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MpoAoyog

OL mopoloeg ONUELWOELG KAAUTITOUV O ONUavVTIKO Babud BEuata mou Amtovral Thg TEXVO-
Aoylag Twv SIKTUWV umoloylotwy. O TPOMOC MAPOUCLAONG TWV OXETIKWY TIAnpodoplwyv Pa-
olletat otnv wotopikn €€EAEN TNG SLaoUvéeon Twv SIKTUWV gUpelag TEPLOXNG, OTWG TIPOEKU-
Pe WG avaykn yla To SLapolpacud MOpwY Kat TEAIKA XpNOLUOMOLELTaL 0T onuepLvh Sour Tou
AladiktUou. H avaykn autr Kol To YeVIKO poBAnua tng dlacuvdeang odnyouv o pia Aoykn
Slaipeon og avefaptnta ahknlotpododotolpeva emnineda, yvwotd Kat wg povtéha TCP/IP kot
0SI. H aMnAouyia Twv evotitwy Sopeital He PACIKO KOPUO TN SLACTPWHUATWON TWV HOVTE-
Awv ouTtwv KaAumtovtag T Bactkd BEpata tng texvoloyiag SIKTUWVY Tou avtietwrilovtal o
KaBe emimedo. AvtioTolya TA TMEPLEXOUEVA TWV EVOTATWV TPAYUATEVOVTIOL TEXVOAOYIKA TIPO-
BAAUATA TIOU AVTILETWIIOTNKAY KATA TNV €EEAIKTIKN TOpEla TwV SIKTUWVY OE TOTIKO Kal EUPU-
Tepo eminedo, EMITPEMOVTAG TNV MPOCEYYLON KABe Bepatikng evotntag pe diadopeg StdaktL-
KeG peBodoug. ZTox06 eival va §0Bel pia Bactkn kat oAokAnpwHEVN EKOVA O0TO LaBNTA yla TN
doun Kat Asttoupyia Twv SIKTUWY £TOL WOTE VAL TOV TTPOETOLUACEL EMAYYEAUOTIKA, CUVOEOVTAC
TO YVWOTIKO OVTLKELUEVO HE TNV ayopd gpyaciac, Kabwg Kat pe TG e€eli&els otig olyyxpoveg Te-
xvohoyieg emkowvwviwy. OL evOTNTEG KAAUTITOUV TO BewpnTikO HEPOCG TOU KABe emumédou Kat
TIpOTELVOVTAL BEWPNTIKEG KAl EPYAOTNPLOKEG SPAOTNPLOTNTEG, TTOU UMOPel O eKMALSEUTIKOG
va. UAomolosl ota TAaiola Tou paBnuatog. AUTEC oL dpaCTNPLOTNTEG UIMOPOUV VO OUITOTEAE-
OOUV éVOououa Yl LeAETN BabButepwy evvolwv Kal LAoTolNon MPayUATIKWY oevapiwv ota In-

Tuata Asttoupyiog twv Siktiwv umoloylotwy, 6co e€ehiooetal n Siepeuvntikn Sladikaotia.

Ao toug Zuyypaodeig
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Kedalawo 1o

BAZIKEZ ENNOIEZ APXITEKTONIKHZ KAl AIAZYNAEZHZ

AIKTYQN
Elcaywyn

Ta mpoidvta tng ouyYpPovNnG Texvoloylag, OAoEva Kol TEPLOCOTEPO EVOWHUATWVOUV AELTOUpPYLEC TTOU
amnattolvv TV aAMnAooUvdeon toug. H xprion UMOAOYLOTIKWY CUOTNUATWY, OKOUN KOL OE GUYKQ-
Auppévn popdr, Omwe “e€umvec” GUOKEUEC, EXEL YeVIKEUOEL Kal TipoadEpel MOAMEC SuvoToTnTEg
Slaouvdeong. Tautdxpova efaptatal amo TIg SuvatotnTES SLacUVEEDNG TwV CUCKELWV. AKOUN, N
XPnon tou AlaSIkTUou £XEL ELOXWPNOEL O Peydho Pabuod otnv kabnuepwdtnta Twv atopwy. H
KOTAVONON TWV apXwV AELToupylag Twv SIKTUWV amoTeAel BepeAlwdn yvwon yla Ty evacyoinon,
dlaltepa, pe aVTIKELEVA TOU XWPEOU TNG MANPOdOPLKAG.

Aldaktikoi ZTo)oL

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

® SLAKPIVOUV TN SLOCTPWHOTWHEVN APXLTEKTOVLKH EVOC AKTUOU YTTOAOYLOTWY KOL VA TTEPLYPA-
¢douv cuvorntika tn Asttoupyia kaOe emméSou

® KOTATAOOOUV KABE UALKO 1 AOYLOLKO Tou SLKTUOU OTO avtiotolyo eminebo oto omoio Ael-
Toupyouv

® SLOTUTIWVOUV TNV £vvola TNG eVvOUAAKWONC

ALSOKTIKEG EVOTNTES

1.1 OpLopog Siktuou.

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

1.3 EvBuAdkwon.

1.1 OpLopog Siktuou

Siktuo 1o [Oiktio] 040 : 1. moAUmAoko ouviB. cUPUMAEYHA amo yPaRUES ) aywyoUg mou &t-
OLOTOUPWVOVTOL UE TPOTIO TOU MOLALEL ME Sixtu: Suykovwviako ~ / 0biko, otbnpodpouiko,
QaKTOMAOIKG, 0lEPOTTOPLKO ~, TO GUVONO TWV SPOUWY, TwV oLENPOSPOUKWY YPOUHUWY Kol TwV Ba-
AGoowwy Kol evagpLwy odwv mou cuvdéouv toug SLadopoug
TOMoUG UEeTal TouG. ~ Ubpeuonc / apSEUTIKO / AITOXETEUTIKO
/ NAEKTPLKO / TNAEPWVIKO ~, TO GUVOAO TWV CWANVWOEWV Kall
TWV QYWYWV TIOU EEKLVOUV OO HLOL KEVTPLKN Lovada Kat pe
SLokAASWOELG PTAVOUV OTOUG KATAVOAWTES. Padlo@wviko /
tnAgontikd ~, cuotnua and padlopwvikoug A TNAEomTIKOUC
otaBuoug ou cuvdéovtal HETAEY TOUG, WOTE VAl EKTIEUTOUY
Tautoyxpova to (6to mpoypappa. || (mAnpod.) ~ (nAektpovi-
Kwv umoAoytotwv), TpOMog cUVEEONG UTIOAOYLOTWY, WOTE
Va ETMUKOWVWVOUV MeTagy touc. || (mAnpod.) to ivtepvert. 2.
oUvVolo amd TpoowWNa N oo EMXELPHOELS TTIOU OUVEPYALo-
Ewkova 1.1.a: Aiktu(o) vTal JE pa oxéon aAAnAe€dptnong: H entyeipnot pac éxet ~
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Keddhaio 1°

