kpuTttoypddnong mou Bplokouv epapuoyr, Omwe o
OAYOpPLOUOC CUMUETPLKNG KpuTttoypadnong Advanced Encryption Algorithm (AES), pe prkog
KA£LSL0U Ta 256 bit, oL omolol EVOWHATWVOUV XApaKTNPLOTIKA TNG KPUTITOYPAdNOoNG OVTLKO-
TAoTaonG. To ONUAVTIKOTEPO OUWC TIPOBANUA, TIOU QVTLUETWITIETAL TNV KpUTTTOYypAdnaon He
Slopolpalopevo HUOTLKO KAELSL, lval Ot dev eival duvatod va petadobel to KAeLSL dla péow
ToU avaodaloug Snuoctou Siktvou. Ao TV GAAN TAeupd Sev ival Kot Suvato oL XpHOTES
Ttou BEAOUV VOl KAVOUV NAEKTPOVIKEG CUVOANOYEG LE KATIOLO NAEKTPOVIKO KOTAOTNHO VOl LIE-
TOBalvOoUV OTA KEVTPLKA TOU KATAOTHOTOG TTou mBoavdv va Bpilokovtol og AN xwpa yla va
TapaAdBouy To HUOTIKO KAELSL.

8.2.3 Kpunttoypdadnon Anpéctou/181wtikol KAELSL00

To Baotko TPOPANUa pe 6A0 auTd to BEpa KpuTttoypadnong Kot petadopdg aodalwv mAn-
podoplwv eivat 6Tt Baciletal oTto SLAUOPATUO KAl aVTAAAAY) MUOTIKWY (LUOTLIKA KAELSLA).
Mo mopAdelypa, av Kamolog BEAEL va kavel UVOANAYEG LE TO NAEKTPOVIKO KATAOTNUA TNG
Amazon, Oa £mpene va petoPel oTa KEVIPLKA TNG €TALPELAG, va TauTomoln el kat va mapaAd-
Bet éva puotiko KAeLSL. Ma 660 Stdotnua 0 XpRotng Statnpel autd To LUCTIKO KAELST, propetl
va KAvel cuvaAlayeg pe tnv Amazon. Av to KAELSL yla kdmmoto Aoyo xaBei, To LuoTikd KAELSL
elvat SUoKoAo va avaktnBel. 2 YeVIKEG YPAUUEG N e€Q0DAALON TNG EUTILOTEUTIKOTNTOG OTN
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petadopd mAnpodoplwv péow dnuooiwv SIKTuwv dev pmopet va yivel pe v andédoon twv
HUOTIKWV KAELSLWY pe neBddoug dnuoctog andodoong Kat petadopdg.

Mta oAU koA pnéBodog emiluong autwy Twv mpoPAnudtwy eival n xprnon leuvyoplwv &n-
MOOLOU Kal LOLWTLKOU HUOTIKOU KAELSLOU TIOU TO €val XPNOLUEVEL OTNV KPUTITOYpAdnon Kat
7o GAAo otnv anokpumtoypddnon. H W8éa Baoiletal otnv TEXVIKN UE TNV Omola opayovtat
arto To untoAoyLotr) Suo KAELSLA evOg SNOCLOU KAl EVOGS LOLWTLIKOU KAELSLOU, 61U To dnudoLo
KA£LSL pmopet va petadoBel péow twv Snuociwv SIKTUWV KAl XPNOLUOTIOLELTAL VLA TNV KPU-
TIToypadnon Twv MANPodopLwy, VW To LOLWTIKO KAELSL amoBnKeUETOL ECWTEPLKA OTOV UTIO-
AoOyLoTH KOl XPNOLUOTIOLE(TAL YLl TNV amokpuTttoypddnaon. Autr n TeXVLKN kKpurttoypadnong
ano MAEUPAG padnuatikwy eival supéwg Stadedopévn kol katavontr), aAAd elval oAU
SdUokoho va urtohoylotel Adyw Tou peydlou peyéBoug aplBuntikwyv dedopévwy. Emopévwg,
N Baoikr umoBeon TNG AELTOUPYLKOTNTAG QUTAE TNG TEXVIKAC Baciletal oto yeyovog OTL sivat
TIOAU 8U0KOAO va UTtoAoyLoTEL TO IOLWTIKO KAELSL e Baon To Snpoaoto KAeLdL Kol To KpUTTTO-
vpadnuévo keipevo. To evbladépov onpelo edw gival OTL AUTA N TEXVIKA KpuTttoypAdnong
Baoiletat otnv dtatunwaon yia tnv Uapén tng arndAutng achAAelog Twv MANPOGOPLWY TTOU
elval «va unv uetadodei moté n kpiown mAnpoopia» n omoia TNV TMPOKELUEVN TIEPLTTW-
on €lval To WLWTKO KAELSL. ITIG TEXVIKEG Kpumttoypddnong dnUoclou BLWTKOU — KAELSLOU
KaBw¢ Kal 0TN CUMUETPLKA KpuTttoypddnon elval eupEwe YyVwoTEG ot péBodol mapaPiacng
TOUG, OMWG TO EPWTNHA OTO OTtolo 0TNPL{OVTAL AUTEC OL TEXVLKEG Elval:

«OL NAekTPOVIKOL UTTOAOYIOTEC ElVal OPKETA YPHYOoPOL YLo VA TA KATAPEPOUV;». OGO OL UTIo-
AOYLOTEC yivovTal TaxUTEPOL TOTE Ta KAELSLA YivovTal peyaAUtepal.

O nupnvag tng uebodou Baoiletal otov akyoplOpo mou napdyet SUo oAU peydAoug Tuxai-
0UG «TIPWTOUG» OPLOUOUC HE eKATOVTASEG, av OxL XIALadeg, bndia Kal katdmy toug moAla-
TIAQLOLALEL KOl €TOL TIAPAYETAL OKOUA EVOG TILO LEYAAOG aplBdG. Katomiy epapuolovrag Ka-
Tiolov aAyopLBuo enegepyaciag tou aplBuol, mapdyetal To (VYo SNUOCLOU LOLWTLKOU KAEL-
S100. H texvikn auth otnpiletal otnv OLOTNTA TWV LABNUATIKWY yLO TOUG TIPWTOUE apLOpoug
Kal elval T0oo SUOKOAO Vol aVaAUCEL KATTOLOG TO YLWVOLLEVO TIPWTWYV aplOwY 0Toug aplBpoug
TIOU TO MOPAYOUV, 000 Kal n mpoomaBela va Patel kaveic « PUANOUC oTa dxupa».

Ag 50U UE £val TETOLO TTAPASELY O ACUUETPLKAG KpUTITOYpAadnong.

® EOTW €vag XpNoTng ELOAYEL TO apLBUO TNG TILOTWTLKAG KAPTAG Visa yla pLa online ayopa
ard 1o Siktuakd Tomo G Amazon. O Siktuakog Tomog tng Amazon Ba mapayel Eva
Ceuyapt dnuodaotou Kot WLwTkoU KAeLSLoU Kot Ba anooteilel To SnUOCLO KAELSL pHéow
Tou ALaSIKTUOU OTOV UTIOAOYLOTH) TOU TIEAATN UETA TNV €YKOTAOTOCN LA achaAoug
ouvdeonc.

® 310 evBLApECO TNG HETODOPAS, G UTIOOECOUE OTL KATTOLOL «KAKOL TUTTOL Kapadokouy,
yla va uttokAéPouv mAnpodopieg kat ag anodexbol e OtL umopoulv.

e Otav 1o dnuoacto KAeldi dtacoel, o xpriotng xpnotuomnolel to KAeWSi, kpumtoypadet Tig
TIANPOodOopPIeg, TOPAYEL £V KPUTITOYPOPNUEVO UAVULO KELLEVOU KOL TO OTTOOTEAAEL
THoWw HECW ToU dNEoOoLou SIkTUoU oTo omoio kapadokoUv Kiviuvol UTIOKAOTTAG.

® EoTw OTL €KTOG Ao TO SNUOOCLO KAELSL OL «KOKOL TUTIOL UITOPOUV VO UTIOKAEWOUV Kalt
To KpuTttoypadnuévo pAvupa. Eniong ag anodextoU e OTL £X0UV KL TNV UTTOAOYLOTIKA
LoV KoLl TO XPOVO KOl HETA ard UAVEG KOl UAVEG KaTadEPVOUV Va amoKpuTtoypodr-
OOUV TO UAVULOL.

® Amo tnv GAAN mAgeupd n Amazon €xel MapaldPel To KpumrtoypadnUEVO UNVULA Kal,
emeldn S100£tel To IOLWTIKG KAELSL, £XEL amokpuTtoypadnoEL TO UAVUUA OE EAGXLOTO
XPOvo.
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Ewova 8.2.3.a: Kpumtoypdadnon pe Anpooto kAeLsi

Juvoyilovtag ta mapandvw, Suo XProTeg, o A Kal 0 B, umopouv va aviaAAAgouv euTL-
OTEUTIKEG MANpodopieg kpuTToypadwvtag o A pe to Snuocto kAewdi Tou B kat, 6tav o B
mapaAdBel To KpUMTOYPADNUEVO UNVULA, XPNOLULOTIOLEL TO LOLWTIKO Tou KAELSL yla Thv
anokpumrtoypddnon. Apa, ylo apdidpopn emtkovwvio XpeLAleTal va TapdyouV amo eva
Teuyapl KAeWSLWV SNUOCLOU-LELWTIKOU 0 Kabévag.

JTIG TIEPLOCOTEPEC TWV TEPUTTWOEWVY SEV EXEL VONUO VA KPUTTTOYPADOEL KATIOLOG LE TO
LOLWTIKO Tou KAELSL Kal va aroKpumtoypadoel KAmolog AANOG e To SNUOoLo, adol wg
YVWOTO TO SNUOOLo KAELSL pUmopel va SLappeVUoEL KOL VO TO QTTOKTAHOEL 0 KOBEvaG. EKTOC
av n dtavoun tou dnuoactou KAeldLlou eival teploplopévn kat dev yivetal péow dnpooiwv
KaVOALWY, yla TTOPASELYUA UE TO XEPL Kal HE éva Eyypado. Eival Stadedopévol apketol
aAyoplBpuol kpumtoypddnong Snpociov — ISLWTIKOU KAELSLOU LE TILO YVWOTOUG TOUG OA-
vopOpouc RSA kat DSA/Elgamal.

H uloB£tnon autng tng Lebodou aodalolg petadoong Twv MANPodopLwy enédepe UL al-
Aayr) oto povtélo Slactpwpdtwaong tou TCP. Onwg €xel Nén avadepOei, to eninedo peta-
dopdc eival umelBUVO yLa TIC HETOOOOELC KOl AVOUETAOOOELC TWV UNVUMATWY Se50UEVWV
e€aodaiilovtag tnv aglomiotia Tng ouvdeong ety Twv edapuoywyv mou Bpiokovtal ota
Suo akpa tng ouvdeong.
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Ewova 8.2.3.B: Alaotpwpdtwaon TCP/IP pe TLS

Avdpeoa oto emninedo edpappoyng Kot oto emninedo petadopdag dnuovpyndnke éva umoerni-
niedo (mini layer) To omolo ovopddetal SSL - Secure Socket Layer. Katd Baon auto to eninedo
S€xeTal 0To £va AKPO ATAO KELLEVO TO OTIOLO LETUTPETEL OE KPUTITOYPADNUEVO KEIEVO Kall
avtiotolya oto AANo AKpo TaPAAXUPBAVEL TO KPUTITOYPADNUEVO UAVULO KOL TO HUETOTPETEL
OTO apXKO arAd keipevo. Ol epapuoyEg Sev kKpurtoypadoUv ta dedopéva, GAAO XpnoLuo-
TioloVV to tpwtdkoAo acdaAelag https oto eninedo edpappoyrg to onoio cupnephappavel
£€val 6UVOAO BLBALOONKWV AOYLOMLKOU TIOU XPNOLUOTIOLOUVTAL YLa TNV KpuTttoypddnaon.

HTTP TELNET FTP SMTP NNTP

SSL

TCP/IP

Ao thv AN mMAeupd, to untdlouto Siktuo cuveXilel va AEITOUPYEL AVeEMNPENOTO, XWPLG va
yvwpilel av £xeL ebapuooTtel ) OxL kamola péBodog kpumtoypadnong, onwg €xel Ndn mept-
vpadet.

'OAn autn n pebodoloyia avadépetal we aodaleta tou eninedou petadopdg (TLS- Transport
Layer Security) kot Baciletal oTIG MAPAKATW TECOEPLG APXEC:

e TomoBeteital wg umoeninedo petafl tou emimedou epopUoyng Kol HETOPOPAS Kol
XPnoLuomoLeital yla Tig Asttoupyieg kpurtoypddnong Kot amokpumntoypddnong.

® H Kpumtoypddnon Kol aroKpUTITOYpAdh o AMOLTEL GNUAVTIKO LEPOC OO TOUC TTOPOUG
TOU OUOTHMOTOG, YU QUTO KoL TIPETIEL VAl TIAPEXETAL N SuvaToTnTa Va XpnoLlomnoleital
puovo otav elval amapaitnto.

e Baoiletal otnv UTtOBE0N OTL pmopel va mapaBlaotel, aAAd 0 anAdg avBpwog dev xel
TNV UTTOAOYLOTLKH LOXU, WOTE TIPOKTLKA VOL UTTOPECEL VAL TO TApaBLACEL.

e H umoAounn Asttoupyia Tou SIKTUOU TTAPAUEVEL OVETTINPEAOTN.

Me tnv aopahn Sltacuvdeon amo to éva AKpo oTto AAAO AUVETAL TO TPOBANUA TNG EUNMLOTEU-
TIKOTNTAG, SNAASH va SLaBACEL TO VUM LOVO O TTOPAANTITNG KAl KAVEVOG AAAOG.

Tuyivetay, 6pwc, otav n napapiocn cupPei, mpwv petadoboulv ta Sedopéva; Mo mapadelypa
€vag LOG Ttou TtapakoAouBel To kelpevo mou MANKTPOAOYEL KATIOLOG 1) KATIOLOG EMaVASPOp0-
Aoyel tnv &tevBuvon tng otooelibag oe kamola AAAN StevBuvon Tou mapouacLaleTal cav
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Vv dlevBuvon mou BENoUE, Al €XEL OKOTIO VOl UTIOKAEPEL Kplola amoppnta Sedouéva.
Apa To enoOpEVOo TIPOPANUA elval va e€aodalicoupe OTL AUTOC oV UIAAUE eival auTtdg ou
vouiloupe OtL gival.

8.2.4 WnoLakég unoypadEG — LOTOTOUNTLKA

Y’ aUTO TO onpeio gival oNUOVTLKO va EEETACOUHE OV 0 SIKTUOKOC TOTIOC TIOU EMLOKEMTOMA-
ote elval alomotog Kot Wolaitepa, OTaV OTEAVOUUE EUNMLOTEUTIKA TPOOWTILKA deSouéva N
KAVOULLE NAEKTPOVLKEG ouvalAayEg. Otav avoifoupe pa oeAida oe aodpaln cuvdeon, OMwg
n oeAida plag tpamnelag n n oeAida evog NAEKTPOVIKOU KATAOTAUATOC, oTNV apxn the URL
S1evBuvaong ocuvdeon g, ektog amod To achaAég MPWTOKOAAO https, epdaviletal cuvnBwg Ka-
TtoLo €lkovidlo pe MAnpodopieg yla tn oeAida. EmAéyovtag autiv thv £voelen eudavilovral
ouvnBwg mAnpodopieg yia tn cuvdeon. Onwg avadEpBnke otV MPonyoUevn eVvOTNTa, OTAV
xpelaletat va yivel achalnc petadpopd dedopévwy, HeTadEPETaL GTOV UTTOAOYLOTH TOU TTE-
AdATn TO SNUOOLO KAELSL. ZTNV MPayUATIKOTNTA UTIApXouV Suo 16N Snudoilwy KAeLSLwy.

JTNV MPWTN MepimTwon, Onmwc LeAeTHONKe mapandvw, dnuloupyeital éva dnudcto kKAelSi kot
QTOOTEAAETOL OTOV UTIOAOYLOTH TOU TteAdTn. TNV SeUTEPN MepimTwon, To SNUocto KAWL emL-
KUPWVETAL KL UTIOYPADETAL Ao pLa eMionun aveédptntn apxn n omola MIOTOMoLEL TV TaU-
TOTNTA OUTOU TIOU ATTOOTEAAEL TO SNpooLo KAeLSL. 2Tnv kpumtoypadia autr n Stadkaoio opi-
{eTOlL WC TILOTOTIOLNTIKO dnpooiou KAELSLoU 1 Wnduaka Mwotonowntika (Digital Certificates).

To Pndlakd motomolnTika eival NAEKTPoVIKA €yypada Ta omoia cuvdEouv éva dnUooLo
KAeLlOl pe pla tavtdtnta, SnAadn mAnpodopleg yla To ATOUO ) TOV OPYAVLOMO TIOU AV KEL TO
KAELSL. EToL artd AU pAG aLOTILOTLAG, ETIELST) TTPETEL VA YVWPL{OUUE UE TIOLOV AVTAAAACGOU UE
riAnpodopieg, £xoupe TNV Pndlakr umoypadr) MOV EMKUPWVEL TNV TAUTOTNTA TOU LELOKTATN
Tou dnudaotou KAELSLOU..

Yrnidpyouv apketeg apxeg miotomoinong (CA-Certificates Authorities), onwg ot GoDaddy,
GlobalSign, Verisign.

Ewova 8.2.4.a: Evowpotwuéva PndLakd moTtononTika
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Mta ard TG maAaLoTEPEG Kal Tio SnUoPAElg apxEG TioTomoinong eival n Verisign, pe mToAAoUg
TLEAATEG O€ ATOWLKO TIMESO KL O€ EMIMESO OPYAVIOUWV I ETALPELWYV, OTwG N Intel, Microsoft,
Apple kat dAAouc. To KGoToG evog PndLakol TILOTOTMOLNTIKOU OVEPXETAL OO PEPLKEG EKATO-
VTASEG EUPW UEXPL LEPLKECS XIALASEG, AAAQ oIt TNV AAAN TIAEUPQ, OL APXEC TILOTOTIONONG Elval
uTeLBUVEC yLa va eAéYEOUV Kal VA ETILKUPWOOUV TNV TAUTOTNTA OE OVTOTNTEG, ATOUA, ETOL-
peleg, opyaviopoug mou Staxetlpilovtal Kpiowo eUmLoTeuTIKa Sedopéva.

MNwg OpwG Asttoupyel aUTOC 0 KUKAOG EUMLOTOCUVNG METAED apXNG TILOTOMOLNGNG KOL ETOLPEL-
WV/0pyavIioUWV Kat TEEAATWY; SUVABWE OAEG OL KATAOKEUGOTPLEG AELTOUPYIKWY CUCTAUATWY,
onw¢ twv Linux, Microsoft Windows, Apple Os, £€xouv TIPOEYKATECTNUEVO WE UEPOC TOU
AELTOUPYLKOU CUOTAKATOC NAEKTPOVLKA €yypada - PndLoKA TILOTOMOLNTIKA TTOU OTNnV oucia
aroteAolv dnuoota KAEWSLA amd TIG apxEG motonoinong. Autd onuaivel otL éva dnudaolo
KAELOL TTOU OTTOCTEAAETOL OE [LA NAEKTPOVIKA EUTTOPLKT CUVOAAQYT Ao HLd ETALPELQ, opya-
VIOMO, WLt mou eival Pndlakd Umoyeypappévo, ya mapadeypa amnd tn Verisign, sivat
gUKOAQ OVaAYVWPLOLUO.

Ewkova 8.2.4.B: Emikowvwvia pe WndLlakd moTononTiKa

2TO MOPOKATW BALOTA, O€ CUVEXELD LE TO TTAPASELYHA TNG TIPONYOULLEVNC evoTnTag, Sivetal
pLo arhomotnpévn mepypodn tng mepimtwong ouvdeong pe PndLakd motonotnTkd ano tnv
apxn motomnoinong, mou Ba Bewprjcoupe OtL eival n Verisign.

® H apyn miotonoinong ekdidel éva dnudaoto kal eva LOLwTKO KAELSL. To IBLWTIKG KAELSL armo-
Onkevetal o pa tpanela dedopévwy Kat To dnuocto KAELSL og popdn Yndlakou mioto-
TIONTIKOU SNEOCLEVETAL KaL ykaBioTaTal LECW TOU AELTOUPYLIKOU GUCTAOTOG OTOUG UTIO-
AoyloTéc.

® TN ouvéxela, n etalpeia A o WWTNG, €dw n Amazon, mou B€AeL va TiotomolnBel amd tnv
eMioNUN apyxn ya tnv avtaAlayn Twv mAnpodopLwy, EMIKOWWVEL e TNV Verisign kot at-
teltal tnv €kdoon YndlakoL motomolntikou. Onwg €xeL &N meplypadel yla tn petadopd
EUTLOTEVUTIKWY TTANPodopLwy, Snuioupyeital éva leuydpl SNUOCLOU - LOLWTIKOU KAELSLOU),
OTIOU TO LOWWTIKO KAELSL amoBnkeleTal e0WTEPIKA TNV Amazon, evw to dnuocto KAewdt
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amootéAAetal otny Verisign padl e aAAeg amapaitnteg mAnpodopieg tng etatpelag.

e H Verisign, ool eAéyEel Kol EMKUPWOEL TG TANPOGOPLEG TNG ETALPELNG, TTOPAYEL LA CU-
voyin. H abvodin auth eival pia Pndlakr vmoypadn, n onola mapaysTal e KPUTITOYPA-
dnon amnod to Sko TNC IOLWTIKO KAELSL. TENOC To Mpoobétel péoa oto dnpooto KAeLSL mou
napeAaBe amnod tnv Amazon Snuloupywvtag Eva PndLakd UToyeypapUUEVO SNUOGOLo KAELSL.
Katomy 1o umoyeypappévo dnuocto KAelSL emotpédetal miow otnv Amazon kal mAEov
Sev gival am\d éva §nuocto kKAeldi, aAAA TOUTOTIOLEL eMiona TOV ATTOCTOALQ.

e Karmola OTLypN £€Vag XproTnG oTov KOOLO amod to ¢popnto Tou umoAoyloth anodacilel va
ayopaocel amno tnv Amazon pouxa, manoutota, BLBAla rj 6t Ao BeAnoel. O xpotng cuv-
S£eTal 0To SIKTUOKO TOTO TNG Amazon pe TPWTOKoANo og aodpaln cUvdeon https, SnAadn
Kpuntoypadnon dnuUoctou KAELSL0U. ATd Tnv Amazon amooTEAAETAL TO UTIOYEYPAUUEVO
Snuoclo kAeldl oto dopntd umoloyloth tou xpriotn. Otav mapaAndBei, eAéyxetal pe
TO EYKATECTNUEVO TILOTOTOLNTIKO amo tnv Verisign, emaAnBegbovtag tn cuvodin mou €xeL
mapayBel pe To LOLWTIKO KAELSL TG Verisign kal €xel emouvadBel oto SnUoclo KAELSL TG
Amazon. Mg aquTO TOV TPOTIO EMLKUPWVETAL N TAUTOTNTA TOU ATTOCTOAEQ UE TNV TILOTOTO(N-
on tng Amazon. Av yla ortolodrmote AOyo To moTonotnpuévo Snuocto KAELWSL Sev BewpnBel
£YKUPO, UMopel va arooTalel yla €Aeyxo otnv Verisign.

e Katomw ouveyiletal n petadopd Twv Kplolwwyv dedopévwy pe tnv pEBodo kpumrtoypadn-
ong dnuociou KAELSL0U, OTWG £XEL teplypadel otnv mponyolpevn evotnta. Kad oAn tnv
Slapkela TG emikowwviog n avtoAdayn dedopévwy yivetal pe Kpumtoypadnon dnpociou
KAELOL0U Slapéow Twv SNUOcLwY SIKTUWV Kal TTAVTA UTTAPXEL N TiBavotnTa mapakoAoL-
Bnoncg ko urtokAomn G Twv Sedopévwy. OpwC Kot E6W Ao KapLd TIAEUPA TNG ETILKOWVWVLOC
Sev petadépetal péow Twv Snpociwv SIKTUWVY To WLWTIKO KAeLSL mou eival amapaitnto
yla TNV amokpuTrttoypadnon.

Juvoilovtog, UMopPoUE va SLUTUTIWOOULE Ta €ENAG:

® To oUvolo twv dedopévwy mou emiouvantovral pall pe ta dedopéva tng mAnpodopiag
mou B€AoUpE va PETOSWOOUUE Kot OXETI{OVTaL METOEU TOUG LE OTIOLOSHTIOTE TPOTO, £T0L
wote va rotornolnBel n yvnoldtnta toug, ovopdletal hAektpovikn (Pndlakn) vnoypa-
dn.

o H Baowkn péBodog Snuoupyiag Pnolakng vmoypadng sival n xprion aiyopibuwv mou
Baoilovtal o povodpopeg ocuvaptroelg keppatiopol (hash functions) ot omoieg mapa-
youv £€va cUvolo amd dedopéva ou ovopalovial cuvon HnvVUpaToC.

e Av Béhoupe n auBevtikotnta tTwv MAnpodoplwy mou petadidouue va €xeL To 6o Bapog
KOLL TLG OUVETIELEG TNG XELPOYPadNC uTIoypadnG, TPEMEL VoL ETILKUPWOEL amd tpito oudétepo
0pYaVLOpO TTIOU BEV CUUUETEXEL OTNV ETUKOWVWVIA, £kSidovTag £va PndLOKO TLOTOMOLNTLKO.

8.3 Aduvaypisg— kivéuvol

Mo tov oxedloouo-Slaxeiplon tng aodAAeLlOg EVOG CUOTAHUOTOC, TPV €PAPUOOTOUV TA KO-
TAANAQ HETPO TIPOOTOGOLAG, Elval amapaitnTn n Kataypadn TWY AmEAWY KoL TWV aSUVapLL-
WV TOU CUOTHHATOG.

Onwg éxeL avadepbel otnv apxn Tou KePaAaiou, AVTIKELUEVIKOG OKOTIOC TNG alodAAELaG Elval
VOl TPOOTATEVCEL TOUG TANpodopLakolc mdpoug (ayabdd) tou cuoTHuaTog.

Opwg tLeldoug aneldég Séxovtal Ta ayabd, armod moLoug KoL TLIIPETEL VAL TTPOOTATEVDEL;
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Anelln (Threat) sival omolodnmote yeyovog Umopel va mPokAnBel eokeUUEVA 1} OXL KOl
VaL EMNPEACEL APVNTLKA KATIOLO ayabo.

OLamnel\ég unopel va mpokAnBouv and ¢pucikd pavopeva, Orwe pwTld, CELCUOC, TANUUUPQ,
Katatyida, mpofAnuata KALLATIOHOU, TPpoBARUATA NAEKTPLOUOU KTA. 1] OO EOKEUMEVEG OV-
BPWTLVEG EVEPYELEG, OTIWG ATIATN TIAACOTOTIPOCWTLLOG, EUPECN KWKoV, eKUeTAAAEVON adu-
VOULWV SIKTUOU, AOYLOULKOU, AELTOUPYLKOU CUCTAKATOC, KOKK XPrRon Twv mopwv, un e€ouot-
odotnuévn mpooPaon, KAomr, BavSaALOUOC, EUMPNOMOC KTA. Ydpxel mavta BERata Kat n
TEPIMTWON 1N OKOTING 0vOpWTVNG almelARG, OMwG AavBaopévn xprion cUCTHATOC, TTPO-
VPOLLUATLOTIKA AGON, dyvola kivduvou armokdAung Sedopévwy, U ECKEUUEVN KaTtaoTpodn
UALKOU KTA.

OL anel\ég tn¢ mapaBioong achAAeLlog TwV MOPWVY Tou MANPOodOPLOKOU CUCTAUATOC SLakpi-
vovtol o EEWTePLKEC Kol ECWTEPLKEG ameLNEG.

E€wtepIKEG ameIAEG elval T YEYOVOTA TIOU TIPOEPXOVTOL QIO TO €EWTEPLKO TtepLBAANOV
Kal aretAoVV TNV aoPAAELQ TOU CUOTILOTOG.

JuvnBwg oL e€wteptkég ameldég epdavifovial Kol mpayuaTonololvTaL eMBEoELS amo e€wTte-
pLKoUG eloBoleig mou eival yvwotol wg Hackers, Crackers, Vandals, Hacktivists.

EcwTteplkég ATELAEG €lval yEYOVOTA TIOU TIPOEPXOVTAL OTTO TOUG XPIOTEG TOU CUOTHATOG
ol omoliot mpoomnaBouv va urtepBolv TV £0UCLOSATNGN TTIOU €XOUV KaL VO ATTOKTI|OOUV
mPOoBacn 6e MOPOUG TOU GUCTHOTOG.

JuvnBwg MapaKAUTTOUV TIG SLadIKaoieg EAEYXOU TOU GUOTIOTOG VLA VO ATTOKT)OOUV TIPO-
oBaon os avaBabuilopéveg mAnpodopieg eite UTTOKAENTOUV TA OTOLKElD OO AoyapLOCHOUC
XPNOTWV LLE TIEPLOCOTEPA SIKALWHATA O OXEON LE TA SIKOLWHATA TIOU HdN €XOUV.

Aduvapia (Vulnerability) sivat ormtolodnmote EANAeLppa 1 apélela TNG alopAAELag OE KA-
Ttolo MANPodoPLAKO TTOPO TOU GUCTAATOG, WOTE VA TOV adVEL EUAAWTO OE ATEIAEG.

Mo napddeyua, edv n npocBacn otn Bacn dedopévwy mou amobnkelovtal oL KWKol Twv
AoyopLloopwy SV TTPOOTATEVETAL EMOPKWG, E0TW KoL av oL KwdLkol elvat kpuTttoypadnuévol,
TOTE UTIAPXEL LEYAAN TILOAVOTNTA UTTOKAOTING.

8.3.1 Napapiacn acdpdalelag
Onwg £xeL n6n avadepOei, oL anellég Slakpivovtal o€ AQUTEG TTOU £XOUV AULTIEG PUGLKA PaLvo-
LEVA €(TE QUTIEG ATIO ECKEUUEVEG I OXL AVOPWITLVEG EVEPYELEG.

EmB<oselg (attacks) ouvnBwc e€amolUovtal and s€wteptkn MpoéAeuan Kal AlyOTEPO CUXVA
Qo TO ECWTEPLKO TIEPLBAANOV Kal EKMETAAAEVOVTAL LD ) KOL TIEPLOCOTEPEG ASUVALEG TOU
OUOTNUOTOC HE CUVETELX TNV TtapaBiocn TG SLaBeoLUOTNTAG EUMIOTEVTIKOTNTAC, TNG aAUbe-
VTIKOTNTAG ) TNG AKEPALOTNTAG TNG 0o AAELQG.
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OL 1o ouvnBelg péBodol mapaPiacng tng aodalelag eivat:

Kowwvikn Mnxavikn (Social Engineering): Eivatl éva oUvolo amd pebodoug oTLG Omoleg
Baoilovtal cuvBwg AvBpWIOL TTOU AMOCKOTIOUY OTNV TtapaBioion CUCTNUATWY KoL EKLLE-
TOAAEVUOVTAL TOV AVOPWITLVO TIPAYOVTA YLOL VAL ATTOCTIAO0UV KPILOLUEC TTANpodoplieg, wote
Va TAPAKAUYOUV TOUG UNXAVIOUOUG aloPAAELAC KOl VA QATTOKTHOOUV N €€0UatlodoTnEVN
npooBacn oto cUoTNUA.

H cdpwaon Kot n eVPecn MPOYPAUUATWY EHAPUOYWY KOl TIPWTOKOAAWY TIOU XPNOLLLOTIOL-
oUVTaL 0TO CUCTNA TTOU OTOXEVETAL VO TIOPOBLACTEL, LE OKOTIO TNV AVEVUPECT ASUVAULWV.
Hacking eival n mpoomnaBela mapdkaudPng Twv UnNXoviopwy aodpaAelag, eKUeTaAANEUOUE-

vol cuVBw¢ eAelMATA TOU AOYLOWLKOU CUCTNUATWY LUE OKOTO TN MPdoPacn o KAMoLo
ayaBo Tou GUCTANATOG.

Xprion kakoBoulou Aoyloptkol, omwg ot lot (Viruses), ta ZkouAnkia (Worms), ot AoUpelot

Immot (Trojan Horses), ot epappoyeg spyware/adware TOU OKOTIO €XOUV E(TE val EKUETAA-

Agutouy, gite va dnuloupyrioouv tnv aduvauia yla tnv pn e§ovclodotnuévn mpooPaocn,
elte yla tnv aueon napapioon tng achaielag.

EUpeon kol cuAdoyn oTolxelwv amo ta NAEKTPOVLKA (Xxvn Tou adrvouv oL XProTeg Tou
TANPodopLaKoU CUCTAUATOC, CUVABWC Omd TLG EMIKOWWVIEG KAl CUVOAAAYEG TTOU KAVOUV
Sl péow Twv dnpociwv diktuwy, omwg IP dleuBuvoelg, e-mail, ovopata UMOAOYLOTWY,
UTINPEoieC epapOYEG TIOU XPNOLUOTIOOUV K.AT.

OL EOKEUUEVEC I N ETIOECELG OO AVOPWTTLVEG EVEPYELEG KOTNYOPLOTIOLOUVTOL AVAAOYQL LIE TIG
OUVETTELEG KOLL TOUG TTOPOUC TIOU €MNpedlouV o€:

ErmuBéoelg mapafiaong Tng EUMLOTEUTIKOTNTAG TTOU ovopalovtal EmB£oeLg YtokAomn g Kot
0TOX0 €X0OUV TNV POoPacn o MOPoUG xwpic e€oualodotnon kat adaipeon mMAnpodopLwv.
TEtoleg eMIOEOELC €lval N UTTOKAOTI OPXELWV HE EUTLOTEUTIKA Sedopéva, OMwWE KWSLKOL,
aplOpol Aoyaploopwy, KWOLKOL Ao TIOTWTIKEC KAPTEC KoL YEVIKOTEPA Kplolto Sedope-
VQL YL TOV LOLOKTHTN TOUG ToU €ival amoBnKeuUEVa 0 CUOTAUATA N LETODEPOVTAL LECW
SiKtuou, 6mwce e thv HéBodo avaluong Kivnong amd TG Ypapuég emkowvwviag (packet
sniffing-Man in the Middle), urtokAomr) AoyloptkoU, avilypadn mPoyPaAUUATWY K.ATT.

Enmbéoelg mapaPiaong tng Stabeoipdtntag mou ovopdlovial EmBéoslg Alakomig Kot
€XOUV OTOXO TNV KATOOTPOdN N VO KATAOTACGOUV ToUG TTANPodopLakols OPOUG TWV CU-
OTNUATWY O€ AVEVEPYN Katdotaon. Tétola mapadelypata ival n Staypadr apxeiwv, de-
SoUéVwy, oL eETIBECELG 0TO AOYLOULKO, OTIWG O TEPLATIOUOC EKTEAEONG LLOG EDAPLOYHG, OTO
UALKO, OTIWG OL CUVEXELG ETIAVEKKLVIOELS CUCTNATWY, Ol ETILOECELS OTOL CUOTHOTA UTIO-
SkTUoU, OTWC oL SPOUOAOYNTEG 1 OL eTILOECELC O €EUTINPETNTEG, WOTE va eMENBOUV o€
Kataotaon apvnong mapoxng unnpectwyv (DOS attacks) k.Am.

EmuBéoelc mapaBiaong tng akepaldtnTag mou ovopdlovral EmiBéosig AANoiwong kot
OKOTIO €XouV TNV Un efouatodotnuévn mpooPfacn Kal aAAolwaon Tou TepLEXOUEVOU eVOC
mAnpodoplakol TOPOU ToU cuoThHaToC. TETola mapadsiypata ivol n eméupaon oto UAL-
KO, AOYLOWKO 1 oTa SeS0oUEVa, £TOL WOTE VA EMNPEACOUV TNV MANPOTNTA KAl aKPiBELd TWV
Sedopévwy pe akomd tnv SoltodBopad ) tnv e€amdtnon. MNa napddelypa n mopéupacn kat
oAAoiwon oTPATIWTIKWY TANPodOoPLWVY TIou LeTadibovtal amod TG YPOUUES ETILKOWVWVLWV
N N LetaBoAn Tou oooU yia petadopd i TANPWEA oo EvVa TPATEYKO AoyapLooo o€ pLa
NAEKTPOVLKA GUVOAAQY).
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e EmBéoclg mapaBiaong tng auBevtikoTNTAG KOl KOT EMEKTOON KOL TNG AKEPALOTNTAC
eivat ol EmB£oeLg ELooywyng Tou oKoTo €XOUV UL TTAQOTH) OVTOTNTA VO EL0ENBEL WG e€ou-
0lL060TNUEVO LENOG OTO CUOTNUO. TETOLEG EMIBECELG €lval OL TIEPLUTTWOELG TIOPATTAOVNTL-
KNG aAAnAoypadiag (phishing) mou npoomolovvtal yla mapadely o KAToLoV apUodLo tng
tpamnelog Kot {nTolV Ta OTOoLXElD TOU Aoyaplacpol Hag, oL ETIOE0ELS TAACTOMPOCWITLOG
(spoofing) 6mou o emitiB£pevog alNAleL Ta TIEPLEXOUEVA OE TTAKETA SES0UEVWY TTOU NdN
petadEpovral, £T0LTPOOTIOLOUEVOC KATIOLOV GANO TtepvaEeL Ta Sedopéva pog To SNUOOLOo
KavaAl. AdoU €XeL TPOTIOTIOLNOEL TNV SPOUOAOYNCN TWV TAKETWY SeSOUEVWY, TTOPOAL-
Bavel 6oa mokETa elo€NBouV 0To SiKTUO KOl ameuBUVOVTAL OTOV TIPAYUATIKO TTAPAArTTTN.

8.4 M£0060L ko TEXVIKEG TpooTaoiog

To HETPA QVTLUETWTILONG YL TNV PooTacia TNG aodAAeLag TwV MANPODOPLOKWY TTOPWY TOU
OUOTHHOTOC TIPETEL VA Baci{ovtal 0TO OXESLOOUO HLO.C OAOKANPWUEVNC TTOALTIKNG Ao AAELOC
miou Stakpivetal os tpia emimeda.

1. To mpwto eninedo avadépetal otnv mPoOAndn n omoia otnpilletal otV avixveuon
Twv gumnaBelwy, aduvaplwv o6cov adopd tnv enidpacn Tou puotkol MePLBANAOVTOG, TIG
aduvapiec UALkoU, Aoylopikol, amoBnkeuong kat petodopdag dsdopévwy. OL cuvnBEeLg
TEXVLKEG TIOU XPNOLLOTMOLOUVTOL ELVAL :

® 0 £\eyx0G NG MPOGPACNG OTOUG TTOPOUC

® 1 EYKOTAOTOON TPOYPOUUATWY TPOOTACLOG amo KAKOBOUAO AOYLOMIKO, OMWG
antivirus, antispyware

® 1 sykatdotoon teiyoug mpootaciag (Firewall) yla tov éAeyxo TG €L0EPXOUEVNC KOl
g€epyopevng kivnong dedopévwy

® oL ouvexeig evnuepwoelg kot avaBaduioslg Aoylopikol mou SlopBwvouv aduvauieg
Ko eMelPelg aodalelag

2. To 6eltepo eninedo meplypddel TNV AVILHETWILON KATAOTPOdWY Kal emavadopd Tou
CUOTAUOTOC TNV T(PONYOUUEVN AELTOUPYLKN TOU KaTtdotacn. Ot cuVBELG TPAKTIKEG TTOU
Xpnotpomnotouvtal eivat:

® 0 OAOKANPWUEVOG KAl TEKUNPLWUEVOG OXeSLOONOG TG Stadkaciag avavndng PeTa
ano napaflacelg Tng aodpalelag kabwg kat n pEBodog avatpododotnong yla To mpo-
BANnua tou MpoEKUPE KaL TWE AVTLETWTLOTNKE

e 1 dnuloupyla LEPLKWV 1} OAOKANPWHEVWY avTlypddwy aodAleLag

® 0 kaBoplopog Sladikaclwy evepyomoinong twv pebodwv avavnng amno napaBLacelg,
kataotpodég (Fault Tolerance)

3. Ito tpito emimedo katatdooovial Ta cuothuata Avixveuong elofolwv. Ebooov amo-
TUxouv oL oxedlaouol mpoAndng, N achAAEld TOU CUCTAUATOG TIPEMEL va BacLOTEL o€
UNXovIopoUg avixveuong eloBolwv. OL GUVABELG UNXAVLOWOL TTOU XPNOLUOTIOLOUVTAL YLa
v aviyveuon napafLdoewv tng acdpAAelog oe cuvepyaoia e Ta TUTILKA EpYOEia - Ttpo-
YPAUUATA aviyveuong euTtaBelwy, OMWCE ylo TAPASELYUO Ol CAPWTEG yla LoUG, gival n
gykataotaon e81kou Aoylopikol avixveuong elofoAwv Intrusion Detection System (IDS).
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8.4.1 Avtiypada acdpalsiog

H Stabdikaoio avavnng tou mAnpodoplakol cUCTAUATOS HETA and kataotpodn Baocile-
TOL KATA v LeyAaAo HEpog otnv Sladikacia twv aviypadwv aodaleiag (Backup Data). Kata
v Sladikacia autr Pe T Xprnon KaTtaAAnAwv epyaAeiwv AoyLopikol 1 SuvatoTATwY Tou
PoodEPEL TO AEITOUPYLIKO cuoTnUa anobnkevovtal os achaln péoa avrtiypada twv de-
SoUEVWY, TIPOYPAUUATWY, BACEWV SESOUEVWY KoL YEVIKOTEPO TIANPOdOPLAKWY TIOPWVY Kal
Snuloupyouvtal avtiypada rou ovopdalovral avtiypada epedpeiag i avtiypada achaleiag.
Metd and KataoTpodn Twv OPWV 1 AKOLO KAL TOU UALKOU TIAPEXETOL N SUVATOTNTA EMAVa-
dopac oAdkAnpou tou TANPodopLakol CUCTAATOC I} LOVO €VOG LEPOUG TwV TAnpodopLa-
KWV TIOPWV O€ TIPOTEPN KAVOVLKI KATAoTaon Asltoupyloc.

To H€oa KOL OL CUOKEUVEG TIOU XPNOLUOTIOLOUVTAL YLa TNV armoBnkeuon Twy aviypadpwv Si-
adépel avahoya pe to €idog Kal To pEyebog Twv Sedopévwy KabBwg kal Ti¢ mpodlaypadeg
YLOL TNV AVAKTNON TOUC. ZUvNBwE XpNOLUOTOLOUVTAL LoyVNTIKA pHéoa (okAnpol Slokol), omTika
péoa (CD, DVD Kk.Am), pvARES povipng arobnkeuvaong (flash, Solid State disk) kot téhog, pe tnv
€€EAEN TWV YpaUUWVY TNAETIKOWWVLWY Kal SIkTUwy, eival Suvath n amnobrkeuon Katl ava-
KTNonN O€ QMOUOKPUOEVOUG UTTOAOYLOTEG ] AVAAOYQ UE TNV KPLOLUOTNTA Twv SeSouévwy e
g€wtepikoug online e€unnpetntéc.

8.4.2 Teixog npootaociag (Firewall)

Ta cuotiuata teixoug npootaociag (firewall) mpootatevouv toug MAnpodopPLAKOUE TTOPOUG
£VOG OUOTAMATOC N €vOC SIKTUOU AMOMOVWVOVTOC To cUoTNA amd To e€wTePLKO SikTuo
eAéyxovtag Tnv SLaKivnon Twv ELOEPXOUEVWY Kal eEEpXOUEVWY TTAKETWY dedopévwy. Etol éva
firewall mpootateveL To cUoTNUO Ao emBEoeL un e€ouclodotnuévng mpooPBacng. To firewall
urnopel eival eite epappoyég Aoylopikol eite e€elOIKEVEVO OAOKANPWHEVO CUOTNUA TIOU
Aettoupyel og OAa ta emnineda tou povrehou TCP/IP. Ou Baotkég Aettoupyieg Tou ivat:

® 10 G\TpApLOpa ELOEPXOUEVWV KL EEEPXOEVWV TTOKETWY (packet filters).EAEyxeL kABe
TIALKETO TIOU EL0EPYETaL-eEEpYETAL KAl amodacilel pe Baon Tig mMAnpodopleg TNG EMLKE-
daAidag Tou makétou, SnAadn TNV AteUBuvVeoN MPOEAEUONG KOL TIPOOPLOOU, TOV apLlOpo
TPWToKOAAou (protocol number) kat tov aptBud Bupoag (port number).

® Kol WG MUAeG (gateways) oto eninedo edpappoync. To firewall avixvelet kat avtiAappa-
VETOL TO €160¢ NG Kivnong twv dedopévwy oto enimedo edappoyng Kal epappuolet

€\eyxouc oe emninedo e€ouolodoTNONG XPNOTN KABWG KoL OTLC UTINPECIEG KOl OTOL TIPW-
TOKOAAQL TTOU emLTpEmovTalL 1 OxL, Onwce ta http, ftp, telnet, K.Am.

[253]



Keddhaio 8°

Ewova 8.4.2.a: Firewall

® AmopovwVel SLadOPETIKEG TTEPLOXEG TOU SIkTUOU edapudloviag SLadpopeTIKES TIOALTL-
KEG A0PAAELOC, TL.X. O SLAXWPLOUOG VOGS Web server 1] evog web mail server, mou 6€xetal
eTULOKEP ELG Ao e€wTePKO dNOCLo Siktuo (internet), amod tnv mMoALTk achAAELOC TTOU
UTTAPXEL YLOL TO UTTOAOLTTO E0WTEPLKO SIKTUO.

Y’ aUTO To onueio Ba TPETEL val UAOTIOLNOETE [La Aoknon epnédwong, Omwg eivat n Aocknon 4
TOU TieplypAdEeTOL OTNV EVOTNTA «ACKNOELG 0TV aibouoa gpyactnpiou».