EUTTOPIKWY QVTUTPOCWTTWY. EUIoptko ~. | | ouvolo amd mpoowna pe PeyaAeg SLacuvSeETeLC, TTou
Spouv mopdvopa | LUOTIKG: EEapBpwdnke ~ KakomolwV / EUTOPWY VOPKWTIKWY / KATAOKOTTWV.
[Ae€ko TplavtaduAAion]

[AGy. < apy. biktuov (8¢ ato biytu) onud. yaAA. réseau & ayyA. net]

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

Juvenwg, éva Siktuo omoloudnmote tUMOU amnaptiletal anod duo Pacikd dOLKA OTOLKELQ, TOUG
KOMBOUG KOl TIC YPOHMUEG TIOU EVW-
VOUV TOUC KOUPBoug kal mpooblopi-
letal amnod to €idog toug. Etol otav
oL KOpBol elval UTOAOYLOTEG Kal oL
YPAULEC Elval GUOKA PHEoA PLETASO-
ong onwg kaAwdla, xapoktnpiletal
w¢ 8iktuo unoAoylotwv. Me tov 6po
“unoAoylotng” evvoeital kaBe Yndt-
0KOC NAEKTPOVLKOG UTIOAOYLOTIG YEVL-
KNG XpNong, MepLdEPELAKN CUOKEUN
umoloylotl | ouokeun dlakivnong
debopévwy / mAnpodoplwv n omoia
€xelL ™ duvarotnta Sltacuvdeong oe
Siktuo. Ewova 1.1.3: Toroloyieg Siktuwv

Fevika éva Siktuo umoAoylotwv 1 tnAemAnpodopLknG elval éva cUOTNHO ETUKOWVWVLWY TO
omolo SLaBETEL GUOKEUEG TNAETILKOLVWVLWY, TNAETILKOWVWVLAKOUG KOUBOUG KaBWG Kal puatkd
péoa SLEAevong TG mMAnpodopiag.

H popdn olvdeong petafl Twv KOUPwWY evog Siktuou ovopdletal TomoAoyia Siktvou.

Ye éva Siktuo TNAEMANPOdOPLKAC CUVAVTAUE QUOTNPOUG KAVOVEG Kol TIPOTUTIAL TTou SLEMOUV
TO TNAEMIKOWVWVLOKO TUAMA Kol TV VAomoinon tou UAIKOU pépoug kaBwg emiong Kol Kavo-
VEC OUVOUIALOG peTafl Twv UTIOAOYLOTWY OL omoiol ovopaovtal MPWTOKOAAN EMLKOVWVIOG.

MpwtokoAAo emikoVwViag eival £va cUVOAO KaVOVWY, TTIoU £X0UV cupdwvnBel amo to duo
ETUKOLVWVOUVTO UEPN KoL EEUTINPETOVV TN UETAEL TOUG aviaAlayn TAnpodopLwV..

1.2 Enineba poviédou avadopdg OSI (ISO), enineda povtédov TCP/IP (DARPA) Ko n
avtiotoLyia Toug

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

la tnv vAomoinon Lo SIKTUaKAG epapUoYnG N omola TaPEXETAL Ao £Vay UTIOAOYLOTH O€ €vav
aMAov, Eekvwvtog amod to undev, mpemet
® va emvonBet évag tpomog avanapdctacns Twv dedopévwv/mAnpodoplwv pe T popdh,
ouvNBWC, NAEKTPLKWV A OTTTIKWV CHUATWV,

® VOl KOTOLOKEUAOTOUV LELaiTEPEG SIKTUOKEG SLaouvSEoELS Kal KaAwdia, ta omola Bo cuveE-
00UV TOUG UTTOAOYLOTEC HETEL TOUC
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

e va emvonBel kat va vAomotnBel o Tpomog evpeong LG SLadpoung LEow TN omolag Ba
tafdePouv oL MAnpodopieg PEXPL TOV TEALKO TTPOOPLOUO KAL VO AMOKATAOTAOEL N EMLKOL-
vwvia ano akpo o€ Akpo.

‘Etol, T0 £pyo TN SIKTUWONG SLOCTIACTNKE OF EMLUEPOUG AELTOUPYIES OL OTIOLEC UmopoUuV va UAO-
notnBouv avefapTnTa, MAPEXOVTOG KoL EVAANAKTIKEG ETUAOYEG AVAAOYQ HE TLG AVAYKEG.
ME Tn OTPWATOMOLNHUEVN OPXLTEKTOVLKN TIETUXALVOULE

® ALaXwPLOpO ToU TPOPANKUATOC TNE EMKOLVWVING OE UIKPOTEPQ Kat TiLo eUKOAA SLaxelpiotua
npoBAfuaTa

e EUkoAn mpoaoBnkn, ahhayn f BeAtiwon unnpeoiwy, adou oL anattoUHeveS ahAayEG TepLo-
pilovrtal og éva ouykekpLpEvo eminedo.

0 otdyoc eival n amdkpuPn Twv AeMTOUEPELWY TOU UALKOU Tou SiktUou divovtag tn Suvatotnta
OTOUC UTIOAOYLOTEC Kal OTLG EPOPUOYESG TOUC VA ETIKOWVWVOUV petafl toug aveéaptnta amnd Tig
bUOLKEG SIKTUOKEG TOUG OUVOEDELG.

‘Etol StapopdwBnke to povtédo avadopdc (Reference Model) ywo tn AlacUvéeon AvolKTwy
Juotnudtwyv (Open Systems Interconnection - OSI) and tov Aebvr Opyaviopd Tumormnoinong
(International Organization for Standardization - 1SO) rou mpodlaypdadet entd (7) oTpwpOTA-E-
nineda (seven layers) To omoia UAOTOLOUV CUYKEKPLUEVES AELTOUpPYiEC WOTE va sival ikt n
Stacuvbeon SLapopPETIKWY UTIOAOYLOTIKWV oUSTNHATWY OGOV oTa avtiotowya enineda xpn-
OLOTOLOUV CUUBATEG 1) IBLEC TEXVLKEG KO KOWVOVES (TpwTOKOoAAx).

‘Eva. UTTOAOYLOTLKO oUoTnUa gival £vag UTTOAOYLOTNG (TTOANEG PopEG Kal opada UTIOAOYLOTWY)
LLE TO GUVOOEUTLKO AOYLOMLKO, TLG TTEPLPEPELOKEG CUOKEUEG KOl TOL LETQL ETTLKOWVWVIOG 0 omoiog
uropet va xpnotpomnolnBel autovopa ylo thv enefepyaoia kat dtakivnon mAinpodoplwy.

‘Otav to cUOTN A AUTO, YLOL TNV ETILKOLVWVIA TOU L€ AAAQ GUOTHHLATA, XPNOLUOTIOLEL IPOTUTIAL
Kot TpwtokoAa Stebvwv opyaviopwy omwe ISO/IEC, IEEE, ITU(mpwnv CCITT) K.ATt. Kot Ot L8t
OKTNTA TIPOTUTIO ETALPELWY, TOTE Xopaktnplletal avolyto oot

Apxtrektovikn SiktUou eival ta Stadopa TuRuata UAKOU Kat AOYLOLKOU oo Ta omola ival
KOTALOKEUOOUEVO, O POAOG TTOU Tatllouv otV EMLKoWwVia, N LETOEL TOUG OXEON - OL SLleEMAdES
KoL Ta TTPWTOKoAAQ tou akoAouBouvtal.