8.4.3 z0otnpa evtomiopoL lofoAéwv IDS

Onwg éxeL avadpepBel and tnv apxr tou kedalaiou, Sev umapxel n €vvola TNG AMOAUTNG
aodaletag. Ano tv AAAn mMAeupa kaBnuepvad dnpLoupyolvTal KavoUpyLEG EUTIAOELEG OTO
UALKO KOl TIEPLOCOTEPO OTO AOYLOULKO TwV MANPODOPLAKWY CUCTNUATWY LE ATMOTEAECHA VO
yevvouvtal véeg Suvatdtnteg rapafiacng tng aodpAlelag Twy cuoTnUATWY. Katd to oxebt-
QOUO TNG TIOALTIKNG aodAAeLag, OMwE £xel NON avadepbel, adou amotuyel n mpoonddela
TMPOANYNG KATA TWV ELoBOAWY, TIPEMEL Va £XEL ULOBETNBEL £val cUOTNA QVIXVELONG KAl EVTO-
TLopoU Toug.

‘Eva obotnpa evtomiopoU eloBoAéwv (Intrusion Detection Systems, IDS) amoteAeitat amno po
mAatdopua epyaleiwv Aoylopikol Tou eAEéyxouv Ta apxela Kataypadrg Tou CUOTHUATOG,
WOTE va avixveloEL ixvn and yvwoTEg mopaBLacelg aodaielag, Onwg:

enavaAapBavopeveg mPoomabeleg eLoaywyng KWSIKWY
6paoTnPLOTNTEG 0ApWaoNng Twv Bupwv emikowvwviag (port scan)
EVEPYELEC TIAPAVOLWVY EYYPADWV OTO LNTPWO TOU CUCTHHATOC
QMOMELPEG AUENUEVNC PONG TTAKETWY TIPOG €va cUoTnUa -emtiBeon DOS
EVTOTILOUOC aUENUEVNG SLAPPONG TIOPWVY KATA TNV EKTEAECN EDOPUOYWV

Emiong eAéyyouv kat avallouv tnv SlepxOpevn Kivnon Twv KOMBwWY KAl TwV CUCKEUWV OL-
KTUoU.
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‘Eva IDS umopel va €xel kaBapd LOVo EVNUEPWTLKO pOAo, SnAadh, LETA ThV MapakoAoubnon
TOU GUOTHHOTOG, QVIXVEVUEL KATIOL UTIOTITN EVEPYELA KOL ETILOTPEPEL KATIOLO UAVUMA YLa TTL-
Bavn elofoln f pumopet va SLABETEL NXAVIOUOUE QUTOUATNG QVTLLETWIILONG I CUVEPYACLOG
pe AAa epyadelo QVTLHETWTLONG tapaBLldoswy, onwg to firewall. Ta cuotipata ov Stabe-
TOUV UNXAVIOHOUC TTou UTAOKApoUV TiBavES eloBoAég ovopalovtal Intrusion Detection and
Prevention Systems (IDPS).

Ewkova 8.4.3.a: EAeUBepo Aoylopiko IDS - SNORT

8.4.4 30otnpa Awaxeipiong Ao aleiag MAnpodoplwv

KaBe ovtotnta (16uwtng, etalpeia, opyaviouog), mou Staxelpiletal evaioBnta EUMIOTEUTIKA
Sedopéva mAnpodopieg, mpémnel va ULOOETHOEL €va GUVOAO Ao AUCTNPEG CUCTNUOTIKEG SL-
adikaoieg mou egaodalilouv Tnv Mpootacia Twv MAnpodoplwv. Autég ot Stadikaocieg mpo-
KUTITOUV KOTOTILV AEMTOUEPELAKIG OVAAUONG, LEAETNG KAl OXESLOOUOU TOU emUMESOU aoda-
Aelag, ou MpEMEL va SLaodaALOTEL, 0 OXEON TIAVTA LE TO KOOTOC EMEVOUONG KAl SLapopdw-
vouv 1o ZUotnua Alaxeiplong Aodaietag MAnpodoplwy.

OL OUVLOTWOEG TTOU TIPETIEL VAL LEAETNBOUV yLa va dnoupynBouv ol KATAAANAEG SLtadikaoieg
adopouv:

® TOV AEMTOUEPELAKO KABOPLOUO KOVOVWV aoPaAELOG TIOU TIPEMEL VA TNPOUVTAL KOl TV
ekmaibevuaon Twv xpnoTwy yLo tThv opbn xprion Tou TAnpodopLlakoU CUCTHOTOC

® TOV TTPOCSLOPLOUO TWV €€0VCLOSOTNOEWY TIPOCRACNC TWV XPNOTWV Kal TNV Teplypadn
TWV SIKOULWUATWY TOU¢ 0To TAnpodopLakd cuoTNUA

e Tnv mepLypadn aduvoLWY TOU CUCTAKATOG KaL TIG EVEEXOUEVEG TEPLUTTWOELG tapaBia-
oNG KOBwWC KoL Ta LETPA AVTLUETWITLONG TOUG

® TIG OKpLBElC evépyeleg yLa TNV UAOTIONGON LOG OAOKANPWHEVNG TIOALTIKAG Ao AAELAG

e Tnv dnuLoupyla evog ohokAnpwuévou oxediou cuvéxelag mou epAaUPBAVEL Eva oxESLO
avavnyng oe meplmtwon Kamolag Kataotpodng kKabwe Kat éva mAdvo Slaxeiplong kat
QVTLUETWTTILONG TWV KWEUVWV

0 61eBvng opyaviopdg Ttumonoinaong dnuoupynoe éva mpotuTto to 1IS027001 mou mapExeL Eva
oUvolo mpodlaypadwy. OL mpodlaypadEg autég kaBopilouv TIG AMALTACELG Yol TNV UL0BDE-
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TNon evog ouotnuatog dltaxeiplong aopalelag mAnpodoplwv Kat apopouv TNV dLoiknaon Tou
TIPOCWTILKOU, TLG SLadIkacieg kal Ta TANPodOopLAKA CUCTHUOTA Yia KABes eldoug emiyelpnaota-
KO KAGS0 Kal omoLoudnmote LeyEBoug opyaviopo.

Ma neploocotepeg MAnpodopleg peAetnote TNV evotnta MN.4 Tou MapapTUATOS TWV CNUELW-
OEWV.
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Epwtiosig— Aoknoeig KepaAaiov

1.
2.

10.

11.
12.

Meplypadte mwg punopel va emiteuxBei n andAutn achaiela.

Katd tov oxedlaopo tng acharelog evog mAnpodoplakol GUCTHHOTOC, TL Elvol auTd TToU
T(PETEL VAL TTPOOTATEUCOULLE KOLL OTTO TIOLOV TIPETTEL VAL TO TIPOCTATEUGOUE;

Meplypddte TIC EVVOLEG: EUTILOTEVUTIKOTNTA, aKepALOTNTA, aubevikdtnta, dtabsoipotn-
Ta.

AwoTE TOV 0PLOKO YLA TIG EVVOLEG: KPUTITOYPAdNGN, KpUTToypAadnUa, LUOTIKO KAELSL.
Molog givat o pOAOC TNG KPUTITOYPADLKG CUVAPTNONG KEPUOTLOUOU;

Motog eivat o Adyoc tng urmtoypadrg EVOG UNVUUATOG XPNOLUOTIOLWVTAG Tt cuvon pnvu-
HaTog;

‘Evag xpriotng, n AAikn, BéAeL va emikowwvnioel pe tov BaoiAn. Zuvtdooel To punvu-

pa «AUpLo Ba cuvavtnBoUpe otig 2» kal, adou To TEPATEL Ao TN CUVAPTNON KEPHA-
TIopoU SHA1, mapayel Kol EMLOUVATTTEL TN oUvon unvupatog bc6al87bel034bleelaff
99719c574cdff0a49d5 kat to amootéAAsl. O BaoiAng mapaAapBavel To pavupa:

«AUpLo Ba cuvavtnBolpe otig 1bc6al87bel034blee0aff99719c574cdff0ad49d5».

Mota Stadikaoia akohouBel o BaoiAng, otav mapaAdBeL TO LAVULA, KoL TIOLO CUUTTEPQ-
opa Bydiey;

EAéy€te Tnv amavtnon oag, epapudloviag TNy LETAS00N TWV UNVUUATWY otV aiBouca
epyaotnpiou, pe Baon tnv Acknon 3 tng evotntag «Acknoelg otnv Ailbouca Epyaotnpi-
ou.

Ag untoBéooupe otL évag hacker adpnoe éva cd utodnAwvovtag OTL To £EXA0E MAVW OTO
vpadeio evog umaAnAou plag tpamelag nmou sixe titho «Bvteo AmokdAudn yla TepAoTLo
okavbaho». Méoa &g oto cd uTtapyEL AMOBNKEUUEVO TIPOYPAO O LOPdT) AUTOUATNG
EKTENEDNC TIOU TIEPLEXEL EVOL SOUPELO (TITTO TIOU AVIYVEUEL TA TTANKTPO TIOU TIATA KATIOLOG,
oUM\éyeL TAnpodopieg kot TIC armooTéAAeL 0To Aladiktuo. TLel6oug amelAr) eyKUpOVEL yLa
To MANpodopLakd cuoTtnUa; Av emitUXeL n mopofiaon g achaielag, TL eidoug emibBeon
€XOUUE;

‘Evag hacker amoktd mpooBacn otn Bacn dedopévwy mou £xel amoONKEUPEVOUC OTOV

Tiivaka users Toug KwSLIKOUC XpNOoTwV armod Toug AoyopLlaopols Twy SLAaXEPLOTWY EVOC
HEYAAOU SIKTUAKOU TOTIOU. 2TOV TIIVOKOL UTIAPXEL N Eyypadn:

admin:781e5e245d69b566979b86e28d23f2c7

O hacker xpnotpomnotwwvtag To online Aoytloptkd, 6mwg to «md5Spass.infox, Eekwva va ma-
payeL 6Aoug Toug duvatolg cuvduacouoUg armd XOPAKTAPESG HEXPL YpduuaTa Kat yndla
TOU ayyAlkoU aAdaBntou kal péoa o€ Alya EKOTOOTA TOU SeUTEPOAEMTOU AapBAvel Tnv
emotpodn «0123456789».

Mota péBodo xpnowuomnoinoe o hacker yla va mapaflacel tov Kwdko; Meplypddte TNV
Slabikaoia ou ekTeAel TO AOYLOULKO yLa va Bpel Tov KwdLKO. TL oupmépacpa Byalete yla
TOV KWOLKO;

Edappoote tnv Stadlkaoia wg AoKNon OTO EpYOOTHPLO. XPNOLUOTOLNOTE KwOLKoUG, TIoU
Kataokeuaovtal, XpNOLUOToLWVTAC ToVv oAyoplBuo SHAL yla tnv napaywyn cuvodng e
to gpyaieio GnuPG.

MepypaPte t Baotkn Aswtoupyia TNG KpUTTOYPAdNnonG e KOWO HUOTIKO. Molo elval to
adUvapo onueio autng tng uebodou;

Moleg eivat oL Baotkég peBodol mapaBiaong kwdikwv; Na tig e€nyroete.

H rmopakdtw gpwtnon gival kpumtoypadnuévn pe tnv texvikr Caesar Cipher.
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HI QOZHOXI XWPON® QATEP® AN QPHNMIYP® NATI NTQrZOr XNANWO;
XPNOLUOTIOLELOTE TO TIAPAKATW TIiVOKa 1 ylot TNV QTOKPUTITOYPAdNOoN TOU KELLEVOU
NG pwWTNONG. Mo amod TG oAloBroelg — KAEWSLA 4, 7, 12, 22 tou aAdaBntou eival n ow-
otn.
13. EmA€ETE TN OWOTH ATIAVTNON YLO TNV TTAPOTTAVW EPWTNCN OTtd Ta TAPAKATW KPUTITO-

ypadnuota pe kA6l 11

e ENEZB

o XMTBE

Mivakag 1: KAeld1a-OAoBroelg EAAnvikoU AAdapntou

1|2|3|4|5|6|7|8|9|10|120]|12[13|124|15[16 17|18 |19 |20 | 21|22 23] 24
A%\g\g" AlB|fr|a|e|z|H|[Oo|1|K|[A|M|[N|Z|Oo|fR|P|[Ez|T|Y|OD|X|WwW]|a
ONs@H:H1 (B | T |a|E|z|H|e |1 |[K|A|M|[N|[zZ|o|n|P|z|T|Y|O|X|Ww|[a|A
ONs@H:H2 | T |a|E|z|H | |1 |K|[A|M|N|[=|o|n|P|z|T|Y|O|X|W]|a B
ONsOHSH3 | A [ E |z |[H|oe |1 |k|A|M|N|=z|o|n|Pp|s|T|Y|O|X|Ww|a|a|B]|T
OAIZOHZH 4 E z H [c] | K A M N =1 (o] n P b3 T Y (0] X W Q A B r A
ONI@HIH5 |z |H|@ |1 |[kK|A|M|N|[=|o|n|P|z|T|Y|O|X|w|aQ|A|B|T|A]|E
ONs@H:H6 |H| @ |1 |K|[A|M|N|=|o|n|Pp|z|T|Y|O®|Xx|w|a|A|B|T|A]|E]|Z
ONMs@HH?7 |@ | I [K|A|[M|N|z|o|n|Pp|z|T|Y|O®|XxX|w|a|A|B|T|Aa|E|Z]|H
ONIZOHIH8 | I [ K |[A[M|[N|[z|o|n|P|z|T|Y|O|Xx|w|a|Aa|B|TF|Aa|E|Z]|H|O
ONZGHIH9 | K |A (M| N|=z=|o|n|P|z|T|Y|Oo|Xx|w|a|Aa|B|T|a|E|z|H|O]I
ONZOHIH10 (A (M [N |z |o|n|P|z|(T|Y|O|X|w|Q|A|[B|T|Aa|E|Z|H|O|I|K
ONsOHIH11 (M| N |z |o|n|Pp|s|T|Y|o|Xx|w|a|A|B|r|a|E|z|H|O|I|K|A
ONz@HIH12 ([N |z (o |n|P |z |[T|Y|Oo|Xx|w|aQ|A|B|r|a|E|zZ|H|O|Il|[K|[A|lmM
ONMzeHzH13 |z |o|nm|P |z |T|Y|O®o|(X|w|a|A|B|T|A|E|Z|H|O@|1|K|[A|[M|N
OMs@HsH14 (o |n [P |z |T|VY|o|x|w|a|A|B|T|Aa|E|Z|H|O|1|K|A|M|N]|:Z=
OAIZOHZH 15 n P z T Y (0] X via A B r A E Y4 H [c] I K A M N = [o]
ONZGH:H16 (P |z [T |Y|Oo|Xx|w|a|A|B|T|[Aa|E|Z|H|O|1|K|A|[M|[N|[Z]|0O]|nN
ONZOHIH17 |z | T|Y | |x|w|a|A|B|TrT|a|E|zZ|H|O|I|[K|A|M|N|=|O|Nn|P
OMsOHIH18 | T | Y |o | x |w|a|A|B|r|a|E|z|H|0|I |K|[A|M|[N|=z=]|Oo|Nn|P|:Z
ONIOH:H19 [ Y |o [ x |w|a |A|B|rT|a|E|z|H|e|1 |K|[A|[M|N|[zZ|oOo|n]|P|zZ]|T
ONZOHIH20 (@ | X [w | |A|[B|T|a|E|zZ|H|@| 1 |K|[A|[M|[N|Z|o|n|P |z |T]|Y
OMzOHIH21 | X |w|a |A|B|r|a|E|lz|H|Oo|1 |K|A|[M|[N|zZ|oOo|n|P|z|[T|Y|O
ONsOHIH22 (W |a |A|B|Tr|a|E|z|H|o| 1 |kK|A|M|[N|[z|o|n|P|z|T|Y|®]|X
ONs@H:H23 (Q |A (B | T |a|E|[z|H|@| 1 |K|A|M|N|[Z|o|n|P|z|T|Y|[D|X|W

EA€yETe TIC amavToELg 0TO SLKTUAKO TOTO:
http://users.sch.gr/xefterakis/caesar.html

14. Moo €ival to peyaAUTEPO MPOPANUA TIOU TIPETIEL VA QAVTLUETWITLOTEL JME TN XPAON TG
KpuTttoypadnong pe SlopolpalOpevo HUCTIKO KAELS(;

15. MNepypdate TNV TEXVIKN KpuTttoypddnong pe dSnuooto kKAeLSL.

16. lNarti n kpuntoypadnon twv Sedopévwy Pe To OLWTIKO KAELSL, wote va e€aodalloTel N
QUBEVTIKOTNTA TOU ATIOCTOAEQ, KAl N amokpumtoypadnon pe To dnuooto KAeLSL oto dAAo
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17.

18.

19.
20.
21.

22.

23.

24.
25.
26.

27.

28.

29.
30.

QKPO OUCLACTIKA &gV EXEL KavEva vonUa; IMe TTOLO TPOTIO TILOTOTOLETAL N AUBEVTLKOTNTA
Tou LSLoKTNTN TwV dedopEVwY;

MNwg avtetwriotnke n dtoxeiplon tng aopaloug emikovwviag oto emninedo dlaotpw-
pdtwong tou TCP/IP;

Moteg eivat ol Baoikég apxEG oTLg onolieg Baoiletal n peBodoloyia Stoxeiplong aohalet-
o¢ ¢ petadopdg dedopévwy ( TLS - Transport Layer Security);

MNepypadte tn Asttoupyia xpriong evog PndLakol mLOTOMOLNTIKOU.

Moleg eivat oL ouvnBelg uEBodol mapaBiacng Twv MANPOPOPLOKWY CUCTNUATWY;
Mepypate TIg PAOIKEG KATNYOPLEG EMIOECEWV KOl TIOLO XOPAKTNPLOTIKA TNG AoPAAELOG
napaplalovral.

Av HallKA EKOTOVTASEC XPNOTEC 0’ ONO TO KOO0 EGTEAVAY CUVEXOUEVA TIAKETO EAEYXOU UUE
10 MPWTOKoAAo ICMP, 8nAadr) ektehoVoav TNV VTOAN ping TPOG £VOL CUYKEKPLUEVO €EU-
TINPETNTN KATIOLOG UTNPeciog yla mapadelypa webserver, T eidoug enibeon Ba eixapus;
AlkoloAoynote tnv anavtnon cog.

Awote éva mopadelypa ano kabe koatnyopla emiBeong amo €0KEUUEVEC AVOPWTILVEG
EVEPYELEC.

AvodEPETE T LETPA AVTIUETWIILONG TWV OMEANWV AohAAELOC.

Moteg eivat ol Baotkeg Aettoupyieg ov ekteAoUV cuvnOwc ta firewalls;

‘Eva firewall emitpEmnel Tnv elogpXOUEVN KOl EEEPXOUEVN ETUKOWVWVIO OE €va TOTUKO SiKTUO

oTLG BUpeg TCP 80 kot 25 kal amayopeVel TNV kKukAodopla otig BUpeg 21 kat 23. Moleg
UTINPEOLEG ALASIKTUOU ETUTPETIETAL OTO ECWTEPLKO TOU SIKTUOU VAL ETILKOWVWVIGOUV LE TO
Awadiktuo;

TLelval éva 20otnua Alaxeipiong Aodaletag NMAnpodopLwv kat mwe StapopdwveTal Eva
TéTolo cVOTNUO;

‘Eva cuotnua avixveuong etoBoAwv IDS mola ouvnOn ixvn mapaBldoswy PUmopet va avt-

XveUOEeL;
Mota n Stadopd evog cuotrpatocg IDS kat evog IDPS;

Mepypate TI¢ AOELS YL TNV avATTTUEn evog ZuoTthpatog Alaxeiplong tng Aodalelog
MAnpodoplwv (ZAAM) kot avadEPETe TA MAEOVEKTAUOTA TNG ULOBETNONG €VOC TETOLOU
OUOTAMOTOG OTNV TIOALTLKI) AoPAAELOG EVOG OPYAVIOHOU.

Aoknoelg og Epyaotnploko NepiBdAiov

Acknon 1: Kpurnttoypdadnon /Anokpuntoypadnon pe tnv péBodo Caesar Chipher

3TO EPYOOTHPLO OL LaBNTEC UmopoUuv va Slepeuvioouv Tn PEB0SO KpuTToypAdnOoNG Kal aro-
Kpumntoypadnong dedopévwy KeLEVOU e TN Xprion ekmatdeutikol gpyaleiou- fondnuatog
yla To eAANVIKO aAdapnto mou Bploketal og SIKTUOKOUC TOTIOUG, OTwE GpaiveTal otnv mapa-
KATW ELKOVAL.
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Ewova 10: Caesar Chipher
(Mnyn: http://users.sch.gr/xefterakis/caesar.html)

ﬁl Apaotnplotnta 1n

Ot paBbntég ava opadeg pmopolv va SLEPEUVHOOUV TA XOPAKTNPLOTIKA TOU aAyopLo-
pou Caesar Chipher avtaAAdoovtag LNVULOTO XPNOLHLOTIOLWVTOG SLadbOPETIKA KAELOLA.

Acknon 2: Kpurttoypddnon/Anokpurntoypddnon HE CUUHUETPKO KAELST

3’ auTr TNV Aoknon Ba XpNOLULOMOLCOULE TNV EVTOAN mcrypt yLa Tnv Kpumtoypadnaon apxel-
WV. ITNV MPOYUOTIKOTNTA N evToAr] mcrypt amote)el avtikatdotaon tng dnuodlolg evto-
AAg crypt tou Unix. H evtoAn Crypt Atav éva epyaleio kpumtoypddnong mou XpnoLponotlou-
o€ ToV aAyOpLOUOo KPUTITOYPAdNONG TNG YEPHAVIKAG LNXavAS «Alviypas». H pnxavr autn xpn-
OLUOTIOLONKE LA TNV LETAS00T TIOAEULKWY UNVUUATWY KOTA TO SEVUTEPO TTAYKOOLLO TIOAEO.
IAUEpPA To mpoypappa Mcrypt umootnpilel €va cuvolo amod StadopeTikolg alyoplbuoug
kpumntoypddnong dedopévwy, o6mweg o AES.

Jtnv oucia Ba XpPNOLOTIOGOUE TNV €VTOAR oTO linux yla va Kpurttoypadriooupe apyeia
Sedopévwy. YIapyxouv avtiotolxeg SLavopEg yia linux kat Windows Tou TpEmeL va eykato-
otaBolv kabwg kal dStadedopéva script oe php yla TNV EVOWUATWON TOoU o€ O0gAldeC OTO
Awadiktuo.

Brjua 1: H oUvtagn tg evioAng

MmopoUUE va EKTEAECOUE OE £val TEPUATLKO TOU linux tnv evtoAn:

mcrypt --help

yla va SoU e T olvtagn Kot OAEG TLG MAPAUETPOUC TIOU TIAPEXOVTAL, TL.X. YLa Vol SoUUE OAOUG
Toug Slabéatpoug alyoplBuouc kpurtoypddnong mou unootnpilovtal EKTEAOUUE TNV EVTOAN:

mycript --list .
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Ewova 2: AtaBéapotl AlyopLBuotl Kpumtoypadnonc/Anokpurntoypadnong

Biua 2: Kpunttoypadgnon

M va Kpurtoypadriocou e Eva apxelo pe dvopa nocrypt.txt xpnolponolwvtag Tov aAyopLe-
po kpurttoypadnong blowfish extehoUpe tnv evioAn:

mcrypt -a blowfish nocrypt.txt

omou Ba pag IntnBei n A&En kAL 8V 0 dopég. To pEyebog Tou KAELSLOU Sev Tipémel va EeTep-
V@ Tou¢ 512 YapaKxtrpeg.

Ewkova 3: To £€yypado mou Ba kpumtoypadnOet
Emiong umopoU e va XPNOLLOTIOL)COULE TNV TIAPAUETPO -U Yo Vo SLaypaOUE TO ap)LKO
apxelo kata tnv dtadikacia TnG Kpunmtoypddnong.

META TNV eKTEAECN TNG EVIOANG MAPAYETAL TO KpUTITOYPadnNUEVO apXELO nocrypt.txt.nc Kal
elvat aduvato va to avoifou e e Eva Kelpevoypado, OTwG daivetal TMopaKATw.

Ewova 4: Anotéleopa PeTd tnv Kpurmtoypadnaon
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Brjua 3. Anokpurttoypddnon

Mo vo amokpumtoypodpiooULLE TO OPXELO EKTENOUE TNV EVTOAN:

mcrypt -d nocrypt.txt.nc

Kol SNLOUPYELTAL TO ATIOKPUTITOYPOPNUEVO APXELO e OVOUA hocrypt.txt.

ﬁl Apaotnplotnta 2n

1.  ALEPEUVINOTE TA XOPAKTNPLOTIKA TOU alyoptBpou Blowfish kat twv aAAwv alyopib-
MWV TIou uTtooTnpilovtal amod to epyaleio kpumrtoypddnong mcrypt. Eviomiote
ToV aAyopLOo TTou avtlotolxel otov AES-128.

2. OLpoBntég, eite kata Atopa gite katd opadeg, Oa propolcav vo cUUGWVHGOUV
METAEL TOUG KATIOLA LUOTIKA KAELSLA KOl Vo AVTOAAGEOUV KpUTTTOYpOapNUEVA LiN-
vUpata akoAouBbwvtag Ta mapanavw Bripata.

Acknon 3: Kpurnttoypdadnong/Anokpurntoypddnong e th Xprion Anpuociouv KAELSL0U

Y’ auTn TNV Adoknon Ba XPNOLUOTIOLCOUE TO EPYAAELO gnUPE TIOU O ETUTPETEL AELTOUPYI-
£¢ Kpumtoypadnonc-amokpumtoypadnong dnuodctou KAEWSLOU kal Pndlakwv umoypadwy.
To gpyaleio QUTO €PYETAL TPOEYKATECTNEVO OE APKETEG Slavoueg Tou linux. Av Sev eivat
EYKATEOTNUEVO, UTIAPXOUV Slavopég ya Linux, Windows kat MacOs mou prmopoUv va gyka-
TaotaBolv 0TOUCG UTIOAOYLOTEG TOU gpyoaotnpiou. Mrmopeite va avalnTtioeTe MEPLOCOTEPES
mAnpodopieg oto Siktuakod tomo https://gnupg.org. OAn n Aettoupyia tou epyaieiov gnupg,
mtou Ba SoUpe, vAomoleltal o popdr) EVIOAWV TEPUATIKOU, TTIOPOAO QUTA UTIAPXOUV QPKETA
epyadeia pe ypaodkd meptBaliov rou xelpilovral Tig VIoAég Tou GnuPG, Omwe To gpa 1 To
seahorse k.A.

BApa 1. Anpoupyia {evyoug KAELSLWV

APXIKA KOTA TNV Kpunttoypdadnon e To dnpooLo KAeWSL mpénel va dnuoupynBet éva {euyapt
SNuocLou-dLwTikoU KAELSLoU. H evtoAn yla Tnv dnpoupyia Twv KAESLWVY gival:

gpg --gen-key

i

gpg (GnuPG) 1.4.11; Copyright (C) 2010 Free Software Foundation, Inc.

This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law.

Apxikd pog Intate va eriAé€oupe tov alyoplBuo kpumrtoypddnong mou Ba xpnoomnotn-
ooupe petafy twv RSA kot DSA/Elgamal. Mpoteivetal o ahyopBuocg DSA/Elgamal, kaBwg Sev
UTIAPXOUV TIEPLOPLOUOL OTN XPrion Tou.
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HopakoA® emLAEETE TOV TUNO TOU KAELOLOU mou BéActe:
(1) RSA and RSA (default)
(2) DSA and Elgamal
(3) DSA (yiLa unoypaon udvo)
(4) RSA (yLa unoypaen udvo)
H emiAoyn cog; 2

Ol emopeveg eTAOYEG apopoUV TO UNKOG KAELSLOU Kal TV SLAPKELA TOU.

DSA keys may be between 1024 and 3072 bits long. What keysize do you
want? (2048) 1024

To péyeboc kAel1dLoU mou (ninbnke eival 1024 bits

Hopaxkod® oplote yia 1mdoo xaulpd To KAeLO(L Oo elval €ykupo.

0 = 10 xKAe(1dl dev Afyel moté
<n> = 10 KAeld( AfyelL o0& n uépeg
<n>w = 10 KAe€LOl AfyeL o€ n eRdouddec
<n>m = 10 KA€LO( AfyelL o€ n ufRveg
<n>y = 10 KA€LO( AfyelL o€ n €1n

To xAeldl elval éyxkupo yia; (0) O
Key does not expire at all

Is this correct? (y/N) vy

TéAog pog Intolvtal oTolyela, Omwe to Ovoua, StelBuvan nAektpovikol taxudpopeiou mou
Ba cuoyxetioTouV Kot Ba tauTomololV to KAeLSE, kaBwg Kat pio Muotiky ®pdon mou Ba pag
ETUTPETIEL TN XPNOLUOTIOINGCN TOU WOLWTKOU KAELSLOU.

You need a user ID to identify your key; the software constructs the
user ID

from the Real Name, Comment and Email Address in this form:
“Heinrich Heine (Der Dichter) <heinrichh@duesseldorf.de>"”
AANOLvS6 Ovoupa: Nikos X.
ALeG6buvorn Email: gtest4sek@gmail.com
IXO6AL0: AUTO €LlVal €va OOKLPXOT LKO KAegLd(!
XpnoLpomotleite 1o “utf-8’' og1 XUPAKTHPWV.
EnitAéiate 1O USER-ID:
“Nikos X. (AUTO €LVval &€va OOKLUXOTLKO RAeLS(!)
<gtest4sek@gmail.com>"
AX oy (N) bvoua, (C)oxdAaito, (E)mail 11 (O)evidéel/ (Q) Teppatiopdg; o

Xpel&leote pLa Opdon KAeLd(l VIX VO IPOOTATEUCETE TO JPUOCTLKO KAgLd(.

Katomuv mapdyetal To euydptl KAslSLwv. Emeldn o alyoplbuog, mou mapdyovtal oL tuxaiot
npwtol apbpoi, Baciletal oe tuxaia bytes mou xpnolponoloUvTaL Ao TNV UVAKN TOU UTIo-
Aoylotr, o alyoplOuog pog mpoteivel va skteAécoupe Sladopeg AANeC Asttoupyieg otov
uroAoyLoth.
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pénme L vo dnuLoupynBolv moAA& tuxoia bytes. Elval koAl 1déa vo k&vete
k&mola epyoola (DANKTPOAOYNOTE, HETAUKLVACTE TO TMOVIIKL,

XPNO LUOMO LACT €

touc Olokoug) Kata 15 OLAPKE LA UNOAOYLOPOU IPOTWV oplOupdv. Autd dlvel
OTn YEVVATPLY TUXaiov oplbudv pla sukalplo voa palélel opkeTn

evTpomnia.
B o B N e

I A

o S D e e SRS
e FEEEE
Aev undpyxouv opketd SLabéoilpa tuxala bytes. Ipotelvetal va

avopelvete 1

Vo ammooxoAeltTe TO AglTOoUPYLKO oUoTnua uéxpl oauTtd VO OUYKEVIPHNOE L
neplLoocdtepn eviponia! (Xpeirdlovial 156 mepiocdtepa bytes)

péme L vo dnuLoupynBolv moAA& tuxoia bytes. Elval koAl 1déa vo k&vete
kAol epyocior (DANKTPOAOYNOTE, METXKLVAOTE TO TOVIIKL,
XPNO LYoo LNOoT €

Toug O(okoUg) KATA TIn OLAPKE LA UIMOAOY LOPOU mPOTO®V aplOudv. Autd dlvel
OTn YEVVATPLY TUXXiwv aplBudv ploa suralpla va poalélel apkeTn

evipomia.
T T o T O o o O O 0 B o 0 S R T R T o R S R
R e o S T T R A T o R T T T A T e R
S o S +H+++AAAN
gpg: key 218051DA marked as ultimately trusted
To Onudolo Kol TO MPUOCTLKSO KAeLdl dnuloupyndnkrav Kol UTOYPAOGNKOV .
gpg: €éAgyxoc 1ng¢ trustdb
gpg: 3 marginal (s) needed, 1 complete(s) needed, PGP trust model
gpg: depth: 0 wvalid: 2 signed: 0 trust: 0-, Ogq, On, Om, 0f, 2u
pub 1024D/218051DA 2015-08-24

Key fingerprint = B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180
51DA
uid Nikos X. (Autd eival éva doklpaoTLkO KAeL1d(!)
<gtest4sek@gmail.com>
sub 1024g/874D9A17 2015-08-24

AdoU dnuoupynBolv ta KAeLSLA, TO LOLWTIKO KAELSL GUAACOETAL ECWTEPLKA LECO OTOV UTIO-
AoyLoth Kat to dnuoaoto kAeldi mpémel va to e€ayoupe pog dnuoaisuon.

To XOpOKTNPLOTIKA TOU dNnpootou KAelSLou mou epdavilovral Kal PEMEL va yVvwpilou e,
WOoTe va uropoU e va to dlaxelpllopaote, eivat ta: ulD, keylD kat fingerprint.

JTO OUYKEKPLUEVO TTaPASELy A Elval:
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e uid: Nikos X. (Auto eival éva SokipaoTiko KAewdt!) <gtestdsek@gmail.com>
e keyid: 218051DA
e fingerprint: B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180 51DA

JTIC TIEPLOCOTEPEC MEPLTTWOELG, TIOU OUMALTELTAL N €loAywyr] Tou ulD e TNV TOPALETPO
—U, UTTOPOUE va XpnoLpomnotioou e to keylD pe tnv mapduetpo -k.

@l Apaotnpiotnta 3n (A’ Mépog)

1. Apxwa Ba urmopouoe va EEKLVAOEL OE ATOULKO I} 08 OpadLKO eminmedo pHECA OTO €p-
YaoTrpLo pLa otosgepelivnon yla thv Slepelivnon Tou TPoypAppatog PGP kat kot
EMEKTAON TOU GNUPG. Emiong Ba umopovcav va SltepeuvnBolv Tal XOpaKTNPELOTIKA
Twv aAyopBuwv RSA kat DSA/Elgamal.

2. Katomv Ba pmopouoe va StepeuvnBel n evioAn gpg —help n omola epdavilel OAeg TIg
TIOPOLETPOUG KAL T CUVTAEN TWV EVTIOAWVY TOU EPYAAELOU.

3. TEAog, o€ AtouLKO eminedo ) opadiko eminedo, ol pabnteg Oa mpénel va dSnuLtoupyn-
oouV Ta SIKA Toug Leuyapla KAeWSLWY akoAouBwvtag tn Sladikaoia, Omwg EXEL EPL-

vpaodeL.

BApa 2: E§aywyr Anpuooiou KAELSLoU

3T0 enMOUEVO Brpa PEMeL va e€AyoU e TO SNUOCLO KAELSL KAL VO TO LETOSWOOUNE 0’ QUTOUG
L€ TOUG oTtoloug B€hou e va avTtalAdooou e SE60UEVA TTOU €XOULE TPOOTATEVOEL. H EVTOAN
yla Tnv e€aywyr Tou Snpoclou KAeLSLoU elval: gpg -a --export -o [ovopa apyelou].

H mapduetpog —export evepyormolel tnv e€aywyr Tou Snuociou KAELSLoU Kal N TOPAUETPOC
- a XpNOUEVEL, WOTe N e€aywyr Tou KAELSLOU va yivel oe popdn 7 bit ASCII kelpuévou avti oe
popdn binary mou eivat n mpoemnhoyn. O Adyog yU autd sival, 0TL o’ auth TN popdr Umopet
€UKOAO TO SNUOGCLO KAELSL va TO SLaXELPLOTEL KATIOLOC 0OV KELUEVO. KATOTILV TIPETEL UE KATIOLO
TPOTIO VAL TO SNOCLEVOUE, £TE OVAKOLVWVOVTACS TO LECW NAEKTPOVLKOU Taxudpopeiou, eite
péow SlktVou, €lTe Pe To XEPL N EKTUTIWON, v TO KAELSL elval apKeTA LIKPO, gite TENOC Snpo-
OleVOVTAC TO o€ KArmolo dnuodacto e€urtnpetntr kKAewdlwy (public key server). MNa meplocotepeg
mAnpodopieg yla tnv dnuooicuon oe keyservers cupPouleuteite tn oeAida https://www.
gnupg.org/documentation/manuals/gnupg/Web-Key-Service.html.

gpg -a --export -o pkfile.txt

Ma va Soupe Ta meplexdpeva tou apxeiou pkfile.txt ekteAoU e TNV EVTOAR:

cat pkfile. txt

Version: GnuPG v1.4.11 (GNU/Linux)

mMQGiBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1lWynu
13JWAYUUBK7YuFoRDR8h/FfHFM+Pn9k5GO0jmmre7Sz8QWeXitf2uuBjUQJIV6
hBAfMO07DPiJ/qgd/oue6g74+BXmWBK71wo jWLWG+QoVMJIVIW7xJmHVLG5zX
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78kALJurawCglYSUXjn5XpMKJGonjGyil1lATFaUD/jYFQOnHIst5VYPer+
zACa3icFjnA7p0OHy/C7xZhYulj/jIZcbINP+eXfwmPwMcN4TGV5]1tNE25
Q1Pyne5Dwg3M3ahbUJckFcADJ0SZyISjVqUNed IrjpyfDFGx98mwUfU7 /v2
LhiXj1f9VM9vcuPRcpNiwmkCSjmmsts8+RvGBADQbTS12fiBIMZxRkpKjI1P
hE/H+Gu8V1c3je9wik/xZNB8XmzlYFFSiEAMM5q3vTjjalaM8DhTW3oMVoq
4B7w5jfLBL/7IgXb9YeNiv/SO3WgsP+fFAvvV/BGidOnzdgOylhFeY1ZkIHJ
8G+TiN4W7xntgp72hIXeIn7vwuKJ7cqgrRhTmlrb3MgWC4gKM6RZz4XPhM6 /
IM61zrnOvc6xzrkgzrXOvc6xICDOtM6/zrrOuc68zrHPg8+EzrnOus+MIM66
zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21lhaWwuY29tPohi BBMRAgAiBQJIV
2sVHAhsDBgsJCAcDAgYVCAIJCgsEFgIDAQIeAQIXgAAKCRBe76LwgbU+YTud
AJ9Ip6D+KhaboueGP3By4Q/j30f32ACfba+JQmKx7Fm3hBOuPfUc1RpxL265AQ
0E VdrFRxAEAJhNLLFnhOKH+CdztzV4DaFpBLX]j5x29UiCXkJno92yRcXhUel0
2VZDB7uHza0KDAETwojRNUy1TTZa02gt OVWYWs juN+J 91 ggGDUWIARVWYVBrJ2
BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PgSweqyS71i3mYVIgBhX87iXAAQ
NBACLIoDxgAlyg2ijcjf3ffQJaCiSpgeyKFZMB2E464EmsaxpdA3o0llJ47aYo/5
aHbPgfgTZz0JQj0Qlysq76fERhalLwdesqgcakz/VkugPH2uz f+u9XG88thUwtiOf
nn8P8SC5fyAWx0OIS/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd4hIJBBgRAGAJIB
QJV2sVHAhsMAAOJEF7vovCr1T5hZJ4AnRMN+d5218J2YCZBMvY8shxYcwncAJ9
hVwRExXNtBOEmjzcfnEsBY3VTbzg==

=SpdW

gpg --export-secret-keys key-id [ulD] -o [Apxeio E€aywync]

gpg —a --export-secret-keys -u gtest4sek@gmail.com -o pksecret.txt

Mo va SoUpe Ta meplexopeva tou apxeiou pksecret.txt ekteAoUUE TV EVIOAN:

cat pksecret. txt

Version: GnuPG v1.4.11 (GNU/Linux)

1QHhBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1Wynul j
WAYUBK7YuFoRDR8h/FfHFM+Pn9k5GOjmmre7Sz8QWeXitf2uuBjUQJV6hBALM
07DPiJ/qd/oue6g74+BXmWBK71lwojWLWG+QoVM]JvIW7xjmHvLG52zX78kALJur
awCglYSUXJn5XpMKJGonjGyi11ATFaUD/JYFQ9nHIst5VYPer+zACa3icFjnA7
pO0OHy/C7xZhYulj/JjIZcbINP+eXfwmPwMcN4TGV5])1tNE25Q1Pyne5Dwg3M3a
hbUJckFcADJoSZyISjVqUNedIrjpyfDFGx98mwUfU7 /v2LhjX]1f9VMOvcuPRec
pNiwmkCSjmmsts8+RvGBADQLTS12fiBIMZxRkpKjI1PhE/H+Gu8V1lc3je9wijk/
XZNB8Xmz1YFFSiEAMM5g3vTjjalaM8DhTW30oMVoq4B7w5jfLBL/7IgXb9Ye
Niv/SO3WgsP+fFAvvV/BGidOnzdg0ylhFeY1ZkIHJ8G+TiN4AW7xntgp72hIXe
In7vwuKJ7cqv4DAwIw5/1ih8ayJEWC3GQTtrdxEODK0sQ4QXc81C/7D7Be6C
5tHkRr0LZh5BXb13teOvZZAjifAy4bLOUG39LRhTmlrb3MgWC4gKM6RZz4XP
hM6/IM61zrnOvc6xzrkgzrXOvc6xICDOtM6/zrrOuc68zrHPg8+EzrnOus+M
IM66zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21haWwuY29tPohiBBMRAgAL
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BQJV2sVHAhsDBgsJCAcCDAgYVCAIJCgsEFgIDAQIeAQIXgAAKCRBe76Lwg5U
+YTudAJ9Ip6D+KhaboueGP3By4Q/j30f32ACEfba+JQmKx7Fm3hB9uPfUcl1RpxL
26dAVgEVArFRXAEAJhNLLFnhOKH+CdztzV4DaFpBLXj5x29UiCXkJno92yRcXh
Uel02VZDB7uHzaOKDAETWOJRNUy1TTZa02gt OVWYWs juN+J91ggGDUWIARVIWYV
BrJ2BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PgSweqyS713mYV1IgBhX87
1XAAQNBACLIoDxgAlyg2jcjf3ffQJaCiSpgeyKFZMB2E464EmsaxpdA3011J4
7aYo/5aHbPgfgTz0JQj0Qlysq76fERhaLwdesqgcakz/VkugPH2uz f+u9XG88t
hUwtiOfnn8P8SC5fyAWx0OIS/gj3bMC+TME0]1 0dkON4teWp8KHyCvxk3Jd/4DAw
Jw5/1h8ayJEWDarMTRKCLkKTV+itgI/qldQTgbV49ulLNirzatR1bBFjZA+50Q0DA0O
xEt4PGzNgTt9/XSqplQDWZTgSkd0OWx+MQIhJBBgRAGAJIBQJIV2 sVHAhSMAACJEF
7TvovCr 1T5hZJ4A0JA0As1Utf3EQaTEPtnDYV6GLxkrAJOTwg8NI2JIpSOvQBV
6Kwo5g2Kx

xX0—
=ypEv

Tnv e€aywyr tou BLwTKoU KAELSLOU TNV KAVOUUE HOVOo yia Adyouc mpdAndng, mepUITWOEwWY
KATaotpodng 1 amwAELag, £TOL WOTE VA UTOPECOUE VA TO EL0AyoUlE Eava otn BAon KAeL-
SLwv. e Koo TepIMTwaon 6V TO AVOKOWWVOULE Kal SV TO aAmOOTEANOUUE HECW SNUOCLWY
KQVOALWV ETILKOWVWVLOC.

z@l Apaotnpiotnta 3n (B’ Mépog)

4. ¥ auth tn daon ol pabntég mpemeL va e€Ayouv To SnOacto KAELST Kal Vo TO HETAdw-
OOoUV UE KABe Suvarto TPOTo 0Toug AANOUG LaBNTEG.

5. Kotomwv Ba pmopoloe va yivel pla otoe€epelivnon yla SNUOCLOUG eEUTINPETNTEG
KAEWOLWV Kal va YIVEL pLa SOKLUOOTLKE KATaxwpenon KAELSLWV.

BrAua 3. MoTtononTikd avakAnong

Av yla KamoLo Aoyo to KAelSi axpnoTeuTel, ylo mapddelypa EEXAOOUUE T HUOTIKA dpdon,
xaBel n dlaypadel i Slappelioet To LOLWTIKO KAELSI, TIPETEL IE KATTOLO TPOTIO VA YVWOTOTOL-
NOOUUE TNV avakAnon tou dnudactou KAELWSLOU, L8laitepa av TO £XOUUE YVWOTOMOLOEL OE
gupela KAlpaka. AUTO TO pOAO €XEL VA TILOTOMOLNTLKO avAKANGONG KAELSLOU. Mo va dnuoupyn-
OOULE TO TILOTOTIOLNTLKO XPNOLOTIOLOUE TNV EVTOAN:

gpg --gen-revoke [ulD]

H mapdpetpog --gen-revoke gvepyomnolel tn Asttoupyia Snoupyilag Tou mLOTOMOLNTIKOU Kot
1o [ulD] avadépetal oe HEPOG 1 OAO To userlD Tou TAUTOMOLEL TO KAELSL.

gpg -o pist_anaklisis.txt --gen-revoke gtestdsek@gmail.com

[

sec 1024D/AB953E61 2015-08-24 Nikos X - (Autd sival éva
QoK LuoT LKO kAe1d(!) <gtestdsek@gmail.com>
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Oa pag IntnOet o Adyog mou BEAOULE VAL SNULOUPYICOUE TO TILOTOTIOLNTLKO.

Create a revocation certificate for this key? (y/N) y
HopokaA® €mLlAéETe TNV aAlTla yViX TNV ovAKANOD :

= Aev éxel oploTtel attla

= To xAelOl éxeL extebel

0

1

2 = To kAe1dl éxel mopaxrouebe

3 = To xAe1dl de¢ xpnoLuomnolelTal mAéov
Q

AxUpwOoT

(ILBavOg va BéAete va emlAéfete 10 1 €d0)

H andéeoaon ocag; O

IIANKTPOAOYNOTE UL MPOXLPET LKA TEQLYPAQETN © TEAOC HE Pl &de Lo
YRR ¢

>

Alttla yia avarAnon: Aev éxel oploTtel altlia

(Aev d6Onke mepPLyPAOn)

Is this okay? (y/N) vy

TéNog Ba pag IntnBei n Muotikr Opdon mou eival cuvSedSeévn e TO LUOTIKO KAELSL.

You need a passphrase to unlock the secret key for
user: “Nikos X. (Autd eival éva SoKLpaoTLKO KAeLd(!)
<gtest4sek@gmail.com>"

1024-bit DSA key, ID AB953E61l, created 2015-08-24
Eavaykaoudg €&d6dou oe Bwpaxklouévo ASCIT.

To miLotomolntLlkS avAKAnong onuLoupynénke.