1.2.1 To povtédo avadopdg yia tn Atacuvdéeon Avolktwy Zuctnpatwv (0SI)

Ta enta (7) enineda tou povtédou avadopdg yia th Alaclvoeon AVOLKTWY ZUCTNHATWY, EEKVW-
VTOG OO TO XOUNAOTEPO 10 TO omolo £ival To GUOLKO KOL TTPOG TO AVWTEPOD, EXOUV WG £ENG:

1. To @uowko Eninedo 1 otpwpa (Physical layer) aoyoAeital pe tn petddoon twv bit (1|0) mou
amnaptilouv tnv opadomnoilnuévn mAnpodopia (mAaiclo dedopévwy), HEow TOU GuaLkol
HEoou To omolo pmopel va elvat kaAwdlo, omtikn tva i acUpuatn evén. Ta bit kwdikomot-
oUVTOL WG NAEKTPLKA, OMTIKA N NAEKTPOUOYVNTIKA orjpata. Acxolsital emiong pe ta nAe-
KTPLKA, LNXAVIKA KoL AELTOUPYLKA XapaKTnpLoTika twy Slemadwy (interfaces), To €ldog kat
T XOPOKTNPLOTIKA TOu duaLkol Péoou, Tov TUMo Tou cuvdetrpa (connector), molo onua
avarnapLlotd to 1 kal 1tolo to 0 KaBwe Kal UE TO CUYXPOVIOUO TWV GUGKEUWV. TEVIKA WAW-
vTag, avadEPETaL OE XELPOTILAOTA-GUOLKA TTPAYLATAL.
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Keddhaio 1°

MovTéAo avagopag

d100UVOEONG AVOIKTWY ouoTnuaTwy (OSI)
(ISO/IECT7498-1:1994)

r & E®APMOIHE Mapoxn uTTnpegiiv
OTIG EQUPHOYES TOU XPROTH
6° NAPOYZIAIHE Merdppaon/petarpor, kputrToypaonon

ATTOKPUTITOYPaPn o, ouptricon dedopévwy

Alayeipion ouvodou, eicodog/i§odog

(+]
5 ZYNOAQOY ToU XpHOTY
Emkoivwvia amé dkpo ot dkpo petagl
4° META®OPAZ TpoypappdTwv/digpyaciwy
Aoyikn digvBuvoiodornon,
o
3 AIKTYOY SpopoAdynon

ZEYZHE (SYNAESHS) Quoikn SievBuvoiodéTnon,

° Exmroptri) kit Afjyn mAaioiwy,
2 AEAOMENQN Baoikog EAeyyog opaApdrwy
1° DYIIKO Kwdikotroinon onpdrwy, Quoikd péoa

ouvdeTiipeg (connectors)

Ewova 1.2.1.a: To povtélo avadopdg yia t Ataclvdeon Avolktwy Tuothudtwy (OSI)

2. To Emninedo Zevgng n Zuvdeong Aedopévwy (Data Link layer) mapéxel tn ¢puoikn SievBuv-
oodotnon (MAC Addresses) kal elvat urteUBUVO yLa TOV EAEYXO TOU PECOU PETASOONG Kall
TOU TIOTE UmopoULV va eknepdBouv dedopéva og autd. H Aettoupyia auth mapéxetal and
to unoerinedo EAéyxou NpooPacng oto Méoo (Media Access Control).To umosninedo Ao-
ykoU EA€yxou tng Zeuéng (Logical Link Control) e€aodahilel tv afiomotn emnikovwvia
HeTaél Suo ApESH CUVEESEUEVWV YELTOVIKWY KOUBwWV (Bplokovtal oto iblo puatko/Tomikd
Siktuo). Extelel Baowkég Aettoupyleg aviyveuoncg/810pBwong adaludtwy, eAéyxou porg
Twv mAnpodopLwv Kat cuyxpoviopol mAatoiwv. H opdda twv bit mou cuvBétouy thv pova-
Sa mAnpodopiag autou tou emméSou ovopdletal mAaioto (frame). H apyn kat to téhog Tou
m\atolov onpatodotouvtal KATAAANAQ WOTE va UMOPEL Vo UYXPOVLOTEL 0 AAAOG KOWBOG.

3. To eninedo Awktvou (Network layer) mapéxet tn Aoy SteuBuvolodotnon pe eviaio Kot
povadiko TPOTo Yyl OAN TNV €KTOON TWV SLacuVEEUEVWY HETAED Toug Siktuwy. Dpovrilel
wote makéta Sladopwy peyebwv va pmopouv va mapadobolv anod Tov anocTtoAéd oToV
TeAkO KOpBo tou mapanmtn Stacyifovrtag OAoug Toug EvLApEcOUG KOBoUG Kat Siktua,
TIoU eVOEXOUEVWE PeTOABOUV HEXPL TOV TEALKO TPOOPLOWO. Epyo Tou eival n eUpeon NG
KATAAANANG SLadpopng Kat mapadoon Tou TIOKETOU deSOpEVWY 0TOV TEAKO KOUBO N omola
xapaktnpiletal wg popoAdynon (routing). Itnv MPoomABEeLd QUTH TO MAKETO UMOPEL va
Xpelootel va Sloomaotel og dlddopa TUAKOTA Ta omola Hmopel va ¢ptacouv amo AAAeg
Sladpopeg kat pe dladopetiki oelpd, OUWE To eminedo SiktUou Ba ta emMavacuUVOETEL Kal
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Ba avadépel onoladnnote mpofAnuata napadoong npokuPouv. To eninedo Siktlou oto
Hovtélo OSI mapéxel untnpeaoieg ue oUvdeon Kal Ywplg ouvdeaon.

4. To eninebo Metadopag (Transport layer) mapeéxel OAeG TIG AelToupyieg KaL TA LECA TIOU
QIALTOUVTOL WOTE VA ETUTEUXOEL [l amd AKPO OE AKPO ETIKOWVWVIO HETAEU TIPOYPOUUHA-
Twv 1 Stepyaociwy, e€aodailovtag to emBupnto eninedo noldtntag unnpeoiag (quality of
service, QoS). H motdtnta tng unnpeoiag meptA o BAVEL TIG AMALTHOELS yia TNV KaBuoTtépnon
QMOKATACTACNG EMKOWWVLAC, TNV TILOAVOTNTA AMWAELAG TNG CUVEEDNC, TOV EMLTUYXAVOLE-
vo puBuo dakivnon (throughput), To Babuo mpotepaldTnTAC Kat TNV aodalela. To emime-
80 petadopdc, oto 0S| mapéxeL UTNPECieC MPOCAVATOALCHEVEG O oUVSEan (connection
oriented) kol untnpeoieg Xwpig ouvdeon (connectionless). OL unnpeoieg e cuvdeon Baoi-
{ovtal og AoYLKEG OUVOETELG oL omoleg amokaBiotavral, Slatnpouvral petadpépovrog dedo-
HEVa KoL TEPUATIOVTAL. Z€ QUTEG TLG CUVEETELS MAPEXETAL AELOTLOTIOL OTNV EMLKOWWVIA UE
TOV €AEYXO PONC, TOV TEUAXLOUO, TNV apiBunon Kal tnv enavaclvBeon TwV UNVUUATWY LE
TN OWOTH GELPA KaL Tov EAeyxo/610pBwaon twv opaApdtwy. To emninedo autd £xeL va SloxeL-
plotel TG emBePalwoelg ANPNG TWV MOKETWY, TIG ETOVEKTIOUTTES, TOUG XPOVLOTEG OVOLLOVIG
KOLL LETPNTEG TIPOOTIOOELWY KAL TO GNLOVTLKOTEPO VOl TA KPUWPEL OA QUTA QO TAL AVWTEPA
otpwpata. Elvat to xapunAdtepo eninedo mou mapéxel and AKPo 0€ AKPO EMLKOWWVIA Kot
elvat umo Tov éAeyxo Tou Xprotn.

5. To eninedo Tuvodou (Session layer) mopéxel Ta avaykaio HEoa yLo TNV 0pyaAvwaon Kol To
GUYXPOVLOHMO TWV SLAAOYWV HETOEY TWV AVWTEPWY EMMESWVY. ETLTPEMEL 1] amayopevEL TNV
TLOLPOXI) CUYKEKPLUEVNG UTtNPETLag, amokablotd th ouvbeon edv yla kamolo Adyo Stakorel
Kat mepthapBavel Asttoupyieg omwe n e€akpiBwon tou xprotn, n xpéwon K.Am. H dtadika-
ola amopakpuapevng elocodou (log-in) og £vav uTtoAoyLoTH KoL 0 EAeYXOC TOU GUVONUOTIKOU
(password) adopouv to emninedo cuvodou. To eninedo autod eivat umtevBUVO yLa TOV OUAAD
TEPUATIOUO TNG avTioTOLKNG oUVEEDNG Tou 4ou emumédou.

6. To eninebo Napouoiacng (Presentation layer) acxoAeital pe Tnv avamapaotacn Tng min-
podoplag mou petadépetal ano epappoyn os epappoyn KaBwE eMiong Kat pe T dopn Twv
debopévwv. Tpomomolel katdAAnAa ta dedopéva WOTe va eivat katavontd amnd tnv edpap-
poyn omote xpnotpomnoteitat SladopeTikog Kwdikag amd tnv GAAn peptld. Eivat dnAadn o
Hetadpootng tou Siktvou dtav autd armatteital. 2to eninedo auto yivetal N cupmnison twv
dedopévwv ylo KaAUTepN EKUETAAAEUON TNG XWPNTIKOTNTOC TOU KavaAlol emkovwviag Kot
n Kpumtoypadnon.

7. To eninedo Epappoyng (Application layer) eivat to avwtepo Kat teheutaio emnimedo mpog
TOV XPrOTN KoL TTAPEXEL TOV TPOTIO yLa VAL UIMopel pia epapuoyr va “cuvopthel” pe pio aAAn.
ELOIKOTEPQ EMLTPETEL TNV £€OKPIBWON TNG TAUTOTNTAC TWV EPAPUOYWY TIou BEAOUV va TTL-
Kowwvnoouv, emPBePalwvel TNV SLaBecLlUoTNTA TWV EGOPUOYWY KoL TOU SIKALWHOTOG YLot
“ouvophia”. Emiong mpoodlopilel To MpwTtOKoAAO 0TO omoio avadEpovtal oL EPAPUOYES
Kol e Baon to omoio Sieayetal n “cuvophia”. Na mapddelypa otV UTNPECLO TOU TAYKO-
ouou Lotol (WEB), o duMopetpntrg (web browser) kat o avtiotowxog SLaKopLoTAS (web
server) eival epopuUOYEG TOU eMUTESOU EPAPHOYNC KOL TO AVTLOTOLYO TPWTOKOAND edappo-
VNG elvat to HTTP.

To povtého avadopag Slacuvdeong avolytwy cuotnuatwy (0SI) amotelel pa npotaon tou 1ISO
TIPOC TOUG KATAOKEUOLOTEG UALKOU Kot AOYLOULKOU SIKTUWV, XWwpig va eival Seopeutikr. O Babpog
ulomnoinorg tou enadietal og autoulc.
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Keddhaio 1°

2TO HMOVTEAOD TNG SLACTPWHATWHEVNG APXLTEKTOVLIKNG EVOC SIKTUOU, To KABe eninedo N “cuvoplt-
Ael” HE TO QVTLOTOLYO OMOTIMO TOU 0TV QMEVAVTL TTAEUPA, XPNOLUOTIOLWVTAC £Va MPWTOKOAAO
Tou 8lou emunédou to onoio kabopilel Tn oupnepldopd Kat Toug SLoAdyoug HETOEY TouG. H AeL-
Toupyla aUTH OUWG, ekteAeital Eupeca KabBwe kABe eminedo £xel SuvaTOTNTA AUECNG EMUKOLVW-
viaG LOVO LiE TO YELTOVIKA TOU, To avwTepo (eminedo N+1) o’ auto Kat To katwtepo (eminedo N-1)
10 omnoio Bploketal xaunAdtepd Tou. O UNXAVIOUOG ETUKOWWVIOG LETAEY YELTOVIKWVY EMMESWV
xapaktnpiletal we dtenadn (interface). Kabe eninedo nopéxel unnpeoia 0to avwtepd Tou.

Evdiausool dpouohoynTég

7 EQAPMOIMHE A SRR AR A R R R e A e e e s ] - E®APMOIHE
b b

AEnagn 6-7 . i i Aienagry 6-7
[ ——— Mpwrékohho iBlou eTTITTéSOU T
EEIR L. .ol ekttt L L Lt SR =

peer to peer 3

!
!