HopokoA® petaklvelote 1o 0 éva péco mou pnopel va xpuptel €UKOAX -
eqv 1

Mallory oamoktnoel mpdofoocn oe outd 1o mLotomolntikd umopel vo
axpnotevoe L

To kKAe1dl ocag. Elval éfunvo va Tunmdoete ouUutd TO TLOTOHOLNTLKO
KOl VO TO

QeUAGEeTE pokpld, Vvia tnv meplmtwon mou 1o péco dev dLafdleTal
TLO. AAANG

IPOCOXN TO OUCTNUA €XKTUNWONG OTO unx&vnud ocog umopel vo amodn-
kKeGoel TNV

eXTUNMON KOL v TNV K&vel dlLabéolun oe &Aloug!
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INUAVTIKO €lval va amoBnkeUooupe o aodaAEG HEPOG TO TILOTOTOLNTLKO €Kel, Omou &ev
UTIAPXEL TTpOoBaon amo aAAoug, adou pa bavr) Stappor pnopei va axpnoteloeL To KAELSL.
Y& MePUMTWON aAVAKANGNG UITOPOUE AKOMO VO armokpuTtoypadoUpe malatldotepa dedopéva
LE TO LOLWTLKO KAELSL Kal va emaAnBeloupe unoypadEég, omwe Ba SoUpe TAPAKATW, AAAA
mAéov dev Ba eivat Suvartr) n kpumTtoypAdnon VEwv dedopévwy.

,@l Apaoctnplotnta 3n (I’ Mépog)

6. 2 autn tn dpaoctnpeLotnTa oL Habntég Ba mpEmeL va. SNLOUPYHOOUV TILOTOTIOLNTIKA
OVAKANONG KAl VA T TIPOOTATEUCOUV amoBnKeVOVIAG TOL O KATIOLO TIPOCWIILKO GaA-
KeMO.

7. Ze TeAKN $AON UETA TNV EKTEAECH TWV EMOUEVWV SpacTNPLOTHTWY Ba Umopouoe va
yivel avakAnon tou dnuociou KAELSL0U.

BApa 4: Eloaywyn Anpnootou KAELSL0U.

Twpa, oTnV MAEUPA TOU TAPOANTITN, TIPETEL TO SNUOGCLO KAELSL TOU aooTOAEQ VAl amoBnKkeu-
tel og kamota Alota — Baon dedopévwv KAeldLwy, WOTe va Pnopel va xpnolponotndel pe to
epyaleio gnupg otn Stadikaoia kpumtoypddnong. H evioAn yLa Thv eLoaywyr Tou Snuoclou
KA£LSL0U elval gpg --import [6edopéva]

gpg --import pkfile. txt

gpg: key 218051DA: “Nikos X. (Autd eival &va JOKLUXOTLKO KAE€L-—
5t!)

<gtestidsek@gmail.com>"” not changed

gpg: ZUVOALKOC aplBudg mou enmefepydornrov: 1

gpg: opeT&BAnTO: 1

Emiong éxoupe €va oUVOAO OO €VTOAEG Kol UmopoU e va Slaxelplotole tn Baon He
Ta KAELOLA, £ite TA €XOUUE SNULOUPYNOEL EUELC ELTE T EXOUME ELOAYEL WG SNUOCLA KAELSLA.

Ma va epdavicoupe AOTEG e TA YVWOTA KAELSLA KOLL TAL XOPOKTNPLOTIKA TOUG OL EVIOAEG €lva:

e gpg --list-keys. Epdavilel ta dnuoota KAeLSLA.

e gpg --list-secret-keys. Epdaviletl ta SLWTIKA KAELSLA.

® gpg --list-sigs. Epudavilel T unoypadEg.

e gpg --fingerprint. Epdavilel To XapakTnpLoTIKO amoTUTIW A Tou KAELSLoU.

Emiong €xoupe tnv Suvatotnta va StaypaPoupe kamolo KA

e gpg --delete-secret-key ulD. AlaypddeL TO LUOTIKO KAELSL.
e gpg --delete-key ulD. Alaypddel To dNpOcLo KAeLSL.

TENOG €XoupEe TNV SuvaTOTNTA VA EMEEEPYAOTOU LLE TA XAPAKTNPLOTLKA TTOU oXeTilovTal e
TO KAELSL, OTWC TNV SLAPKELA, TO OVOUO K.ATL.

e gpg --edit-key ulD

Me Tnv evioAn autn €xoupe tnv duvatotnta va unoypddoupe to dnuodcto KAWL w eloayo-
VTOG LECA OTA TIEPLEXOLLEVOL TOU TO eMiNeSo aochAAELAG TTOU EMBUUOUUE.
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Aivovtag tnv evtoAn:

gpg —-edit-key gtest4sek@gmail.com

U

gpg (GnuPG) 1.4.11; Copyright (C) 2010 Free Software Foundation,
Inc. This is free software: you are free to change and redistribute
it. There is NO WARRANTY, to the extent permitted by law.

gpg>

Metadepduaote oto neptBariov Staxeiplong tou kKAeldlol omou €xoupe tnv duvatotnta
va SOUE TO OMOTUTIWO TOU LLE TNV EVTOAN:

gpg> frp

y

pub 1024D/AB953E61 2015-08-24 Nikos X. (Autd  silval éva
SokLuaoT LkO KAe1d(!) <gtestdsek@gmail.com>

AnoTUNOUX TPWIEUOVTIOC KAeldLoU: 6041 A15D BD2A 9821 6084 49DO
SEEF A2F0 AB95 3E6l

Twpa pmopol e, av BENouE, va emalnBeVooupe To KAELSL e TOV LOLOKTATN Tou, yla mapd-

Sdelypa tnAedwvikd, kot ool To eMIPEPALWOOUIE, UMTOPOULE VA XPNOLUOTIOL|GOULE TV
EVIOAN:

gpg> sign

KOLL KATOTIV vaL eTUREPALWOOULE TO KAELSL av €XEL ETLKUPWOEL

gpg> check

y

uid Nikos X. (Autd eil{val éva doKLUAOoT LKO KAgeLd(!)

<gtest4sek@gmail.com>

sig!3 AB953E61 2015-08-24 [LdLo-unmoypa®en]
g YPXEn

ﬁl Apaotnplotnta 3n (4 Mépog)

8. ¥’ autn tn dpaotnplotnta oL pabnteg Ba mpemel va elodyouv otn Baon KAEWSLwV ta
SnuocLa KAELSLA TTOU TOUG £XOUV QTTOCTAAEL.

9. Me TG evtoAEég Slayeiplong umopolV va eAéyéouv ta dnUoOcLa Kal LOLWTIKA KAELSLA

mou SlaB£touy, pmopolv va Ta enefepyaotoly, KaBwe kat va Staypdouv KAmoLo
art’ aUTA Kal VoL TO EaVaELoAYOouV.
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Brua 5. Kpurttoypadnon edopévwv
Twpa av OEAeL 0 MAPAAATITNG LLE TOV LOLOKTATN Tou KAELSL0U pe KpuTttoypadbnuéva SeSopé-
VoL XPNOLUOTIOLEL TNV EVTOAR:

gpg -e -r [ulD] [6eSouéva]

H mapApeTpocg -r avadEPeTal oTov MAPOANTITN TOU TIPETEL VA ELOAYEL LEPOG 1) OAO To ulD
TOU LSLOKTNTN Ttou nuovpynoe to SnUocto KAeLSL.

gpg -e -r gtestdsek@gmail.com nocrypt. txt

Kal €tol dnpoupyeitatl To kpuntoypadnuévo apxeio nocrypt.txt.gpg.

Twpa propel pe KATTOLO TPOTO va OTAAEL TO KpuTTTOYpOPNUEVO apxeio Tiow oTov LELOKTH-
TN TwV KAELSLWV TIOU KATEXEL KOL TO LOLWTLKO KAELSL KoL UTTOPEL VOL TO aMOKpUTITOYPadOEL.

ﬁl Apaotnplotnta 3n (E’ Mépog)

10. ESw oL padntég €xouv TNV SuvaTtoTnTa Va KPUTTTOYpadricouv apxela KELUEVOU UE Ta
dnuoaota KAELSLA TwV CURMABNTWY TOUG KAl VO TOUG TA AOCTEIAOUV, WOTE VO KO-
AouBnoel n Stadikaacia amokpumtoypddnong.

BApa 6. Amokpunrtoypadnon

Me tnv evtoAn gpg -d nocrypt.txt.gpg Umopel o KATOX0G TOU LOLWTIKOU KAELSLOU va amoKpuU-
nitoypadnost ta dedopéva. H mapapetpog -o [Apxeio EE6Sou] pumopel va xpnolpomnotnBet yia
va amoBnKeuToUV Ta amokpuntoypadnuéva dedopéva.

gpg -o output.txt -d nocrypt.txt.gpg

Kat, adou Intnbei n Muotikr Opdon, yivetal n anokpurntoypadnon.
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You need a passphrase to unlock the secret key for

user: “Nikos X. (Autd eival éva doKLpaoTLKO KAeLd(!)
<gtestdsek@gmail.com>"

1024-bit ELG-E key, ID E75AC1FD, created 2015-08-24 (main key ID
AB953E61)

gpg: encrypted with 1024-bit ELG-E key, ID E75AClFD, created 2015-08-
24

“Nikos X. (Autd elval éva S0KLUAoT LKO KAeLO(!)

<gtestdsek@gmail.com>"

AIIOYE ©GA ZYNANTHOOYME ¥TO I'NQETO MEPOX KAI QPA.

ﬁl Apaoctnpotnta 3n (£T’ Mépog)

11. Edw avtiotola oL pabnteg mou mapaAapBavouy Ta apxela KEWWEVOU TIPETEL VAl TO
QMOKPUTITOYPAPHOOUV XPNOLLLOTIOLWVTAG TO LOLWTLKO TOUG KAELSL, OTIWG TIEPLYyPAdNKE
OTO TIOPATAVW Brpa.

BrAua 7. Wnduakn uvnoypadn
XpnOoLUOTOLE(TAL YLa VA TILOTOTIOL)COUKE TNV auBevkotnta twv Sedopévwy, Snladn ott
epeic otéAvou e ta SeSopéva Kot OxL KAToLoG AANOG. Mo val TO TETUXOUE AUTO XPNOLUOTOL-

oUluE TG PndLakég umoypadEc.

H evtoAn yla va evepyorolooupe tnv dnuioupyia piag Pndlakng vmoypadng pe Baon
TO LOLWTLKO KAELSL koL Ta Sedopéva elva:

gpg --sign [6edopéva]

Me tn Xprnon OUWE QUTAE TNG EVIOANC TO amotéAeopa Sev eival og avayvwolun popdn Kot
yU QUTO XPNOLLOTIOLOUE TNV EVTOAN:

gpg --clearsign [6edopéva]

gpg --clearsign nocrypt. txt

Kat, adoU pag Intnbet n Muotik Opdon, yla va XpnoLonolnBel To LUOTIKO KAELSL, apa-
YETOL N oUvoyn KUnvUHaTOoG e BAon tov adyoplBuo SHA-1 Kot TTopAyETOL TO UTIOYEYPAUUEVO
apxelo pe kataAnén .asc.

You need a passphrase to unlock the secret key for

user: “Nikos X. (Autd elval éva doKLPAOTLKO KAeLS(!)
<gtest4sek@gmail.com>"

1024-bit DSA key, ID AB953E61, created 2015-08-24

[272]



AZOAAEIA AIKTYQN

cat nocrypt.txt.asc

Hash: SHAL

ATIOYE ©A ZYNANTHOOYME XTO I'NQYXTO MEPOYX KAI QPA.

Version: GnuPG v1.4.11 (GNU/Linux)

1EYEARECAAYFA1XayMQACgkQXu+i8KuVPmE5SpQCdHAa4 /TCulUaL9Swyb7nwFc+]
MBWAN2wQONnZUPYHCGPviH+DHAedXtIud
=yxCv

MoAAEC dopég xpelaletal va apaxBel n Yndlakr umoypadn o EexwpLoto apxelo, WOTe va
TN anooteiloupe yla Adyoug peyalltepnc acdalelag Eexwplota, Wlaitepa av ta dsdopéva
givat og popodn binary. H evtoAn mou xpnolponoloUe ¢’ autr) Tty nepintwon sivat:

gpg -b [6edopéval

ﬁl Apaoctnplotnta 3n (2’ Mépog)

12. ¥ auti tn SpaotnplotnTa Ol HaBnTéC ME T XPNon Tou epyoaleiou €xouv Tnv
duvatotnTa vo mapdyouV th cuvoyn UNVULATOG E TN CUVAPTNON KOTAKEPUOTIOMOU
Tou aAyoplBuou SHA-1 pe Baon To WLWTLKO Toug KAELSL Kol ta Sedopéva Kal elte
va tnv emntouvadouv wg Pndakn unoypadr oto idlo apyeio pe to keipevo, eite va
amooteidouv TV Pndlakr vmoypadn wg EExwPLoTo apyelo.

13. Zav deltepn SpaoctnpLotnTa oL LoBbNTEG UmopoUlV va KpUtoypadrioouV TO UTIOYE-
YPOULEVO apyelo Kal LLETA VA TO amoaTeiAOUV 0TOUG CUMUABONTES TOUG.
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BAua 8. Wndrakr urtoypadn
TEMNoG, av 0 aPAAATTNG Tou unvUuaTog B€AeL va emaAnBeloel Tnv untoypaodr, TPEMEL va
XPNOLLOTIOLNOEL TNV EVIOAN:

gpg --verify [Ovopa umoyeypappuévou apxeiou]

gpg --verify nocrypt.txt.asc

i

gpg: Signature made Aesu 24 AUy 2015 10:33:24 mu EEST using DSA key ID
AB953E61

gpg: Good signature from “Nikos X. (Autd eival &va doKLpooT Lk
kAe1d(!) <gtestdsek@gmail.com>"

ﬁl Apaotnplotnta 3n (H Mépog)

14. ESw avtiotolya ol Habntég mou mapoAapBAVOUVY TO UTIOVEYPOULLEVO apXELQ KELLEVOU
uropolV va emaAnBeloouV ThV TAUTOTNTA TOU amooToAéa. Av ta dsdopéva eivat
Kpurtoypadnpéva, Ba TPETEL O€ TIPWTO oTASLO VO TA ATIOKPUTITOYPAdr)COUV XpnoL-
LOTIOLWVTAG TO LOLWTLKO TOUG KAELSL KOl KATOTILY val Ta emaAnBeVoouv.

15. Qg olokAnpwpévn epyacio Ba prmopovos va emavaindBei n Stadikaaoia pe GAAo TUMO
Sedopévwy N xpnotpomnolwvtag yo. dedopéva pnvupato NAEKTPoVIKoU TaxuSpoUEl-
ou.

Acknon 4: Aiepelvnon tou firewall.

Eneldn to firewall mou elval eykateoTNUEVO OTOUG UTIOAOYLOTEG UIMOPEL val TTOLKIAAEL Ao ep-
YOOTAPLO O€ EPYACTAPLO,, TO TTAPAKATW TTAPASELY O ATTOTEAEL pLal eVOELKTIK LEBOSO yLa ThV
nieplypadr tng Asttoupyioag pAtpaplopatog Kot prmopel va Stapopdwel katdAAnAa koTd me-
pUTTWOoN. 2KOTIOC TNG ACKNONG €ival oL LaBnTég va Katovoouy thv Asttoupyla tou firewall kot
VO QITOKTHOO0UV TNV LKovOTNTa Vo epappolouv oTolXeElwdwE pubuioslg Tng Asttoupyiag Tou.

Yrapxouv moAAEC eAeUBepeg Slavopég AoyLoptkoU firewall KaBwg kol EUMOPLKEG TTIOU UITOPOUV
va xpnotponownBolv avaAoya yla tnv mpoaotaoia and éva otabuod epyaciog PEXPL Kal oTnv
Sloxeiplon tou telyoug mpootaciog evog tomikol SIKTUoU. MepIKA AOYLOUUKA TTOU TOPEL €U-
KoAa va yivel n avalitnon toug, n Adn kat eykatdotacn toug eival ta ZoneAlarm, TinyWall,
Comodo FireWall k.@. 2tnv cuykekpluévn mepintwon oav napadsypa Ba xpnoluonowndei to
T(POEYKATEOTNUEVO Teixog aoddahelag Twv Windows 7, orou Ba epappootel plhtpdplopa o
OPLOUEVEC BUPEG EMIKOWVWVING KoL KATOTTLY YLAL VOL YIVEL KATOWVONTO OO Toug Lodntég Ba yivel
€\EYXOG OTNV EMIKOWWVIN PE QUTA T XOPOKTNPLOTIKA. ZNUELWVETOL OTL TtIapopoLa peBodog
urnopel va epappootel os onolodnmnote firewall.

Brjpa 1. Ztov mivaka eAéyxou twv Windows ot padnteg Eekwvouv tn Staxeipion tou Windows
Firewall
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Kat emtiAéyouv puBuioelc yla poxwpnuévoug «Advanced settings». ESw mapouatdlovrat Oha
ta ¢pidtpa mou €xouv SnuoupynOel elte avtopata and To cuoTNUA £(Te Amd TOUG XPHOTES
TOU UTIOAOYLOTH YLOL OAEC TLG ELOEPXOUEVEC KL EEEPXOLEVEC HeTOPOPEC SESOUEVWV.

Ewdva 5: Windows Firewall

BAua 2. 3’ auto to onpeio Ba dnpoupynBel évag kavovag (diktpo) yia tnv e€epxopevn kivnon
Sdedopévwv emiléyovtag «Kavoveg E€epxouevng emkowvwviag — Outbound Rules». Ito ma-
paBupo mou eudaviletal emiléyetal «Mpoadnkn véou kavova- New Rule» kol oto enopevo
napdBupo Stahdyou «Tumoc Kavédva- Rule Type» mou spdaviletal emiléyetal «QUpa — Port».

Ewkova 6: Anpioupyia véou kavova
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210 mAaiola Staloyou mou epdaviletal kabopiletal To MPWTOKOAAO peTadPopdg to «TCP» Kal
OTLG TIOPTEG OTO GAAO GKPO TOU EEUTINPETNTI) TIOU TPETIEL VAL EAEYXOVTAL OL TTOPTEG «23-80».
Katormtiy, otnv enopevn mAOYN TIOU ETITPETEL I] ATOTPETEL TNV EMKOWVWVIA LE QUTA TA X0
paktnpLlotika erhéyetal «Block this Connection» SnAadn amotponr) Tng emikowwviag.

TéNog mpémnel va kaBoplotel éva ovopa yU auto to ¢idtpo onwg «test_firewall» pe to onoio
Ba amoBnkeuTel. ATO AUTH TNV OTLYN KOL LETA QTIOTPETETOL 000 €ival evepyo auTo to diAtpo
N €€epXOLEVN ETIKOWVWVIA OE UTINPECLEG TTOU KAVOUV Xpron Tou TPwTOkoAAou TCP kol BUpeg
23-80 otnv MALUPA TOU €€UTINPETNTH. TETOLEG UTINPEGCLEC €lval oL TUTIKEG UTtnpecieg StadL-
KtUou omnwg 23-Telnet ; 80 —Http K.Am.

Ewkova 7: Oplopdg didtpou

TéMog Tpémel va evepyomolnBel to ¢iktpo pe tnv emthoyr «Enable Rule». Emiong otav ka-
TaoKEVALETOL €va VEO GIATPO TIPETEL VAl Yivel EAeyXOG OTL SV CUYKPOUETAL LIE KAVOVEG TIOU
€xouv kaBopioel aAAa diAtpa.

Brua 3. ¥’ autd to Brjpa moAl evkoAa vo eheyxBel n Asttoupyia autol tou diktpou, yla
Tapadelypo Ba MPEMeL HECW €VOG GUANOUETPNTH VA YIVEL TTpooTtABEL oL LaBNTEG val TTAo-
nynBoulv otnv LotooeAida http mou Tumikd xpnotpomnotel to TCP kat tnv mopta 80, Omwg n
lotooeAiba http://www.sch.gr. Auéowg Stamotwvetal ot dev givat duvath n mAonynon
o’ autrn TtV LotooeAida. Av twpa yivel aAlayn otig pubpuioslg tou ¢iATtpou Kot emLTpEmouy
Ol OUVOEDELG E QUTA TA XAPAKTNPLOTIKA dnAadn va evepyomolnBei n emhoyn «Allow the
connection» Ba StamiotwBel dtL emutpEnetal maAL n Suvatotnta MAoRYNong otnv LotooeAida.

ﬁl Apaotnplotnta 4n

1. OL paBnTEG va eEMIKUPWOOUV T Asltoupyia Tou GIATpoU TToU TtepLlyPAdNKE 0TV ACKNON
XPNOLUOTIOLWVTAG KAmola. AAAN untnpeoia oto eUpog Twv Bupwv Tou €xel kaBoplotel 23-
80, m.x. n unnpeoia telnet otn BUpa 23. Oa pmopoloAV GE YPALLL EVIOAAC VO EKTEAE-
otel n telnet telehack.com pe evepyod 1 0xL To GiAtpo Tou Teiyoug aodAaleLag.

2. 3€ eMOUEVO 0TASLO oL abntég Slepeuvwvtag Tig Suvatotnteg tou Firewall twv Windows,
va Snutoupyrioouv GIATpa yLa T ELCEPXOMEVN Kivnon 1 va eEAEyXouV AAAQ XOPOKTNPLOTIKA
OTWG:

® TO TpoOypappa- Stepyacio mou Snuiolpynos tnv Kivnon

® TOV UTTOAOYLOTH 1] TOV XprRotn mou SnUloupynaoe TV Kivnon

e tnv dLevBuvon | To EVPOC TV SLEVBVVOEWVY.
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N.1 NpwtokoAAa Token Bus/Ring
Mpotuno npdcPaocng oto peco IEEE 802.4 - Aptnpia pe Kountove (Token Bus)

Otav n IEEE €Byale to mpotumo 802.3, n xprion tou omoiou sival mAéov oAU Stadebopé-
vn, oL avBpwrol tn¢ Blopnxaviag kot Kuplwg autol Tou acXoAoUVTaLl E QUTOMATLOMOUC,
onwg n General Motors, eiyav kamoloug evéolaopous. Ot emipulagelg Eekvoloav amnod tov
TOavoTIKO TPOTo Asttoupyiag tou 802.3. Na mapddelypa évag oTabuog (owg va xpelaoTel
VoL TIEPLUEVEL auBalpeTa Heyaho Xpovo yla va oTelhel kamola mAaiola. ITnv nepintwon Opwg
™G Blopnyaviog punopet évag otabuoc va xpelaotel va otellel orpa cuvayeppol (aAdpu).
Eivat Aoyiko va BEhoupe va oXeSLATOULE CUOTAATA TIPAYLATIKOU XpOVOU HE TN Suvatotnta
POPAePnG tTNG KaBuaTEPNONG Kplong MAnpodopiag.

Etol SnuioupynBnke to mpotumo IEEE 802.4, mou ovoudleTal kal aptnpio pe kourtovt (token
bus). Napadeypa mpwtokdAAou, mou otnpiletal oto token bus, elvat to MAP (Manufacturing
Automation Protocol, MpwtdkoAAo Autopatiopol Kataokeurg), mou avantuxdnke and ty
etatpeio General Motors. MAavtwg MPEMEL Vo EMLONUAVOUUE, OTL To IEEE 802.4 Sev elval bt
aitepa SLadedopévo, eMeLd €XeL OPKETA TIOAUTIAOKO UNXOVIOUO AELTOUPYLOC Kol apouat-
alovtal SuoxEpeleg oTnV eUdAVION EAKUCTIKWV EVOAAAKTIKWY AUCEWV OTN XPHon MotkiAwy
dUCIKWV PECWV.