Aenagry 5-6
| IYNOAOY

Aenagn 4-5
| META®OPAZ

Aenagn 5-6
LAenagn 4-5

[
i

[
[

3
Tl e Bl ) =2

Lenagr) 3-4 - Aenagr 3-4
3 AIKTYOY l.....»l L AIKTYOY lI.......-l AIKTYOY I.‘....-l | AIKTYOY I
Menmagn 2-3 Aender 2-3 Aendery 2-3 Aenagn 2-3
2 ZEYZHI <..»|Y ZEYEHI 4 P ZEYEHI Y _  IY ZEYZHI
AEAOMENQN A AEAOMENQON A AEAOMENQN J A AEAOMENQON
Awenagn 1-2 Aenagn 1-2 Awenagn 1-2 Aienagn 1-2
T
1 DYIIKO I« -I 4 ®YZIKO 'I« - vl OYZIKO \ I« -l ' oviiko

Ewova 1.2.1.5: ALOCTPWHATWEVN APXLTEKTOVLKI], SLETTODEC KAl OUOTIUA EMiMES A

Mptv tnv mpoTacn tou povtélou 0SI, n Siktiwaon Atav pia urtoBeon mou untootnpl{otay eite anod
KUBEPVNTIKOUC opyaviopoug (Omwe to apeptkavikd ARPANET) eite amd 110KtnTeG TEXVOAOYiE
eTALPELWV (0mw¢ To SNA tn¢ IBM n to DECnet tng Digital Equipment Corporation) pe amnotéAeoua
VOl N KTTOPOoUV VOl ETTLKOLVWVHOGOUV GUCTAMATA SLAdOPETIKWY KATOOKEUAOTWY UeTaty touc. To
povtého OSI amotéleoe TV mpwtn mMPoondbela TNG Blopnxaviag UOAOYLOTWY va CUUPWVHOEL
o€ Kowva rpotumna Siktiwaong tn dekaetia tou ‘70 (1978) kataAnyovtag otn dnuoaisuon tou mpo-
TUTOU TO 1984. To mpotumo eivat to EN ISO/IEC 7498 1) ITU-T Recommendation X.200

1.2.2 To povtého Sdiktuwaong TCP/IP

To 6iktuo ARPANET Atav £va SikTuo PETOYWYNG TTAKETWY TIOU XpnpatodotnBnke amo To unoup-
velo apuvag twv H.N.A. ota téAn tng Sekaetiag tou '60. Ao Tnv apxn KUPLOG 0TOXOC TOU ATav
n Suvatotnta va cuvdéovtal pali moAAamAd Siadpopetikd cuotipata Kot Siktua e Stadavn
Tpomo. Epdaon eniong 666nke otn SuvatdTNTO TOU SLKTUOU VA TAPAMEVEL AELTOUPYLIKO AKOMN
KL OV HEYAAa THAOTA Tou £Byauvav eKTag Asttoupyiag. To 1983 xpnoLuomnoinoe ta mpwtokoAa
TCP/IP w¢ Baotka kat otadlokd eEgAixOnke oto yvwaoto pag Internet.
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Xpnotuomnoinoe SlaoTpwHOTWUEVN APXLTEKTOVIKN KaBopilovtag povo téooepa (4) enineda-otpw-
pota meplypadovtag e AEMTOUEPELA KOL AVOTTTUCOOVTAC MPWTOKOAA yila ta tpio avwtepa, ta
ornolo ovoudlet

e Edappoyng (avtiotolyel ota Edappoync, Napouaiaong kat Zuvodou tou OSI),

e Metadopdg (avtiotolel oto Metadopdg tou OSI),

o AladikTuov (avtiotolyel oto Aktuou tou OSI) kot

® Ze\éng r mpooPaong Siktvou 1 Sieradr Siktvou.
Oa mpémnel va onuelwdel 0t n mpoavapepVsioa avtiotoiyion twv eninebwy tou TCP/IP ue avta
TOU UOVTEAOU OSI LOYUEL OE YEVIKEC YPOUUEC KAl OYL ATOAUTWG.

Katw amo to emninedo Stadiktuou dev mpokabopilel KATL Tapd LOVO UTIOSEKVUEL OTL Ba TpEmeL
va xpnotpomnotnBei kamolo mpwtdkoANo, WOTE 0 UTTOAOYLOTHG VoL Urtopel va oTéAvel makéta IP ato
Siktuo. Emeldn ta onuavtikotepa npwtokoAa eivat to TCP oto eninedo Metadopdg kat to IP ato
eninedo Sladiktvou, To poviého ovopdotnke TCP/IP kat meplypddetal oto £yypado RFC1122"
kot RFC1123. Mepikég dopég avadépetal kot we povtého DoD (Department of Defence).

Mapott to éyypado RFC1122 mpobiaypadel técoepa (4) emineda-otpwpata, otn BBAoypadia
XPNOLLOTIOLOUVTAL, OO TOUG TIEPLOCOTEPOUG ELOLKOUG, Tievie (4+1) otpwpata. 2tn B€on Tou
otpwparog Atertadrc Atktvou tou TCP/IP xpnotuomnotolvtat Ta U0 TPWTA OTPWHATA OMWG TIE-
plypadovtat oto povtélo tou OSI,to eninedo Zevéng Aedopévwy kot to Quotko.

1. Eninedo NpocBaong (Aermadric) Awktvou (Network Access i link layer). To povtého TCP/
IP 8ev avadépel moAA yla o Tt cupBaivel 6w, eKTO¢ amd to OtL 0 umohoylotic (host)
TIPEMEL va ouvdeBel e To SIKTUO XPNOLLOMOLWVTAG KATIOLO TPWTOKOANO WOTE VOl MIOPEL
va otével makéta IP og auto. Etol ouvnBiletal otn B€on Tou va xpnotonotouvtal ta Suo
Katwtepa emnineda tou povtéhou OSI, To

a) Quotko kal o
b) Zebéng Asdopévwv.

2. Eninedo Awadiktuou. loxUel 0,tL kat oto 30 emninedo tou 0S| (AwktUou) pe Tn Stadopd otL
10 eninedo Awadiktuou tou TCP/IP mapExel povo unnpeoia xwpic obvdeon. EtoL Spopolo-
vel ave€aptnTa MOKETO OTOV MPOOPLOUO TOUC KaL N TAPAS0oH TWV MOKETWY 0To ENinedo
Awadiktiov Sev eival eyyunuéva aglomotn. Mmopel va ¢Tdoouv 6Tov mpoopLoud pe dia-
dopetikn oelpa, e Aabn, r to (6to makéto neplocotepeg hopéc. Eivatl SouAeld Twy avwte-
PWV EMUMESWY VO LEPLUVAOOUV YLa OUTA Ta {NTAHATA. To BACIKO TTPWTOKOAAO QUTOU 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, PHEOW SLodOPETIKWY
TIPWTOKOAAWY, UTINPECLEG MPOcavaTOALoHEVEG o€ oUVEEDN (connection oriented) i xwpig
oUvdeon (connectionless). Ot uninpeoieg e oUvdeon Pacilovtal oe AoYLKEC CUVOETELG OL
ornoieg amokadiotavral, Statnpouvtatl petadépovrag Sedouéva kat teppatilovtal. e au-
TEG TIG OUVOEDELG TIOPEXETAL OELOTILOTIOL OTNV EMLKOLVWVIA [LE TOV EAEYXO PONG, TOV TEROXL-
oW, apibunaon kat tnv emavacVvOeon TWV UNVUUATWY LIE T OwOoTH OELPd Kal Tov EAeyyo/

! RFC (Request For Comments) eivat éyypada tou [ETF (Internet Engineering Task Force) mou meplypddouv
(ouvrBwg mpoteivouv) ueBoSoug, cuunepldbopéc, amoTEAEéopATA EPELVACG I KALVOTOWULES Le edapuoyn oTO
Aadiktuo kat ota Stacuvdedepéva pe autd cuotripata. Ta MePLOGOTEPA ULOBETOUVTAL WG TIPOTUTIA Kot
TUTOTIOLNOELG Tou AladiktUou.
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Keddhaio 1°

S16pBwon Twv opaApdatwy. YIinpeoieg pe ouvdeon Mapéxel To MPWTOKOAAO EAEyXOU pETA-
Soong (Transmission Control Protocol) TCP. It unnpeoieg xwpic ouvdeon 1| acuvdeout-
KEg, 6ev UTIAPXEL N évvola TG AoYLKNC ouvdeang oUte mapexetal afomiotia. Eival Opwg
AMAOUOTEPEC Kal XWPLG TTOAAEG KaBuoTePOELS. TETOLEG UTINPECLEG TTOPEXEL TO TPWTOKOAAO
autodUvapwv nakétwv xpriotn (User Datagram Protocol) UDP.

4. Eninedo Edappoyng (Application layer). MepthapBavel oMo ta MPWTOKOAQA TWV YWWOTWV
UTtNPECLWV ToU ALadIKTUOU OMWE ONMOUAKPUOKEVN ouvdeon teppatikol (TELNET), peta-
dopa apyeiwv (FTP), nAektpovikd tayudpopeio (SMTP/ POP3/ IMAP), ta vewtepa DNS yia
TNV QVTLOTOIXNON OVOUATWY UTIOAOYLOTWVY Me TI¢ SleuBuvoelg toug oto diktuo, HTTP, To
TIPWTOKOAAO peTadopadg totooeAidwv tou World Wide Web kal moAd dAha.

MovTéAo MovTéAo
OsSlI TCP/IP
(ISO/NECT7498-1:1994) (rfc1122)
7° E®APMOIHEZ
E®APMOIHE
6° MNAPOYZIAZHE
HTTP, FTP, SMTP. ...
5° LYNOAOY
META®OPASL
4° META®OPAL TCP/ UDP
5 AIAAIKTYOY
3 AIKTYOY P
o | ZEYZHE (JYNAEZHZ) ZEY=HE (SYNAESHS,
2 AEAOMENQN § ’cES AEAOMENGN
G
1° DYIIKO 34 PYZIKO

Ewodva 1.2.2.a: AvtutapaBolr poviédwv Siktvwaong OSI kal TCP/IP

ﬁl Apaotnplotnta 1n (ZTnv aibouvca Sibackaliog)

3TNV mapokATw ewkova 1.2.2.8 daivetal oxnUatikd to povtelo Siktuwaong tou TCP/IP og éva
TOTKO Oiktuo Texvoloyiag Ethernet kot &irmAa UALKO Kat AOYLOUIKO SLKTUWV GE OXETLKN QVTL-
otolylo pe to emimedo mou avrkKeL.

'0,TL €XEL VOl KAVEL e onpaTa, KaAwdla, ouvdeTnpeg (connectors) avrkel cadpws oto GuCLKO
eninedo.
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

H kapta SiktUou, eneldn eivat cUVOETO UALKO KOL EVOWHUOTWVEL KUKAWUOTA LE “OTOLXELWSN
g€unvada”, uropet va Snuioupyei kat va avtthapBdavetal mAaiola, Asttoupyei kaAUtTovTag
TEPLOCOTEPO Ao To GUOLKO emimedo. Mall pe Tov 06nyo NG (06nNyog CUOKELNG) KAAUTITEL
10 $UOLKO KoL To emimedo LevEng Sedopévwy Tou OSI.

ATO eKkel Kat Tavw OAa uAoTtoloUVTaL e AoyLopKo. Ta emineda Atadiktuou kat Metadopdg
QMOTEAOUV UEPOG TOU AELTOUPYLKOU CUCTAUATOC, KUPLWG TOU TupnAva.

'OAeg oL SIKTuakeG edapOYEG oL omoleg xpnolpomotoly To Siktuo yla tnv amoBrikeuon,
avaktnon n Stakivnon 8edouévwy OMwG T TTPOYPAUUATA NAEKTPOVIKOU Toxubpopeiou,
TAONyNGNG LOTOTOMWY, UETAPOPAC apXelwV K.ATL. aviikouv oTo eminedo edhapuoyn..

MovTtéAo
TCP/IP
(rfc1122)
EGAPMOTHE < Eg@appoyig TAonynong,
nA. aAAnAoypagiag, ...
HTTP, FTP, SMTP. ...
META®OPAZX
TCP/UDP T —
- AsiToupyikoU
AlAAI I ' hat 4 ZuoTriparog/
:;I.YOY - MpwrékoAAa
'y ZEY=HZ S _
b (ZYNAEZHE) < O8ny6g kdprag Siktiou
& | AEAOMENON =
w DYZIKO = &

f Agem T
KaAwdia, ofpara, kapta diktdou

Ewkova 1.2.2.B: EntimeSa TCP/IP kat avtiototyo YALKO - AOYLOUIKO

e €va Tomko Siktuo texvoloyiag Ethernet - TCP/IP to smninedo npdéoBaong Siktvou mepl-
AopBavet:

® T kahwdla Slacvdeong, Toug cuvaeTrpeg (connectors), uodoxEg (mpileg Siktuou),
® KAPTEC SIKTUOU,
® 110ONTIKO SIKTUAKO €EOMALOUO OTIWE UALKO SLOXELPLONG KOl GUYKEVTPWONG KOAWSIwY,
e smavaAnmreg (repeater hubs),
® petaywyeic (switching hubs) kTA, o)t 0wg SpopoAoynTég (routers).
EmutAéov, kat ot odnyot (drivers) twv kaptwv/eAeyKTwv SIKTUOU EVTAoOOVTAL OTO (510 eTti-
nedo, to 20 tou OSI.
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Keddhaio 1°

Mpoomabr)oTe Vo AoVt oETE 0TA TTOPOKATW EPWTAUATA:

® 3¢ molo emninedo tou OSI Aettoupyel n kdpta diktvou;

® ¢ 1olo enimedo tou OSI avrikouv oL Tipileg SIKTUOU OTLS OTtoleG GUVSEOVTAL OL UTTOAOYLOTEG;

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

® Y& molo eminedo Aettoupyel pia acVPUOTN KAPTO SIKTUOU;

e Mua kapta Siktuou Ethernet pe urtodoyr yLa KAAWSLO CUVECSTPAUUEVWY (ELYWV KAL UL YL
KaAwSLo oMtk (vag, oe molo eninedo Stadépouy;

® Avaintriote thv ouclaotikn Stadopd evog emavaAnmen (repeater hub) amo évav petaywyéa
(switching hub).

1.3 EvBuAakwon

Onwc¢ mpoavad£pOnke, otn SLAOTPWHOTWUEVN APXLTEKTOVLKN €vOG SikTUou, KABe eminedo emt-
KOLVWVEL JIE TO QVTIOTOLXO OUOTLUO TOU, XPNOLUOTOLWVTOG £va PWTOKOAAO Tou Slou enumédou.
H Aettoupyla auth Opwe, ekteleitol Eppeca kabwg kabe eminedo €xel SuvatoTnTa AUECNG ETL-
KOLVWVIOG HOVO E TAL YELTOVLKA TOU, HEOW TNG Slemadig Toug.