Ye GuoLko emimedo yivetal xprion opoafovikol kaAwdiou 75 Ohm gupeiag {wvng Stadopwv
xopaktnplotikwy (RG6, RG11, RG59, kot JT4750) and 0.5 £€wg 1 ivtoa). AuvaTtég ToUTNTEG
petadoong ivat and 1.5 kot 10 Mbps. MNa T Hetddoon Twv oNUATWY UopouV va Xpnot-
pormotnBouv Tpelg SLadOPETIKEC AVANOYLKEC TEXVIKEG Slapopdwong: dlapopdwon cuxvotn-
Tag ouvexolg ¢aong (phase continuous FSK), Stapopdwaon cuxvotntag cUpudwvng dpaong
(phase coherent FSK) kot moAveminedn Suthoduadikn Stapopdwaon Katd MAATOG Kol UXVO-
tnta (multi level duobinary AM/FSK). Ertiong ka®opilovtat mARpw¢ Tat NAEKTPLKA KOl LNXOVLKA
XOPOKTNPLOTIKA YlO TO HECO HETAS00NG KABWE KAl OL UTINPECIEG, TTOU TIOPEXEL TO PUOLKO
eninedo oto umoeminedo eAéyxou nMpooBacng oto péso (MAC).

To mpotumo IEEE 802.4 kaBopilel emiong Kol UTtNPEGLEC, TTOU TPOOodEPEL TO UTIOETTIMESO EAEY-
XoU TpOaPacng oTo WECO PO To unoeminedo eAéyxou Aoyikrg cuvdeong (LLC).

Ixnua M.1.o: Aptnpla pe koumovt
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(Mnyn: ApBavitng, K., KoAuBag, I., & Outatog, 2. (2001). Teyvodoyia AktUwv Emikotvwviwy)

Yt cuvéxela, Ba meplypAdoupe Ta KUPLOTEPA XAPAKTNPLOTIKA TNG MeBOSou eléyxou mpo-
oBaong oto péco aptnpiag Le koumdvl. H aptnpia pe KOUTIOVL elval ULa TOTIOAOYLA YPOLLUL-
KNG N 6evépikng popdng. Ot otabpol epyaciag oxnuatifouv Aoyikd SaktuAlo. H duaikr Béon
TWV OTABUWV 0To SIKTUO €lval AOXETN Kol avefAptntn amo tn B£on Toug oto Aoyiko da-
KTUALO (BAéme Zxnua M.1.a).

O kaBe otaBuoG oTov Aoykd SakTUALo yvwpilel tn SltelBuvon Twv otaduwv, Tou Aoyka Bpi-
OKOVTOL TPV KAl LETA amo auTov. ITo 6iktuo Kukhodopel eldikd MAaioLo, TIou ovoualeTal
KOuTtovL (token). KaBe koumovL mepléxel SteuBbuvon mpooplopou. O otabuog, mou Aappavet
TO KOUTIOVL, £XEL TO KA WU TPOOBAONG OTO HETCO YL KATIOLO PEYLOTO XPOVO. XTO XPOVO, TIOU
£XEL 0 oTAOUOG epyaoiag, pnopel va petadwoel Ta mAaiola tou. O oTaBpOg MEPVAEL TO KOU-
TLOVL 0TO AOYLKQA ETIOLEVO TOU OTABOUO OTaV:

o Sev éxel va petadwoel mhaiola Sedopévwy,
o 1) £xeL oteilel OAa ta mAaiola SeSopévwy, Tou ixe yla petadoan, mpv AngeL o xpovog Tou,
® 1] OTOV TEAELWOEL O LEYLOTOG XPOVOG, Ttou €ixe otn dtabeon tou.

Onwg eival davepd amo tov Tpomo Aettoupyiog Tou token bus, armd tn otyun mou povo €vag
OTABUOC EPYACLAC KATEXEL TO KOUTIOVL KABE dopd, Sev yivovtal cuyKpoUoeLS. Ta mAaioLa, Tou
oTtélvovtal amnod éva otabud epyaciog oto HEao, epléxouv tn SlelBuvon MPoopLopol Kal,
€101, elvat Suvato o otabpog nou Ba det mAaiola pe StevBuvon poopLopo dLa pe tn Sikn
Tou, va AdBel Ta mAaiola ou Tov adopouv. Ta mAaiola pe Stadopetiky SlelBuvon mpoopl-
OUoU amoppinTovTal.

2TO MPOTUTIO apTnplog Le KouTovL opilovtal TEcoepa €idn mpotepatdtnrag, 0,2,4 Kal 6 ylo ta
mAaiola, 6mou 0 eivat n xapnAotepn popdr mpotepatdtntog kot 6 n uPnAotepn. Eival cav va
£XEL 0 KAOe 0TOOUOC TETOEPLC SLADOPETIKEG OUPEC yla Ta TAALOLA TTIOU BEAEL val HETOOWOEL,
LE TNV KAOe oupd va xel SltadopeTikr potepatotnTa. Otav ta dedopéva £pxovTal oTo UTIOo-
emninedo MAC, eAéyXETaL N TPOTEPALOTNTA TOUG Kol TipowBolvTal o€ pia amd TI¢ TECoEPLS OU-
p€c. Otav €vag oTabuog £XEL TO KOUTIOVL, EEKVAL TNV ATOOTOAN TwV SeS80UEVWY oo TNV oupd
LE TN peyaAltepn mpotepaldtnTa, SnAadr) tnv oupd 6 Kal 0Tn CUVEXELD, TNV oupd 4,2 kat 0
UE TN oepd. Yrapxey, BEPata, n Suvatdtnta, va yivouv pubuLoELG O LETPNTEG, TTIOU KPATA
0 KABe otabuog epyaciog xwplotd kat va kaboploBolv Ta ToCooTA XPOVOU, TIOU £XEL N KABE
oupd otn 61aBeon g ard To cUVOALKO XPOVO, TTIoU £XEL O OTABOUOC Epyaciog To Kourtovl. Av
pio oupad dev €xel dedopéva va oTelheL, 0 XpOVOC, TTOU AVTLOTOLXEL OTN CUYKEKPLUEVN oUpd,
Sev yavetal aAAa uTtapxeL n SuvatoTnTA XPNOLUOTOINOoNG TOoU amd TIG OUPEG XAUNAOTEPNG
TPOTEPALOTNTAC. Elval pavepod, OTL 0L OUPEC UE XAUNAEG TTPOTEPALOTNTEG UTTOPEL VAL NV TIpo-
AdBouv va oteilouv ta dedopéva Toug 6TavV 0 OTABUOG Epyaciog EXEL TO KOUTIOVL. ATIO TV
GAAN MAEUPA OUWG, UTTOPOUE UE CWOTH PUBULON TWV LETPNTWY eVOC oTaBLOU, va eipaote
olyoupol, OtL onuavtika dedopéva (0mwe ahdpp pnxavng) Ba petadoBoulv. EmumA£oy, pmno-
POUE VA KAVOUUE EKTILNON TNG HEYLOTNG Suvatrn KaBuotépnong. O LNXAVIOUOC TIPOTEPOLO-
ttwv tou IEEE 802.4 eivatl €vag oo Toug onUavTikoug Adyoug, Ttou Tov €XeL KAVEL Snuodan
o€ SlkTua BLOMNXOVIKWY QUTOUATIOUWV.

AM\ec Asttoupyieg, oL omoieg meplypadovtol oTo MPOTUTIO, OXETI{oVTaL HUE TN CUVTHPNON
Tou AoytlkoU Saktuliou. TEtoleg Asttoupyieg eival: n apxikomoinan tou Aoytkol Siktuou, n
npooBeon 1 adaipeon otabuwv epyaciag oto Aoyiko SaktuALo kabBwc kat n emavopbwaon and
AaBoc. MNa tig Aettoupyieg ocuvtpnong tou daktuliou ol otabuol epyaciag os meplodKa
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SlooTpaTa OTEAVOUV KOUTTOVLA ELSIKNG LOPDNG. Mo ToV EAEYX0 TWV KOUTIOVLWYV ELSIKAG LLop-
dnG umdapyxouv SLadopeg LETAPANTES, OTIWG YLO TIOPASELYHA O HEYLOTOC aplOUOG avalntnong
OTABUWY, N 0 HEYLOTOC XPOVOG TIEPLOTPOPHG TOU KouTtoviol. KaBe oTaBpog, Tou CUHUETEXEL
070 SaKTUALO SEXETAL VA KOUTIOVL ELSLKNG HopdNAG yLa T cuvtrpnon tou Saktuliou, eAéyxel
TIG S1adopEC MAPAUETPOUC KL, OTAV XPELAIETOL TPOTIOTIOLEL, KATIOLEG QIO TLG LETAPANTEC TOU
KouTtovioU 1 TO OKUPWVEL, TIPOKELUEVOU va e€aodalioel TNV ampookomtn Asttoupyia Tou da-
KTUAlou. Mevika Ba Aéyape, OTL 0 PNXAVIOUOG cuvTipNong SOKTUALOU elval OXETIKA TiepimAo-
KOG Kall yLoL TNV VAOTIoiNor) Tou XpeLaleTal N GUMBOAN APKETWY LETPNTWY, TIOU EAEYXEL O KABE
0TOOUOG EVTOG TOU SAKTUALOU.

Mpotuno npdcBaocng oto péco IEEE 802.5 - AaktUA0G e Koumtovt (Token Ring)

To diktuo token ring avamtuxbnke apylkd amo tnv IBM kal moapapével n kupla tomoloyia
ToTikoU SLKTUOU, Tou Xpnotpomnolel n IBM. To mpotumno IEEE 802.5 sivat oxedov tautdonpo
Kal TIANpwC oupPato pe to token ring. To IEEE 802.5 avantuxBnke petd anod to token ring.
l'evika, n xprion tou 6pou token ring xpnoluomnoleitol tooo yia to token ring tng IBM, 660 Kot
yia to |IEEE 802.5.

To npotumno KaBopilel TI¢ UTINPEGLEC, TTOU PO dEPEL TO UTIOETIMES O EAEyXOU TpOoPaong oTo
péoo (MAC) mpog to unoeminedo ehéyxou Aoyikng (LLC). Emiong, kaBopilel Tig mpodtaypadeg
ouvdeong Tou otabuol epyaciag oto GUCLKO LECO KOl TA AELTOUPYLKA, NAEKTPLKA KO LN)XOL-
VIKA XQPOAKTNPLOTIKA TNG oUVOEONG e To PEoo petadoong. YrotiBetal, OtL 0 KaBe oTabuog
epyaciog ouvdéetal 0to SaKTUALO HEow povadag olleuEng pe to KaAwdLo. To POTUTIO avol-
dépet Aemtopépeleg, mou adopouv T onpatodooia, TNV Kwdlkomoinon Kot Toug untootnpLlo-
pevoug puBuolg dedopévwy. Mpodlaypddovtal, eniong, oL UTNPEGCLEC, TIC OMoleg MaPEXEL TO
duowko emninedo npog to unoemninedo MAC. To mpdturo, Ouwc, Sev kabopiletl podilaypadEg
yla To 810 to péco, SnAadn to KaAWSLO.

3TNV TPAYUOTIKOTNTA, N UAoToinan tou Saktuliou yivetal pe cuvEEaEeLg amo onueio o on-
pelo. Mia amo TG eMKpLoeLg yla ta Siktua SakTuliou gival, OTL, €AV KAToU £xoupe SLOKOTH
Tou kaAwdiov, o SaktUAlog rebaivel. To mPOPANUA AUt AUVETAL UE TN XPHoN KEVTPOU KOAW-
Slwong, onwce dpaivetal kat oto xAua M.1.8.

Méoa oT0 KEVTPO KaAwSiwaong urtdpxouv Stakomteg napdakapng, ot onoiot tpododotouvtat
HE NAEKTPKO pelpa ard Toug otaBuoug. Edv Komel o SakTUALOG ) dv otaBuog Tebel ekTdg
Aettoupyioag, n Stakomr tou pevpatog Ba aneheuBepwoel To peAé kal Ba mapakdupel to
onueio, mou uTtapyeL mMpoPAnUa. H evepyomoinon Twv peAé Umopel va yiveTal Kol JE KATIOLO
AOYLOMLKO.
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IxNnua M.1.8: YAomoinon SakTtuAiou e KOUTIOVL HE TN XPron KEVTPOoU KaAwdiwaong

(Mnyn: ApBavitng, K., KoAuBag, ., & Outatog, 2. (2001). Teyvodoyia AkTUwV Emkotvwviwy)

Onwg éxoupe N6 avadEépel to token ring ko to IEEE 802.5 eivat oxeddv tavtoonua. NMapoia
QUTA UTIAPXOULV KaToleg SladopEg, Tou Ba avadépoupe otn cuvexela. To token ring kaBopi-
(el puoikn TomoAoyla aoTtépa, Omou OAoL oL oTabuol epyaciag cuvOEoVTaL O CUOKEUEG, Ol
omnolec ovopalovtal Movadeg NpooBaong MoAAanAwv Ztabpwv (Multistation Access Unit,
MSAU), evw to IEEE 802.5 dev kaBopilel Tnv Tomoloyia cuvdeopoloyiag, av kal otnv mpad-
&n oL teploooTepPeC UAOTIOLNOELG Tou |IEEE 802.5 Baoilovtal og kévipa KaAwSLwoewv, SnAadn
SaktuAloug pe popdn actépa. Ito token ring xpnoLormnoleital cuveotpappévo {eUyoc, EVw
oto |IEEE 802.5 to kaAwdlo Sev meplypadetal. ITov mopokatw mivaka M.1.a, avadépovral
OUVOTTTLKA TA KUPLOTEPA XAPAKTNPLOTIKA Tou token ring kot tou IEEE 802.5.

Mivakag M.1.a: Xapoaktnplotikd token ring ko IEEE802.5
(Anyn: ApBavitng, K., KoAuBag, I., & OUtotog, 2. (2001). Texyvodoyia AktUwV Emikotvwviwy)
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*Mpémnetl va avadEPOUE OTL UTAPXEL SOKTUALOG LE KOUTIOVL TTOU uTtootnpilel 16Mbps. Mpo-
Kettal ylo To Aeyouevo «Early release token» tng etaupeiog IBM.

Ixnua M.1.y: 20vdeon twv MSAU yla tn dnuloupyia evog peyalou SakTtuliou e KOUTIOVL
(Mnyn: ApBavitng, K., KoAuBadg, I., & OUtatog, 2. (2001). Teyvodoyia AkTUWV EMKOLVWVLWY)

310 IxNua M.1.y urmopol e va dolpe, mwe VAomoleltal n puoikn cuvdeopoloyia Twv otab-
MWV gpyaociag pe tn BonBela Twv cuokeuwv MSAU. Ito IxAHo aUTo, oL otabpol cuvdéovtatl
anevBeiog ota MSAU. MmopoUpe va ouvdéooupe Stadopa MSAU petafl TOUC, TIPOKELUEVOU
va oxnuoaticovpe peyalo SaktuAlo. Ot cuokevég MSAU €xouv pelé mapdkaudng yo tv
QMopoOvVWaon otaBuwy pe kamota BAGBn amno tov SakTtuAlo.

Ta Siktua token ring kat IEEE 802.5 ival amo ta npwta mapadslypota SIKTuwy, Tou AsL-
TOUPYOULV He épacpa KouTtovioU (token passing). 2to Siktuo kKukhodopel pikpd mMAaiolo, To
Aeydpuevo kourovl. O otabuog, o omolog AaBAVEL TO KOUTIOVL, £XEL TO SIKALWUA VA LETAOW-
oel ta Sika tou mAaiola. Edv o otaBuog, mou §éxetal To KouTtovl Sev £xel SeSouéva va LeTa-
Swoel, AmAWG MEPVA TO KOUTIOVL OTO EMOUEVO 0TaOUO Tou Saktuliou. O otabudg mou Séxetal
KouTtovL, Slabétel kaboplopévo xpdvo mou urnopel va to kpatnoel, SnAadn péca og auTod To
XPOVo pmopei va petadwoel 6oa Sedopuéva poldpeL.

EGv 0 otaBudg, o omoiog AdBeL To KOUTIOVL, €xel SedSopéva va LETASWOEL, UETATPETEL Eva bit
Tou TAaLciou Tou KouTtovioU, SnNAAdH UETATPEMEL TO KOUTIOVL O apxn akoAouBiag mAalciwv
(start - frame - sequence). £tn cuVEéXeLa, 0 oTaBUOG MPookoAAd ta Sedopéva, Ttpog uetddoaon
KOLL TOL OTEAVEL 0TO SAKTUALO TIPOG TOV EMOUEVO TOU 0TaOUO. Katd tn Stdpkela petadoong twv
Sedopévwy amd éva otabuo dev kukAodopel Kaveva KOUTIOVL LECO OTO SAKTUALO. ZUVETWG,
oL otadpol, mou B€Aouv va petadwaoouv ta SIKA ToUG MAaioLa, TIPETEL val TTEPLEVOUV. MEe Tov
TPOMO aUTO amodeUyovTal Ol CUYKPOUOELG LECO OTO SAKTUALO.
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‘Otav to mAaiolo pe ta dedopéva pOAcEL, TEALKA, OTO OTABLO TPOOPLOKOU, AUTOC avTlypadel
To 6eboéva yLa TlepALTEPW eMetepyacia KoL TaUTOXpOvVa LETABAAEL KATOLO bit Tou MAaloiou,
ylaL VO UITOPETEL va KOTAaAAPeL 0 oTaBUOG, TTOU TO €0TELNE, OTL TO TAALoL0 TTapaAdOnke. To
mAaiolo, Opwce, cuveyilel va kukAodopel péoa oTo SAKTUALO Kat, TEAKA, pOAVEL 0TO OTABO,
Tou To €otelhe. O oTaBUOG, TTOU £0TEIAE TO TTAALOLO, €XEL TNV €UBUVN VA OTAUATHOEL KAL TNV
KukAodopia tou mAalciov amnd to SaktuAlo. O otaBudc, mou €otelle To TAALOLWO BAEMOVTOC
TUXOV aAayEC o€ Karola bit tou mAatciou, mou £\afe, o€ OXEON LLE AUTO TTOU OPXLKA EOTELAE
pnopel va KataAdBeL: edv 0 oTaBUOC, yLa Tov onoiov mpoopLle To MAALOLO, SV UTTAPXEL N Elval
QVEVEPYOC, €AV 0 0TOOUOG UTIAPXEL 0To SikTUOo, OAAG yLa KArtolo Adyo Sev mapéAafe To mAai-
olo, 1 €Gv To TMAaioLo €xet apaindBei Kavovika.

O otaBbuoc, o onoiog otéAvel ta Sedopéva, Sev €xeL epLopLOUO oTo péyeBog Tou mAaloiou,
Tou pnopel va oteilel. Katd cuvénela, undpxel cuvnBwe mAaioLo, mou taldevEeL 0To SaKTU-
Alo. YItapyxeL, Opwg, Kat n duvatdtnta va tepoyioel ta Sedouéva Tou o UkpOTEpa AaioLa,
TIAVTa OUWE LECO OTO XPOVO, TIOU UIMOPEL VAL KPATHOEL TO KOUTIOVL.

Me Baon 6oa €xoupe avadEpel, UMOPOUUE va Eexwpiloou e Tn AelToupyia Twv oTaBuwv oTo
SaktUAlo o SVo daoelg: tn dacn akpdaong kal tn edaon petaddoons. Itn hAacn akpOAONS
Bpiokovtal ot ctaBuoi mou Sev €xouv To KOUTIOVL. TN pdon akpdaonc, Tornobetolv KAOe bit
Tou Aatoiou, Tou déxovtal og eVELAUETO KATaxwpPNTr evog bit Kat, katomw, To aviypddouv
€€w Eava oto aktuAlo. Otav To bit BplokeTal 0TOV EVOLAUETO KATOXWPENTH, N TN TOU Umopel
va emBewpnOet 1 kat va petafAnbel anod tov otabuo. Itn Gacn TG aKPOOoNG EXOULE TN
Aeyopevn kabuotépnon 1 - bit. O otaBuog, mouv Ba AdPeL To KOUTIOVL KAl OTEAVEL TO TAQLOLO
pe ta dedopéva tou Bpioketal MAéov o paon petadoonc. Elval cav va €xeL omdoel Tov da-
KTUALO Kol artd to €va onpeio va otélvel ta bits Tou mAaioiou kat amod to aAAo va AapBavel to
mAaiolo, mou €xeL otellel, yla va eAéyEeL Ttola ATav N TUXN TOU KL TOUTOXPOVA VA OTAOTA TNV
enavakukhodopia tng mAnpodopiag péoa otov SakTuALo.

Yxnua M.1.6. Aiktuo Saktuliou pe KouTovL
(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 5. (2001). Texvoloyia AikTUwV ETTLKOLVWVLWYV)
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2710 TéA0G, adoU 0 oTABUOC peTadwoel OAa Ta SeSOUEVA TOU I} TOU TEAELWOEL O XPOVOG LETA-
doong mou eixe otn dLaBeon Tou, MPEMEL va. EKSWOEL KALVOUPYLO KOUTIOVL KAl VOL TO TIEPACEL
OTOV EMOUEVO OTABUO.

270 token ring kat IEEE 802.5, urtootnpilovtat oktw (8) emimeda mpotepatdtnTag. O pnyovL-
OLOC TIPOTEPALOTTWY €lval OPKETA TOAUTTIAOKOG. MEOQL OTO KOUTIOVL UTtApXeL TieSio omou
SnAwvetat o Babuog mpotepatdTnTag. Evag otabuog, mou B€Aet va petadwoetl SeSopéva pe
TiPOTEPALOTNTA X, Bl TIPETIEL VAL TIEPLUEVEL VAL TIEPACEL KOUTIOVL LE TIPOTEPALOTNTO UIKPOTEPN
n ton tou X. YIApxeL Tpomog o oTabuog, mou B€AeL va LETAdWOEL, VoL SECUEVTEL TO EMOUEVO
KouTtovt aAlalovtoag nedio tou TpEXovtog kouTtovioU (kavovtag dnAadn éva eidog kpatnong
TPOTEPALOTNTAG). ETELdN, YEVIKA, O UNXOVLIOUOC TNG KPATNONG 08Nnyel TEALKA otnv avénon tng
TPOTEPALOTNTAC, £XOUV dnpoupynBel kavoveg, cuudwva e Toug onoioug oL atabuol, mou
QUEAVOULV TNV MPOTEPALOTNTA, OTO TEAOG TNG LETAS0ONC TOU TAALGIOU TOUG, VA UETASWCOUV
KOUTIOVL UE ULIKPOTEPN TPOTEQALOTNTA.

Emiong, ota Siktua token ring kat IEEE 802.5, UTIAPXEL KAL O UNXOVLIOUOG GUVTNPNONG TOU
Saktuliou. Na tov Adyo autdv, opiletal otabuog we «evePYOg EAEYKTACY (active monitor),
o omolog aviyveUel kat SlopBwvel, 600 pmopei, mBaveg kataotdoelg SucAetoupyiag. Alabdé-
€L, eniong, tn Suvatotnta «kabaplopol» tou daktuliou, ekbidovtag to Asyouevo mAaiclo
kaBaplopou (purge frame). Ou umodAourtol otabpot tou Siktuou cuvepyalovtal PETOEY TOUC
yla tnv mapakoAoUBnon tng cuvéxelog tou Saktuliou. e mepimtwon BAABNG Tou evepyou
eAeykTn, autopata avolapBAvel To pOAO TOU KATOLOG GAAOG OTABUOC epyaciag Héoa oTo
SaKTUALo.