‘EToL Katd TV artootoAn] Sedopévwv anod t pia ebapuoyr otV OIOUOKPUGEVN, Ta Sedopéva
ipowBouvtal and to KAbe eminedo MPOC T KATW, OTO AUECWS KATWTEPO. KABe eninedo npo-
00<teL ota dedopéva nAnpodopisg eEAEyxou yla to avtioTtolyo, amévavtl, eninedo wote va efa-
odalioel tnv emituyn napadoor toug. OL mAnpodopieg eAéyyou mpootiBevtal Pnpootd amno To
debopéva ou MPOKeLTaL va amootaAouv Kat ovopalovral emkedparida. Oplouéva emnineda npo-
oB€touv mAnpodopieg kat ato téhog twv Sedouévwy (0mwe to 20 emninedo tou OSI) pe okomod va
eEaopaliotel n avayvwplon oPoARATWY KOTA T LeETadoaon oto GuUoLKO PETO.

KabBe eninedo xepiletal tnv mAnpodopia mou AauBavel and 1o avwTePo Tou we dedopéva Kat
TPOCBETEL UMpooTA Toug TN 8Lk Tou emikedalida. H mpoobnkn cav nepifAnpa twv mAnpodopl-
wv gAéyyou ota dedouéva ovopaletal evOulakwon (encapsulation).

EMINEAO (layer) PDU
AeSopéva
A
E®APMOIHE edopéva (data)

Turpa / Nakéto

META®OPAE Aedopéva (Segment / Packet)
Kegalida . AutoSivapo TakéTo
AIAAIKTYOY - Tepwpe | Aedouéva (Datagram)
S A B S R Besofaacmuvaasss
ZEY=H3 Kepadida | Kepadida MAaioio
AEAOMENON P TCP/UDP g - (Frame)

Auvadika yneia -
DYIIKO |—‘ I—l |_‘ L oupBoha
(Bits - symbols)

I
I
|
I
! 1|o|1]|o|0|1|2]|1|0]0|12
I
I
]
I

EvBuldkwon AeSopévwv

Ewkova 1.3.a: EvBuldkwon
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Mapatnpwvtag Tt oUYKekpLuevn Stadikaoia otn Siemadr tou emumédou dladiktuou e To (eU-
&ng dedopévwy, éva autodUvVaLo TTAKETO Tou emumédou Sladiktuou tomobeteital péca, Snhadn
evBulakwvetal og £va mAaiolo tou emunédou {evEng Sedopévwv Kabwg meplkAeieTal avapeoa
otnv enikedolida kat otnv akohouBia eAéyyou tou mAaiciou (Frame Check Sequence). Me am\a
Aoyla éva “takéto” avwtépou emumédou tomobeteital, wg Sedouéva, éoa o éva “akéTo” Tou
OUEOWC KATWTEPOU ETULTESOU.

OL mAnpodopieg eAéyxou mou mpootiBevral katd tn Stadikaoia eAéyxou sival kupiwg StevBuv-
OELG, XOPAKTNPEG EAEYXOU OPAARATWY i} AAAOL XOPOAKTAPEG EAEYXOU KOl GUYXPOVIGHOU.

210 GUOLKO €Minedo, oL AooL KaL Ta UNOEVIKA TToU amapTi{ouv To MAALOLO, HETATPEMOVTAL OE Of)-
pata KoatdAAnAa yia to puoiko péaco.

Kata tn Aqgn twv dedopévwy ouppaivel n avtiotpodn dtadikaoia. Kabe eminedo, adpalpel Tig
niAnpodopieg eAéyyou mou adopolv to 1610 Kat mpowbel ta Sedopéva oTo avwWTEPO TOU. ITNV £L-
Kova dpaivetal n Stadikaoio tng evBuAdkwaong oto povtélo tou TCP/IP kaBwg Kot n ovopaaoio thg
Baowkng povadag mAnpodopiag tou mpwtokoAhou kabe erunédou (Protocol Data Unit).

ﬁl Apaotnpotnta 2n (2tnv aibouvca Siackaliog)

Mo va yivet katavontn n dtadikaoio tng evOUAAKWaGNG UopoU e va SoUE TO AVAAOYO TNG
aAnAoypadiag péow Toxudpopeiou.

® Ta 6edopéva Elval TO LAVURO-YPAUUO TTIOU YPAdOUHE ameUBUVOLEVOL GTOV QTOuA-
KPUOEVO TLOPaAnTTTN.

® 3Tn ouvexela TonoBeteltal péoa oe pakelo (evOulakwvetal), ypadovtal o’ autov ol
SleuBuvoelg amootoléa kat mapaAnmtn (emikedoaida) kot mapadidetal oto taxudpo-
UG ypadeio (katwtepo eminedo).

o AkoAoUBwG pie SLadoxIKEG eVOUAAKWOELG TOTIOBOETE(TAL OE TOUXUSPOMUIKO OAKO Kol Tial-
padidetal oto Tayudpouko doptnyo yla va npowdnbel oto KevTpkd TUAUA Slalo-
yng aAAnAoypadiag.

Ano ekel kal mépa akolouBeitat n avtiotpodn Sladikaoia. Evag TaxuSPOUIKOG GAKOG
napadidetal oTo TomikO TaxudpPoULKO Ypadelo Tou MOPAANTITN KAl O TOTILKOG SLOVOUEQNS
adatpei Tov pakeho kat tov mapadidel otov TeEALKO oparmTn.

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

Me Baon to mapadetypa tng aAAnAoypadiac péow taxudpopsiov mpoomadrote va armo-
VTIOETE, QLTLOAOYNUEVQ, OTA TTAPOKATW EPWTAATA:
® Edv 0 xpnotng o omoiog €ypale ta otolyeia oto PpAKeNO Kal Tov EKAELOE glval Eva
eninedo (N) otn SLACTPWHATWHEVN APXLTEKTOVLKA TN TAXUSPOULKIC UTtNPEGLAG, TIOLO
elval o apéowg katwrtepo emninedo (N-1); (Ymodeién: To tayudpouiko ypageio mou
napaiauBavel To pAKeAO TPOG AmooToAn)
® TO TaYUOPOLIKO YPOUUOTOKLBWTLO £€w OO TO TaXUSPOULKO ypadeio oto omolo ol
evdladepopevol pixvouv ta ypappata mouv BEAouv va ateilouv, o€ ToLo oToLKELD EVOG

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

® TLTPpoohEPEL O TAXUSPOULKOG SlavopEag otov mapalnmen; (Yrodeién: Ynnpeaia)
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Keddhaio 1°

ENOYAAKQZH

Mrvupa
==
* EvBuldxwaorn

emKepahisa

(K 11| K1 | acaomena |

[k |k i | K 1 | aeaomena | \l

Ewova 1.3.B: EvBuldkwon, To mapadeLlyua Tou Taxudpoeiou

ﬁl Apaotnplotnta 3n (Znv aiBouvca Sidackaliag)
‘Evag Toupiotag and tn Oscoalovikn eniokéntetal to MNapiot yla et Ta ekBEpata Tou Mou-
oelou Tou AoUBpou.