Ao tov tpomo Asttoupyiag twv Siktuwv token ring kat IEEE 802.5 eival pavepo, OTL uTAp)EL,
YEVIKA, N Suvatotnta eKTNoNG TNG KabBuoTtépnong petadoong mAatoiou oto Siktuo, og avti-
Beon e to mpotumo IEEE 802.3 (Ethernet). Etol, unopel va xpnouomnotnBet yia edappoyeg,
Tou XpeLalovtal LETAd00N O MPAYUATIKO XpOVo, apkel, BERata, va KaAUTITovVTaL oo To U-
pog Lwvng, Tou Umopel va mpoodEpel to Siktuo.

N.2 Npoinoloyilopndg Levéng (Link Budget)

Mo va eivat ediktr pla acVppotn Levén, Ba mpénel n otabun LOoXVOG TOU CHLATOG TOU €K-
TIEUTETAL ATTO TOV OO Kal GpTAVEL aTov S€KTN va eival mavw arnod to katwdAL eualodnaoiag
Tou 6£KTn. AvadepOLEVOL TN CUOKEUN TNG OTMOLOC TA XOPAKTNPLOTIKA Sivovtat otov Mivaka
5.3.q, yla va elvat ediktn n ovvdeon oe taxutnta 150MBps (IEEE802.11n), To ofjpa tou ¢ta-
VeL oTtnv eloodo tou déktn Ba mpénel va elval peyaAUtepo amno -73dBm.

Ta oTol el yLO TN 0TABN EKTTOUTTAG, TV evataBnoia AnPng tou 8éktn, Tig e€acbevioeLg Twv
KoAWSiwv KAl Twv cUVSETHPWY, OTWG Kol Ta KEPSN (gain) Twv kepalwv Slvovtal amo Toug
KOTOLOKEUAOTEG OTOL TEXVIKA PUAAGSLA TOUG. AUTO TOU TIPETIEL VAL UTIOAOYLOTEL ival n e§0.c0€-
VNon TOU ONHATOG, KABwWG SLATPEXEL TOV XWPO OTTO TOV OO OTOV SEKTN KoL EEQPTATOAL OO
TNV HETAV TOUG AOOTAON KAL TN CUXVOTNTA EKTTOUTTNG.

H e€aoBévnon tou xwpou L, (og dB) o€ pLa LkavomoLnTikn poagyyLon Sivetal amo tn oxéon:

L,.=32,44+20log (D, )+20log( f,,.)

To alyeBpLkd aBpolopa OAWV Twv e€acBevnoewy (-) Kot Twv KEPSWV (+) LEe TN oTABUN KO-
UG pog Sivel Tov mpoUmoAoyilopo tng {evgng
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Prx: Ptx+Gtant_ Lt - Lfs_ Lr +G

rant

P_:ioxug otnv eioobo tov Séktn, P, : 1oxUG ekmoumri¢ moumou, G, : KEpSOG Kepaiag moumou,
L: anwleieg kaAwbiwv kat ouvbetrpwv otov ouno, L i géaodevnon buaboong oto xwpo, L :
anwlelec koAwdiwv kot oUVSETHPwVY atov 8€ktn, G : KEPOOG Kepaiac SEKTN, loXUG EKTTOUTTIG

rant’
o€ dBm oAa ta dAAa uey€9n eivat os dB.

Av 10 amnotéAeopa elval peyoAUTEPO Ao To KATWdAL evatoBnoiag tou S€kTn, TOTE N LeVEN
elvat epktn. Mavra opwe dpovtiloupe va UTtapxeL Eva eplbwplo aodaleiag yla tn Ast-
Toupyla, wote va un Stakomel n Levén, eav auvéndei n e€aocBévnon dtadoong Aoyw Sladopwv
Q0TABUNTWY TOPAYOVTWY, OTIWGE £VTOVN BPoXH, TIUKVH OUiXAN K.4.

Napadsiypa

Mpokettal va xpnotpomnotnBel éva (elyog cUCKEUWV AP LE TA XAPOKTNPLOTIKA TOU Til-
vaka 5.3.a yla va amnokotactaBel pia Zevén IEEE802.11n pe toxutnta 150Mbps oe
andéotacn 2300m. Itn pia tonoBecia xpnotlponolovvTal kKateuBuvtikn Kepaia kEpSoug
20dBi, 6uo cuvdetrpeg Tumou N pe amwAeteg 0,15dB o kabévag kat 5m kaAwdlo TUmou
LMR400 pe e€ooBévnon 34dB/100m @5,7GHz. tnv GAAn tomobescia xpnoluomoleital
610G €€OMALOMOG EKTOC QO TNV Kepaia n omola €xel kEpdog 18dBi.

Na yivel o tpoUmoAoyLlopog TG {evEng Kal val ekTunBet eav eival ediktr n cuvdeon Ue
neplBwplo 15dB.

H woxV¢ e€660ou o Aettoupyia IEEE802.11n eival 24dBm

e Ol anmwAeleg 0TOUC oUVOETNPEC eivat 2 * 0,15 = - 0,3dB
e OLanwAeleg tou kaAwdiou givat 5m * 0,34dB/m = -1,7dB
e To képSog NG kepaiag eival +20dB H e€acbevnon dtadoong oto xwpo ivatl

L= 32,44+20log (2,3)+20l0g(5700)= 32,44+7,235+75,117= 114,792~ 115dB
6nA. -115dB
Jtnv aA\n tonobeaia,

e To k€pSoG NG kepatlag eival +18dB
e Ol anmwAeleg 0TOUG oUVOETNPEC elvat 2 * 0,15 = - 0,3dB
o OLanwAeleg tou kaAwdiou ival 5m * 0,34dB/m = -1,7dB
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Ewkova MN.2.a: MpoimoAoylopdg Levéng (Link budget)

YuvoAka sival 24dBm+20dB-2dB-115dB-2dB+18dB=62-119=-57dBm
To neplBwplo eivat -57-(-73)=16dB

AdoU n otabun onuatog nmou etavel otnv eicodo tou dékTn eivat -57dBm kalt eival peyalu-
TePN amnod 1o KatwoAl evalodnoiog (-73dBm) £xovrtag neplBwplo 16dB, n (evén sival edpiktn
LLE TOV T\ eYEVTA EEOTIALOUO.

Napatpnon: Ot e€aoBevnoeLg Kal Ol AMWAELEG TIAVTOTE AapBAvovTal oTov PoUToAOYLOUO
LE QPVNTLKO TPOCNUO. Ta KEPSN Kol OL EVICYUOELG e BETIKO.

Zwvn Fresnel

Ma va .oxVoUV XOVOPLKA Ol TTAPATIAVW OXECELG KoL UTIOAOYLOUOL, Bat TipEmel HeTafl TwV Ke-
POLWV VO UTIAPXEL OTTTLKI €Tadr KOL OE L0 OPLOKEVN aKTiva YUpw arto tn vontr) euBeia mou
eVWVEL TI¢ Suo Kepaleg va pnv mapeuBAMeTal kavéva gumodlo. H meploxn autn €xel
oxnua otepeol eAAeloeldolg kat ovopaletal {wvn Fresnel.

Ewova M.2.B: MNpwtn {wvn Fresnel [by Jcmcclurg, wikimedia.org]
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H Twvn Fresnel n, Sivetal amno t oxéon

nAd.d
F = 12 n=1,2,3,..
d, +d,

omou n=1 eivat n mpwtn {wvn Fresnel k.0.k. Ot ATOOTACELG dl, dz Kall TO KOG KULXTOC TOU
onuatog (A) divovrat og uetpa. To amrotéAeoua, n aktiva r tng n {wvng Fresnel, eéayetat emiong
O€ UETPOQL.

Tnv o onpavtikn enidpacn otn dtadoon £xeL n mpwtn {wvn, otnv onoia dev MPEMEL va
T PEUPAANAETAL KATIOLO AVTIKEUEVO, OTIWG SEVTpa, PNAAQ KTipLA K.ATL. YLOTL ELOAYOUV ETUUTAEOV
e€aoBvnon.

Av Bswpnrjooupe OTL pag evdladepel povo n rpwtn {wvn Fresnel (n=1) oto pécov NG Amo-
otaong (d1=d2=D/2) kat avti yla to pRkog KUpatog (A) BEAOUME va XpNOLUOTIOLCOULE TN
ouyvotnta (f=c/A), tote n oxéon amhomnoleital oe

D
r, = 8,657\/;

omnou D n andéotaon tng Levéng os xtAwopetpa (km), f n ouxvotnta oe Ghz kat rF1 oe p€tpa.

Mpoooxn to r dev eival andotacn amno 1o €dadog, aAAd aktiva yUpw amo tn vontr eubeia
TIOU eVWVELTLG Suo Kepaleg. Av ol kepaieg Bpiokovtal o UPog h pétpwy, ToTE amod to uog h-
r armo to £6adog Kot mavw Sev mpemel va e€€xeL oUTe SEVTPO, OUTE KTIPLO 1) va tapeBAAAETAL
KATL aA)o.

2,3
= =5,50m
7

210 MapAdeLyud pag n mpwtn {wvn Fresnel eivat 1, = 8,657

’

Av 10 Uo¢ TWV KepaLlwv ivat 20m amno to £6adog, Tote og UPog mMavw amnod 20-5,5=14,5m
Sev mpémnel va e€€xel Timote.
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Nn.3 Awapopdwon Awakpirig MoAvtoviag (DMT)

To SlaB<oo glpog Lwvng pag ThAEDWVIKAG YPOUUAG, XWPLG OTOLOVSHIOTE TIEPLOPLOUO,
omwc¢ diAtpa Kot TTEPLOPLOUO EUPOUG LWVNG YLA ATIOKAELOTIKN Xprion amAng tnAedwviog dw-
vng, dtavel oxebov ta 2MHz. Mo tnv eKUeTANAEUON OAoU auToU Tou SLABECLUOU EUPOUG
otnv texvoloyia xDSL, emikpdtnoe n xprion tng dtapopdwong Atakpurng MoAutoviag (Discrete
MultiTone, DMT). ZUpdwva pHe autr, 0Ao To SLabB€otpo eUpog LWwvng TNG YPAMNG Xwplletal
o€ TuAata twv 4,3125 kHz ta onoia ovopdlovtal tovol (Tones) rj bins kal og kABe £va amno
QUTA oTEAVOVTAL TauTOXpova amod 2 £wg 15 bit. Ydpyel meplmtwon, avaloya HE TG Tpay -
TIKEG OUVONKEG TNG YPOLUNG, OPLOUEVOL TOVOL VO NV XpnotporotnBouv kaboAou evw Aol
va petadEpouv neplocdtepa N Aydtepa bit. Amo to yeyovog auto TPOKUTITEL Kal N SLeu-
Kpivnon tTwv mapoxwv Internet Ot pmopouv va mpoodEpouv TaxuTnTa “UEXPL” ULl LEYLOTN
T (24MBps), ylati n mpaypatikn e€apTATal Ao TG MOPAUETPOUG TNG VPG, TNV XPAoN
TWV TOVWV Kat To tooa bit cupdpwvnoav to DSL modem pe to DSLAM va petadépel Kabe 1o-
vog. H Stadikacia auth eivatl SUVOUIKA Kot TTpooapUOTETAL TTAVTA OTLG TPEXOUCEG OUVONRKEG

NG YPAUUNAG.

Aauéppwon
Aaxpion eoyvotyTag Aryorepa bit/tévo
QUOIKOV HEGOD 1 YPappIS (xauniotepn emrvyyavouevi
TITO-KAVIAL TOYUTHTA YPAppIG)
S
)
< ¢ s
2 & g
o
g Q
3
S
2Zvyvoryra f Zvyvéryro f Zvyvérnyro. f

Ewova MN.3.a: Atapodpdwon Atakpitig NMoAutoviag (DMT)

H (8o texvikn Slapdpdwonc Bplokel xprion kot oe GAAeG edapuoyEG petadoong dedopévwv
onwc¢ oto 100GBps Ethernet.
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N.4 Npoétuno Tuotipatog Awaxeipiong Aopdaleiag MAnpodoplwv (ZAAM) 1ISO27001

To ISO 27001 amotelet éva mpdtumo IAAM e CUYKEKPLUEVEG TIPOSLaYpadEC TTOU TIPETEL VA
edapuolovral 6oov adopd tnv dlaxeiplon tng aodalelag twv mAnpodoplwv. Autd To IPo-
TUTIO €XEL eupeia edappoyr o€ OAOUG TOUG TOUELC SPACTNPLOTATWY, ATIO EVay LOLWTN HEXPL TN
Blopnxavia, To EUMOPLO, TG UTINPECLES K.ATT.

H avamntuén evog Tuotrpatog Ataxeipiong tng Aodpaietag MAnpodoplwy (ZAAM), cUpPwWVO e
TI§ Mpodlaypadég Tou mpotumou I1SO 27001, amattel Tnv uAomoinon tpLwv GAcEwV:

1. Apywa mpénel va dnuoupynBet éva mAaiolo Slaxeiptong twv mAnpodopLwy mou Te-
plypadel T embLWEELS Kal 0TOXOUC TG aodaAetlag mAnpodoplwv kot kabopilel toug
KOWVOVEG KaL TNV TTOALTLKI) TIOU €lval SECUEUTIKOL KOl TIPETEL AUOTNPA VO akoAouBoU-
vtaL.

2. Evtomopog kot aflohoynon twv rmboavwy Kivduvwy Aoyw twv aduvaulwv acholeiag
Tou evronifovtat. Me Baon autr tnv afloAoynon mpeEmneL va mpoodloplotoly ta amalL-
ToUEvVa HETPA yLa TNV SLaxeiplon Twv Kivduvwy Tng aodalelag Twv mAnpodopLwv.

3. Ztnv tpitn ddon npémel va emileyolv kal va epappootolv Stadilkacieg eAéyyou mou
e€aodalilouv tnv Sloyxeiplon Twv kKwdUvVwy aodaleiag oe amodektd enineda, cUW-
dwva pe TIG eTUSLWEELG KAL TOUG OTOXOUG yLa TNV edappoyr] NG aoPAAELAC TTOU EXEL
apxLka kaBoplotel. Ot Stadikaoieg eAEyxou Umopel va €XouV TNV pLopdr] TIOALTLKAG,
TIPAKTLIKWVY, SLaSLKOOLWY, 0PYOVIKWV SOUWV Kol AELTOUPYLWY AOYLOLILKOU oL oTtoleg Ba
Sladopormolovvtal o kKABe mepintwon epappoyng. To KOOTOG EMEVOUCNE VLo TOUG
OMALTOUUEVOUG EAEYXOUG TIPETIEL VOL ETULAEYETAL KOlL VOL EPAPUOTETAL OE OXEON HE TLG
OPVNTIKEG CUVETIELEG TTOU TUXOV TipokUPouv amo amotuyia tng aodpAAeLlag.

H edappoyn tou ISO 27001 dev e€acdpaliletl Tnv Tuxov napafiaon tng aodaAelag mAnpodo-
PLWV, OUWCE N TILOTH €PaplOoyr UTTOPEL VO LELWOEL KATA TIOAU TNy Tiilbavotnta napafiaong n
VO LELWOEL TLG CUVETIELEG TTOU Ba eTidEpel n mapaBioon tng achAAeLog.

Otav ohokAnpwBel r oxediaon, edapuoyn Kol TeKUnpiwon tou cuotnuatog Slaxeiplong
aodalelag mAnpodoplwy (ZAAM) cuudwva pe To mpotumo ISO 27001, unopel va yivel aflo-
Aoynon kot otomnoinon amd aveédptnto Kal dlamioteupévo popa miotomnoinong. Evag op-
YOQVLOMOG, HLa eTatpeio mou €xel AdBel miotomotntiko 1SO 27001 amodeikviel OTL €xel AdPeL
cofapd urogn Kat epapUolel cuoTNUATLIKA LEBOSOUC TTpooTACLAC TWV TIANPOdOPLWV.

H rotomoinon mpoodépel ta akdAouBa MAEOVEKTLOTA:

o Eaodalilel tnv UTapén Séopeuong yla tnv aodalela TAnpodoplwy os OAa Ta emine-
8a Tou opyaviouou.

e Aufavel to eninedo aflomotiog kal EUMoToolvng Twv MeEAaTwyY, UTOANAAWY, cuvepya-
TOUEVWV KOL YEVIKA OAwV 60wV evladépovtal yia tnv e€aoddAion tg mAnpodoplwv
TOUG,.

o ALaodaAilel TNV THPNON TWV CXETIKWY VOLWVY KOL KAVOVICLWV TIOU TIPETIEL VAL TNPOUVTAL
OXETIKA e TNV acdAAELa TwV TTANPOdOPLWV.

e JuvnOwc anodEpel pelwon KOGTOUG AOYW armoduYnG TWV CUVETELWY Ot Toug KvdU-
VOUG TOpOBLACEWV KAl KATAOTPODWY TANPOPOPLWV.
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N.5 H avatopia piag SIP kKAfjong

Ag oupe twpa v texvohoyia tou SIP. To SIP cuvnBwc petadépetal pe UDP makéta Kot n
TCP umootnplen mapéxetat amnod kamola epyaleia. Eva SIP pAvupa mepthapfavel U0 kou-
paTia:

e Eva ¢akeAo mou MeplypddeL TO altnua 1) To AMOTEAETUA TOU ALTHMATOC (amavtnon)
oe pla doppa ano nedia header (emikedpaAidag).

® 'EVQl TIPOQLPETLKO TIEPLEXOEVO TIOU TIEPLEXEL SESOUEVA OXETLKA LIE TO AlTnUa.

Q¢ mapadelypa ag avaluooupe pia Turtkr SIP KARON. Z€ QUTO TO GEVAPLO, 0 XpPNoTNnG A BEAeL
va KaAEoeL Tov xpriotn B. To mapakdatw oxnua M.5.a dsixvel tnv kKAnon:

XpAotng A XpAotng B
-------------------- 1: tpookAnon () e
e 2:100 mpoonaBeta () 00000 e
e 3:180 kovdoUviopa () e
Neploocotepa Koudouviopata, LEXPL O XPHOoTNG B va amavtiosL.

D — 4:2000K() e
---------------------- 5: ACK () S
---------------------- 6: RTP kAon pwvig () >
... LEXPL 0 XpNoTNG A va anodaciost va TEpUATIOEL TNV KA ON
---------------------- 7:BYE () SENERI——N
S — 8:2000K () e

Ixnua M.5.a: Bpota SIP kKARong

TuAaANo pmopei va kavel to SIP; Yrtapyouv mOANEG AAAEG eDAPLIOYEG TIOU UITOPOUV VAL UAO-
miotnBouv pe o SIP Kol TIC EMEKTACELG TOU:

VolP

BwvteokAnoelg

Instant messaging yLa keipevo kot deSopéva

Evvpadn

Mapoucia (eivat o ¢pihog pou Slabéoipog;)

Click-kat-piha (motrote 6w yla va WA OETE e EVOV OO TOUG TEXVIKOUG HaG)
AMNAemSpaoTikd tThAedwvikd cuotnua (IVR)

Awktuaka avidia (r.y. Quake)

Edappoyég yla kvnta TnAédwva

Baolka, otidnmote xpelaletal Suo TEPUATIKA ONEELO val ETILKOWVWVHOOUV, To SIP unopel va
TO KAVEL.
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N.6 Aoylopiko, UALKG, untnpeoisg kat edpapuoyég Aopudoptkov Atktou

NoyLopKo Kot UAKO Siktuou. Ooov adopd tnv UAoTIoinon, TO TEPUATLKO XPNOTN OIOTEAELTAL
artd To UALKO Kal TO AOYLOMIKO TOU SIKTUOU KoL TO AOYLOULKO PappoywV. To AOYLOULIKO KoL TO
UALKO TOU SIKTUOU TTOPEXOUV AELTOUPYLES KAL NXOVLIOHOUG, yila va oTteilouv Anpodopieg otn
owoTtn pHopdn, XPNOLUOTIOLWVTAG OWOTA MPWTOKOAAX 0 €va KatdAAnAo onpeio mpooBaong
Tou SikTUoU (access point). Mmopouv eniong va AapBdvouv mAnpodopieg amod 1o onuelo
npooBaong e tov idlo Tporo.

To UAKO Tou SIKTUOU TIOPEXEL LETASOON TOU ONUOTOG KAVOVTOG QMOTEAECHOTIKY KOl QTo-
S0TIKA XPNoN TwV TOPWV ToU EUPOUC {WVNG KAl TWV TEXVOAoYLWV petadoong. Duolkd, pia
pabloletén xpnolomoleital yla va SLEUKOAUVEL TV KWVNTIKOTNTA TWV TEPUATIKWY TWV XPN-
OTWV Tou oxetilovtal pe TIg cuvdEoelg mpooBaong (access links), evw vPNARS xwWPNTKOTNTOC
OTTTIKEG (VEG XpNOLUOTIOLOUVTAL YLa TIC oUVOEDELS KoppoU (backbone). Adyw tou meptBaiio-
vTtog 8Ladoong xpnaotpomnotlouvtal padlolevéelg oto Sopudoptkd cUoTnUa LETALL TG NG KOl
Sopudopkwy TUNUATWY. vetal emiong €psuva yla tn clvdeon HeToEL SopudOPwWVY LE TN
XPrON OTTIKWY ETILKOLVWVLWV.

Me tnv mpoodo tng Pndloakng enetepyoaocioag onpatog (DSP), ol mapadoctlakéG UAOTIOLNCELG
TOU UALKOU avTikaBilotavtot OAO KoL TIEPLOCOTEPO OO TO AOYLOULKO, yia va auv€nBei n euvei€ia
¢ avadlapopdwong (reconfiguration) kat wg ek TouTou, va enéNBeL peiwon tou KOOTOUC,.
Katd ouvémnela, n avadoyia tng UAomoinong oe AOYLOWLKO YIvETaL ONO KAl TIEPLOCOTEPN KAl
OMO KaL AlyotePO 0To UALKO. MoAAEG UAOTIOLNOELG UALKOU TIpWTa UAOTIOLOUVTOL KL TIPOCOMOL-
wWVvovTal 0€ AOYLOULKO, av KoL TO UAKO gival to Bspéllo tng k&Be uhomoinong cuoTHUATOG.
Ma mapadelypa, ta napadootakd tTnAedwvika diktua sival kuplwg og UAWKO (hardware), evw
Ta olyxpova ThAedwvikd Siktua, Ta diKTUa UTIOAOYLOTWY, TWV EEUTIVWV TNAEDWVWV KOl T
Siktua dedopévwy kat To Altadiktuo elvat Kuplwg oTov Topéa Tou AoyLolLkoU (software).

Yninpeoieg Aktuou (services). Ot UES kat GES mapéxouv unnpeoieg SiktUou. I mopadootakd
SlkTuQ, OLUTINPEDLEG AUTEC KaTATAooOVTAL 0 SU0 KATNYOPLEG: TNAE-UTINPECLWV (teleservices)
Kal umnpeowwv koulotr (bearer services). Ot TnAe-unnpeoieg eivatl uPnAou emumédou umn-
PECLEG TIOU UIMOPOUV va Xpnolpomnotnbolv Apeca amod Toug XPHoTeC, OMwS tThAEdwvo, dpag,
Bivteo, Sedopévwy, e-mail kal untnpeoieg web. OL UTINPEoieg kKOULOTH £lval XOAUNAOTEPOU ETIL-
TIESOU UTINPECILEG TTOU TIOPEXOVTAL OO TAL SIKTUA YLOL VAL UTTOOTNPIEOUV TIG TNAE-UTINPETILEC.

Edappoyég (applications). O ebappoyeg elval cuvduaopol anod pia ) mepLOcOTEPES UTINPE-
oleg SiktUou. MNa mapadetyua, n tnAe-ekmaibeuon kat ol epappoyég tnAeiatpikng Baacilovral
og ouvduaouoU¢ urtnpeoclwv wvng, Bivteo kat Sedopévwy. OL CUVSUACLOL TWV OTOLELWV
dwvng, Bivteo kot Sedopévwv ovopalovtal emiong Kot untnpeciec moAupéowv (multimedia
services). OplopEVeC epapUOYEC UTTOPEL VA XpnaotpomolnBolv Ue TG UTNPECieg SiKTUOU yLa
™ dnuoupyia VEwv edappoywy.
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Opoloyia kot AKpwvOpLLa

Access method

MéEBobog poomélacng

Access Point, AP

AcUppato Inueio MpooPaong

Accounting

Kootog/kootoAoynon

Accounting Management 1 Billing
Management

Awaxeiplon kdotoug

Acknowledged connectionless
service

Yrninpeoia pe emiPBePaiwon AqPng xwpic ouvdeon

Acknowledgment

(ApBuOg) EmiBePaiwon(c)

Address Resolution Protocol, ARP

MpwtokoAAo Avaluong SteuBuvoewv

Ad-Hoc Wireless Networks

AcUppoto SIKTUO AUTOOPYAVWHEVO 1) KT’
amnaitnon

Advanced Encryption Algorithm,
AES

ANyOPLOLOG CUUUETPLKAG KPUTITOYPAPNONG

Agent AvTUTpOOoWog
Alarm JuvVayEPUOG
Anycast Mn armokAeLoTIKA Stavopn

Application layer

Eninedo Epappoynig

ARPReply Anavtnon ARP
ARPrequest Epwtnua ARP
Asset Mépog/Ayabd

Association Process

Aadikaoia cuoxeTLopOoU

Asynchronous Transfer Mode, ATM

AcVyxpovog Tpomog Metadopdg (5edopévwv)

Attack

EniBeon

Attenuation/insertion loss

E€acBévnon

Audio/Video On Demand

Ewova/Hyoc katd mapayyeiia

Authentication

AuBevtikomoinon/motonoinon TauToTNTAG

Automatic configuration

Autopatn pubuion

Auto-Negotiation

Autopatn Slampaypdteuon

Autonomous Systems, AS

Autovoua cuotiuata

Backbone

AilKTUO KOPHOU

Bandwidth

EUpog Lwvng

Base station

Ytabpog Baong

Baseband

Baokn Zwvn

Basic Rate Access,BRA

MNpoéoBaocnBacikolpubuol
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Bitspersecond, Bps

Wnola avé Seutepohemto

Bitwise Wnoio npog Ynobio
Bridging repvpwon
Broadband/Wide band Eupeia {wvn
Broadcast Exmounn

Broadcast domain

Mebio ekmMoumnng

Buffers

EVTQULEUTES

Bus

KavaA, aptnpia, Stadpopog

Carrier Sense Multiple Access with
Collision Detection, CSMA/CD

MoAAarAr Mpooméhaon pe Akpoaon Oépovtog

kot Avixveuon ZuykpoUcewv

Cell

Kuén n kupelida

Certificates Authorities, CA

ApxEg mioTomnoinong

Channel Service Unit/Data Service
Unit, CSU/DSU

Movada s€untnp€tnong kavailol/Sedopévwv

Chat JuvopAia mpaypatikol xpovou oto Aladiktuo pe
TNV Hopdn KELUEVOU

Checksum ABpolopa EAéyxou

Chiphertext Kpumtoypadnua

Client MeAdTng

Client-server

(Movtého) meAdtn-g€umnpetntn

Collision

ZUykpouan

Collision avoidance

Amtoduyn cUyKpouaong

Collision detection

Avixveuon clykpouong

Collision domain

(Eviaio) medio cuykpoloewv

Combiners

MEeLKTEG

Common Management Information
Protocol, CMIP

MpwtokoAAo Kowng Alaxeiplong Alktuou

Common Management Information
Services, CMIS

Yninpeoieg Kowng Alaxeipiong Alktiou

Confidentiality

EproteutikotnTa

Configuration

Mapapetpomnoinon

Configuration management, CM

Awaxeiplon mapapetpomnoinong

Connection oriented

MNpocavatohlopévo oe auvdeon

Connection oriented service

Yrninpeoia pe ouvdeon

Connectionless

Yrninpeoia xwpic oUVOEDN, AOUVOECULKOG

Connector

Juvdetnpag

Constant Bit Rate, CBR

I100epOG puBOE Suadikwv Pndiwv
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Cracker Kpakep, dtopo to omoio npoomnadel, xwpic
g€ouclo846TNonN, va amoktrosL mpocBacn oe
(umoAoyloTika) cuotnuata n diktua.

Cross talk Mapadiadwvia

Crossover cable

AKPOBEKTEG EKTTOUTTAG TNG MLOG UEPLAG
odnyouvtat otoug akpodékteg Adng Tng GAANg

Cryptography

Kpumtoypadia

Data frame

MAaioto dedopévwv

Data Link layer

Eminedo Zevéng ) TUvdeong Aedopuévwv

Datagram Makéto mpwtokoAou IP

Datasheet OUAO SeSopévwy (1 XOPAKTNPLOTIKWVY)
Delay KaBuotépnon

Desktop Conferencing Awdoken amnd ypadeio ot ypadeio
Destination MpoopLopOC

Dictionary Attack EruBgoelg pe Aefikod

Differentiated Services Code Point,
DSCP

YUvVoAo SL0.POPOTIOLNUEVWV UTINPECLWV

Digital Subscriber Line Access
Multiplexer, DSLAM

MoAUTIAEKTNG/AMOTIOAUTIAEKTNG TWV PndLaKwV
ouUVOPOUNTIKWY ypappwy DSL

Digital Subscriber Line, DSL

Wndrakn Zuvdpountikn Fpapun

Distance Vector Algorithm

AMlyop1Buog Alaviopotog Aldotaong

Domain

Meploxn

Domain Name System - DNS

Yrninpeoio Ovopdtwy MNeploxwv

Don't Fragment, DF

Inuaio amayopevong Staomacng

Downstream

Metadoon twv 6eSoUEVWY TIPOC TA KATW

Drivers

Odnyol cuokeuwv

Dynamic configuration

Auvaypikr puBulon/mopapetpornoinon

Discrete MultiTone, DMT

Alapdpodwon Alakpitng MoAutoviag

Dynamic Host Configuration
Protocol, DHCP

MpwtdkoAAo Auvaplkng anddoong pubuioswv
YrioAoylotwv/Sektwv

Earth stations

Emiyelotl otaBuol

Echo Cancellation

KataotoAn nxoug

ElectroMagnetic Compatibility — EMC

HAekTpopayvnTikn cuppatotnta

Electronic Data Interchange. EDI

HAektpovikn AvtaAlayr AeSopévwv

Encapsulation

EvBuAdkwon

European Computer Manufacturing
Association, ECMA

Eupwrnaikn Evwon Kataokeuaotwv YIoAoyLlotwy
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Extented Unique Identifier

EKTETAUEVO HOVOSLKO OVOYVWPLOTLKO

Exterior Gateway Protocol, EGP

E€wtepkd MpwtokoAho MUANG

Fault

Ipaiua

Fiber/Fiber optic

Oontkn va

File Transfer Protocol, FTP

MpwTtokoAAo pPeTadOPAC apxeiwv

Firewall

Telyog mpootaociag

Flag

Inuaio EAEyxou

Four-part dotted decimal notation

Aekadikn onpeloypadia pe teleieg

Fragment Offset IXETIKN O€on TUAUATOC
Fragmentation Katdtunon, didomnaon
Frame MAaiolo

Frame Check Sequence, FCS

AkolouBia eAéyxou mAatoiou

Frequency Band

Zwvn ZuxvoTATWV

Frequency Division Multiplexing,
FDM

MoAumAe€ia Slaipeong cuxvotntag

FTP

MpwTtokoAAo petadopdg apxeiwv

Full duplex

MNANpwg apdidpoun (emkowwvia)

Gateway Earth Station, GES

Emiyelog otaOpog muAng

Hacker Xakep, eEWTEPIKOC LOBOAEAC, ATOUO HE
BaBUuTePN yVWwon TG ECWTEPLKNG AslToupyiag
OUOTNUATWY, UTIOAOYLOTWYV Kot SIKTUWV.

Hacking Mapdavoun npocBaocn, VO MPOYPAUUATIOUOU

Hacktivist ATOLLO TIOU XPNOLUOTIOLEL AVOITPETITIKA
UTTOAOYLOTEG Kol SIKTUA yLa Thv tpowbnon
Kuplwg beoAoyLwv.

Half duplex Hulwopdidpopun

Hash Function Juvaptnon Keppatiopou

Header Erukepaiida

Header Checksum

ABpolopa EAEyxou TnG EmikedaAidag

Home Page Apxikr) ogAida

Hop AApa (LeTafy Spopoloyntwv)

Host YrioAoylotrg/8€Ktng

Host ID - suffix AvayvwpLloTiko urtohoylotr oto Siktuo
Hub Alavopéag

Hypermedia Yrnieppéoa

Hypertext Ynepkeipevo

Hypertext Markup Language, HTML

Mwooa ZAuavong YepKELUEVOU
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HyperText Transfer Protocol, HTTP

MpwtokoAAo petadopdc YrepKeLEVOU

Identification

Avayvwplon

In-door unit, IDU

Eowtepikn povada

Infrastructure

Yriodoun

Infrastructure Wireless Networks

AcUppota diktua urtodoung

Institute of Electrical and Electronic
Engineers, IEEE

Ivotitouto HAekTpoAOYywVY Kol HAEKTPOVIKWY
Mnxavikwv

Integrated Services Digital Network,
ISDN

Wndrako Aiktuo OAoKANpWUEVWY YTTINPECSLWY

Integrity Akepatotnrta
Interface Aertadn, Staoclvdeon
Interference MNapeppoln

Interior Gateway Protocols, IGP

Eocwteptkd NpwtokoAla MUANG

International Organization for Stan-
dardization, ISO

AeBvn ¢ Opyaviopog Tumonoinong

Internet

Alodiktuo

Internet Control Message Protocol,
ICMP

MPWTOKOAAO HNVUUATWY EAEYXOU SLaSLKTUOU

Internet Engineering Task Force, IETF

Toaktik Abvapn Mnxovikwv Aladiktuou

Internet Group Management Proto-
col, IGMP

MpwtdkoAAo Staxeiplong opddwv Sladiktuou

Internet Header Length, IHL

Mnkog emuikepalidag aketou IP

Internet Protocol, IP

MpwtdkoAAo AladikTUou

Internet Service Provider, ISP

Dopeag napoxng unnpeotlwyv Aladiktuou

Inter-Process Communication - IPC

Erukowwvia Siepyaotwv

Intrusion Detection and Prevention
System, IDPS

JUotnua eviomopoU kot poAnYng eLofoAng

Intrusion Detection System, IDS

ZUoTNUO EVIOTILOUOU ELOBOAEWV

Layers Stpwpata n Enineda

Lease MicBwon

Link Tuvdeon N evén

Link budget MpoUmoAoylopdg Levéng

Link State Algorithm AAy6pBuog Kataotaong 2Uvdeong
Load Qoprtio (ypouung)

Local Area Network, LAN

Tormwko Siktuo

Local Internet Registry, LIR

Torukol kataxwpnteg Atadiktuou

Log

HuepoAoylo kataypadng
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Logical Link Control, LLC

Yroemninedo EAéyxou Aoyikng 20vdeang

Log-in Aladikooio elcodou

Login name ‘Ovopa xpnotn

Loopback Enavatpododotnon, Avatpodobddtnon
MAC Address AteBuvon uAkoU 1 duaotkn StevBuvon
Mail Server AlakopLOTAG NAEKTPOVIKOU Taxudpopeiou

Management Information Base, MIB

Bdaon MAnpodoplwv Ataxeiptong

Manager Server

Ataxelplotig Atktuou

Manual configuration

Mn avtopatn (xewpokivntn) puBuion

Margin

MNeplBwplo

Maximum Transmission Unit, MTU

Méyloto pnkog dedopévwy Tou TAaLciou
(novadag ekmoumnnc)

Media Access Control, MAC

Entinedo 1 umoemninedo EAEyxou MpdoPaong oto
Méoo

Medium Dependent Interface, MDI

Atemadn e€aptwpevn anod To HEGo

Mesh

MAEypa

Message Digest

Yuvoyn Mnvipatog

Metric

MEeTPLKO/ TLUN HETPNONG

Metropolitan Area Network, MAN

MnTtpomoALtikod Siktuo

Mini layer

Yrnoeninedo

More Fragments, MF

Inuaio UTaPENG MEPLOCOTEPWY TUNUATWY

Multi level duobinary AM/FSK

MoAuerinedn duthoduadikn dtapopdwon katd
TIAATOC Kol ouxvoTnTa

Multicast domain Medio moAudilavoung
Multiplexing MoAumAe€ia
Multipoint-to-multipoint, MP2MP Inuela mpog onpeia

Multistation Access Unit, MSAU

Movadeg NpdoBaong MNoAarAwy Ztabuwv

Name resolution

AvdaAuon ovouatog

Name resolve

AvaAuon ovouatog

Narrowband

Itevic lwvng

National Internet Registry, NIR

EBvikol katoaxwpntég Atadiktiou

Net ID — prefix

AvoyvwpLoTko Stktiou

Network Access layer/Link layer

Entinedo NpooBaonc (Atemadng) Awktvou

Network Address Translation, NAT

Metadpaon SteuBivoewv Siktou

Network Attached Storage, NAS

Awktuako péco anobnkeuong

Network Control Protocol, NCP

MpwtdkoAAo EAEyxou AlkTUou
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Network File Systems, NFS

AKTUOKA CUCTHAT OPXELWY

Network Interface Controller, NIC

Mpooappoyeag/eheyktrg/KapTa SIKTUoU

Network layer

Entinebo Awktvou

Network loop

Bpoyxog Siktvou

Network Management System, NMS

Juotnua Alaxeiplong Alktuou

Network Nodes Interface, NNI

Atemtadr KOpBwv Tou SikTtuou

Network, Computer

AIKTUO UTTOAOYLOTWV

NMS Platforms

MAatdoppeg cUAOYNC Kol EAEyXoU SLKTUOKWVY
Sedopévwv

Node

KouBog

Non repudiation

Mn dpvnon TeUTOTNTAG

Non-switched networks

AlKTua YWPLG HeTaywyn

Object Identifier, OID

Tautomnoinon AVTIKELLEVOU

Octets/ bytes

Oktadeg

Open Shortest Path First, OSPF

MpwtdkoAAo Bpaxutepou Movomatiol

Open Systems Interconnection, OSI

AtacUvdeon AVOLKTWVY ZUCTNUATWY

Optical Network Termination, ONT

JUOKEUH TEPUATLONOU TOU OTTLKOU SIKTUOU

OUI - Organizational Unique
Identifier

Movadikr Tavtotnta Opyavicpou

outdoor-unit, ODU

E¢wtepkn povada

Padding JupmAnpwua

Password ZuvOnuaTiko

Payload Qoélpa Sedopéva xprotn, wdeApo doptio
Performance Enidoon

Performance Management
Capacity Management

Awaxeiplon Emdoocewv ) Alaxeiplon
XwpntkotnTag

Permanent Virtual Circuit, PVC

MovLuo vonto KavaAL

Phase coherent FSK

Alapopdwon cuxvotntag cuudpwvng daong

Phase continuous FSK

Alapopdwon ouxvotntag cuvexols dacng

Phishing

MapamAavntikr aAAnloypadia

Physical layer

Duotkod Entinedo

Point to multipoint, P2MP

YnUelo Tpog onpeia

Point to Point Protocol, PPP

MpwtdkoAo TUvdeonc Znueiov mpog Inueio

Point to point, P2P Ynuelo mpog onueio
Port Oupa
Port scan Yapwon Bupwv emKovwviag
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Post Office Protocol 3, POP3

MpwtokoAho taxudpoutkol ypadeiou

Preamble

Mpooiulo

Presentation layer

Eminedo Napouoiacng

Primary Rate Access — PRA

MpooBacn mpwtevovtog pubuov

Protocol Data Unit

Movada mAnpodoplog mpwTtokOAAoU

Protocol, Network

MpwtdkoAAo emikowwviag 1 MpwtdkoAho Siktvou

Public key

Anpooto kheldt

Public Switched Telephone Network,
PSTN

Anpooto TnAedwvikd Aiktuo Metaywyng,
Anpooio Emheyopevo TnAedpwvikd Aiktuo

Purge frame

MAaiolo kaBaplopol

Quality of service, QoS

Mowotnta unnpeaoiag

Query

Epwtnua

Receiver Sensitivity

EvaloBnoia 6éktn

Reconfiguration

AvadLapopdwon

Reference Model

Movtélo avadopdg

Regional Internet Registry, RIR

MNeplpepelakol kataxwpnteg Aladiktuou

Relaying

Avapetadoon

Repeater

EmavaAnmtng

Request For Comments, RFC

‘Eyypada tou IETF (Internet Engineering Task

Force) rou neplypdadouv/mpoteivouv pebodoug
KoL CUMTTEPLDOPEG

Resolver

AvoAUTNG

Return Loss

ATIWAELEG ETLOTPOPNG

Reverse Address Resolution Protocol,
RARP

MpwtdkoAAo avtiotpodng avaiuong
SlevuBuvoswv

RF Output Power

loxug padloouyvotntag e€060u (Tou opnou)

Root Pita

Round Trip Time Xpovog mAnpoug epldpopag
Router Apopoloyntig

Routing ApopoAdynon

Routing Information Protocol, RIP

MpwtokoAho MAnpodopilag ApouoAdynong

SAPs — Service Access Points

Inueia NpdoBaong ywa EEuntnpétnon

Satellite communication payload
system

Juotnua 60pudopPLKAG ETIKOLVWVIAG

Satellite terminal

AopUDOPLKO TEPUATLKO

Secret key

MuoTkd KAELSL
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Security

Aodalela

Security Management

Alaxeiplon acdpalelag

Security policy

MoAwtikn achaleiag

Segment

Turpa

Sequence Number

AplOuOG Zelpdg

Server

E€umnpetntnc A ALAKOULOTAG

Server clustering

Juotolyieg EEunnpetnTwv/SLOKOULOTWV

Session Initiation Protocol, SIP

MpwtdkoAo Evapéng cuvodou

Session layer

Entinedo Zuvodou

Shared medium

Atapolpaldpevo HEco

Shut down

TepUATIOUOC AtToupylog

Signal to Noise Ratio, S/N i} SNR

AOyoG Znuatog mpog Oopufo

Simple Mail Transfer Protocol, SMTP

MpwTtokoAAO peTadOPAG AMAWY HUNVUUATWY

Simple Network Management
Protocol, SNMP

MpwtdkoAAo AANG Altaxeiplong Atktuou

Site

TonoBeoia

Social Engineering

Kowwviky Mnxavikn

Sockets Yriodoxég 1 mplleg

Source Mnyn i Npogheuon

Spam ATOGTOAN QOXETWV N KN OMTOSEKTWY UNVUUATWY
010 Aladiktuo o€ peyaio aplBud xpnotwv

Splitter AlaxwpLotng

Spoofing MAactonpoowria 1 Hetapudieon

Star Aotépag

Start — frame — sequence

AxolouBia (Pnodiwv) évapéng mhaloiou

Storage Area Network, SAN

AKTuaKn TiepLOYN amoBnKeuong

Straight through cable

AvtioTolyia akpodektwy eivat “éva mpog Eva”
MeTaEL TV Suo AKpwVY

Streams Pogc
Subdomain Yroneploxn
Subnet Ynobiktuo
Switch Metaywy£og

Switched Virtual Circuit, SVC

EmiAeyopevo vonto Kavat

Switching

Metaywyn

Symmetric key

JUMMETPLKO KAELSL

Synchronous Transfer Mode, STM

YUyxpovog Tpomog Metadopdg
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TELNET

AmopaKkpuopévn cUVEEDN TEPUATIKOU
(mpwtokoAlo)

Terminal Adaptor, TA

TEPUATLKOG TIPOCOPLOYEQS

Terrestrial network

Emtiyelo Siktuo

Threat Anel\n

Throughput Alakivnon

Time To Live, TTL (Medio) Xpovog Zwng
Token Koumdwt

Token Bus Aptnpla pe Koumovt

Token passing

Mépacpo kouTovioy

Token Ring AaKTUALOG e KouTtovt
Topology, Network Tomoloyia Siktvou
Trailer Oupa

Transceiver MoumodEKTNG

Transmission Control Protocol, TCP

MPpwTOKoAAO EAEYXOU LETASOONG

Transport Layer

Eninedo Metadopdg

Transport Layer Security, TLS

AcdaAela Tou eminmedou pHeTaPopag

Trap

MNayida

Trivial File Transfer Protocol, TFTP

ATAG TPWTOKOANO peTadopAg apyeiwy

Unacknowledged connectionless
service

Yninpeoia xwpig emBeBaiwon kot xwpic cuvdeon

Unicast

ATIOKAELOTIKA Slavopn

Unmanned artificial satellite

Mn entavdpwuévog texvntog opudopog

Upgrade AvaBabuion
Uplink Emtiyelog otaOuog
Upstream Metadoon Sedopévwy mPog Ta Mavw

User Datagram Protocol, UDP

MpwTOKOAAO AUTOSUVAUWY TTAKETWY XPHROTN

User Earth Station, UES

Emiyelog otaBuog xpriotn

User Network Interface, UNI

Alemadn xpriotn Siktvou

User terminal TepUOTKO XPOTN
Validity Eykupotnta
Vandal Bavéahog

Variable Bit Rate, VBR

MetaBAnTtog pubuog duadikwv Pndiwv

Variable Length Subnet Masking,
VLSM

MeTtaBANTO LAKOC LAOKWY UTIOSIKTUWONG

Version

‘Ekdoon
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Video Conferencing

TnAediaokePn

Videophone

EwkovotnAédpwvo

Virtual LAN, VLAN

Elkoviko f vonto Toriko Siktuo

Voice over Internet Protocol, VolP

TnAedwvikr emkowwvia HEow SIKTUWV
Sedopévwv

Vulnerability

Abduvapia

Wavelength Division Multiplexing,
WDM

MoAuTAe€ila URKOUG KUATOG

Web browser

OuM\opetpntrg/mAonyog

Web server ALaKOULOTHG/EEUTINPETNTIC TOU TTAYKOGLLLOU
Lotou
Web Site lototomnocg

Wide Area Networks, WAN

Alktua supeiag ePLOXnC

Wireless Local Area Network, WLAN

AcUppato Tomikd Siktuo

Workstation

TEPUATLKO 1 TIPOOWTILKOG UTIOAOYLOTNG 1} OTAOUOG
gpyooiag

World Wide Web, WEB

MaykoopLog lotodc

Worm

TKOUANKL
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