® [0 TO OKOTIO QUTO ETLOKEPTNKE APXLKA EVOL TOUPLOTLKO Ypadeio To omoio oxedlace tnv
ekbpopn-dtadpoun tou.

o MetadépOnke pe Uivi Aewdopeio 0To aepodPOULO TNG TTOANG TOU KOl 0T CUVEXELQL ETTL-
BLBaotnke o agpOMAAVO LE TPOOPLoUO To Mapiat.

o ArtoBLBaotnke amd to agponmAavo Kal pe Aswdopeio 0dnynbnke oto Eevodoyeio Tou Kat
oTn cuVEXeLla oto Mouoeio.

Bpeite avtiotouyieg tou tagdlol Tou toupiota pe th Stadikaocio evOUAdKwaong/ amoBuAGKw-
0NG TNG OTPWHOTOTOLNUEVNG APXLTEKTOVIKAG TWV SIKTUWV.
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Epwtnoslg - Aokroelg Kepalaiou

1. 3xeb1d0TE TO HOVTENO TNG OTPWHATOMOLNUEVNG OPXLTEKTOVIKAG SikTuou tou OSI kat tou TCP/
IP Selxvovtag TNV avtLoTolyia TwV OTPWHATWV-EMUTES WV TOUG,.
2. Avadeépete SUO TTAEOVEKTALOTA TNG OTPWHOTOMOLNUEVNG OPXLTEKTOVIKNAC KOL OXOALAOTE £va
anoé auta.
3. Amavtote HOVOAEKTIKA 1 He Alyeg Aéelc oTa mapoKaTw:
i. TLmpoodépel éva emninedo 0To AVWTEPO TOU KoL LECW TIOLOU Unxaviopou; Nwg “cuvoput-
Ael” pe to amévavtl opoTIUO Tou eminedo;
ii. Moo eminedo elval umelBuvo yLa tn SpopoAdynaon Twv SedopEVV KOl TNV EMIKOWVWVLA
QIO UTIOAOYLOTH O€ UTIOAOYLOTH;
iii. Noto eminedo mMapéxeL amod AKPo 0 AKPO EMIKOWVWVIA LETAEY TPOYPAUUATWY 1 Slepya-
olwv;
4. NeplypaPte tn Stadikacia tng evBuldkwong.
5. Amavtriote povoAekTikd f pe Alyeg Aé€elg ota mapokaTw:
i. 2& molo eminedo, kata tn dladikaocia tng evBuldkwong, mpootiBetal mAnpodopia oto
TENOG TOU TTOKETOU EKTOC Ao tnv emikedaAiba otnv apxn;
ii. H emikedaAido tou makétou tou emunédou Siktuou cupmepAapBavetal otny emikedo-
Alda n ota Sedopéva-poptio tou mAatciou (tou emunmedou Levéng Sedopevwy);
6. TLelval apyLTEKTOVIKN €VOC SIKTUOU;
7. Toemninedo tadiktvou elvat oAU onuavtikd yla t Staclvéeon Siktbwv. Avamtuéte o Ayeg
VPOLUEC TA ETILXELPAUOTA 0AG WOTE VO UTtooTNPIEETE TNV Amoyn auti.

Aoknon o Epyaotnplako MepiBaiiov

la va propouv va ouvdeBolv Suo 1 eEPLOCOTEPOL UTIOAOYLOTEC O SIKTUO WOTE Va elval Suvatov
va avtahhdooouv deSopéva Kol va poodEpouv i va Séxovtal Stddopeg unnpeaoieg (kowoypn-
0TO amoBnKeUTIKO XwpPo, MpdoBaocn oto Aladiktuo KTA.) Ba mpémel va elval e€omAlopévol:

e ue tov KotdMnAo mpooapuoyéa - gheykt (kdpta) Siktvou (NIC-Network Interface
Controller) cuvodguopevo anod odnyo (mpoypappa 06rynong CUOKEUNG) yLa TO XPNOLULOTIOL-
oUpEvo Aettoupytkd cuotnpa. Kabe Bupa elod6ou/e€660u n omoia Sivel ¢' évav umoloyt-
ot tn duvatdtnta Stacuvdeong os Siktuo yapaktnpiletal wg diktuakn diemadn (Network
Interface).

® 10 KatdAAnAo Aoytoutko Siktuou mou Ba emtpéel tnv SpopoAdynon Twv Sedopévwy Kat
QIOKATACTAON TNG EMKOWVWVING LETAEY TWV EUTAEKOUEVWV OVTATIOKPLTWY

® Ta KaTAAAnAa mpoypappata-epapproyEg ou Ba mpoodEpouv amo Tn ULa Hepld Kot Ba Se-
XBoUv amd TNV AAAn TNV MAPEXOUEVN UTINPECLA. TT.Y. EVag EUTTNPETNTIC TOU TTOYKOOULOU
totou (web server) onwc¢ o Apache kat évac euAAoustpntric/mAonyoc (web browser) orwc o
Mozilla Firefox amoé tnv aAAn.

EmutAéov, yla thv ulomoinon tou Siktuou amattouvtal kaAwdia, cuvdeopol (connectors), ou-
OKEVEC £VONG, TEPUATIOHOU Kot Stacuvdeong Twv KaAwdiwv kat GAo cuvadég UAKO.

Me Baon tn Apaotnplotnta 1-i otnv tdén, oto epyaatriplo mMANPOodOPLKNAG, EVIOTIOTE KoL KATOVO-
HAOETE UALKO Kol AOYLOULKO OXETLKO UE Ta SiKTuaL.

Katomniv, mpoomabrote va To KOTATAEETE 0To MineSo MOU avrKeL, avapePOUEVOL E(TE OTO LOVTE-
Ao tou OSI eite og awtd tou TCP/IP.

Attloloynote tnv anodaor oog e fAon auTA o YyVwpllete.
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Kedalato 20
TONIKA AIKTYA - ENINEAO NPOZBAZHZ AIKTYOY
(TCP/IP)

Elcaywyn

ToeninedonpooPacngdiktvouylatnvtexvoloyla TCP/IP, kaBwckaltopuoikdeninedokatemninedo
ouvdeonc dedopévwy yla to povtého OSI, eival Ta kKatwtepa eninmeda oTnV SIKTUAKN EMKOLVWVIA.
Y& auTOTO KEDAAaLo Ba peheTnBoUv oL TpomoLTIpOoBacngoto puaLKO LESO, OLTOTIOAOYIEG SIKTUWY,
Ta GUOLKA PECA PETASOONG IOV XPNOLUOTOLOUVTAL, OL TPOTIOL LETAS00NG deSOUEVWY, KABWG Kat
Texvoloyieg kaL mpdtuma mou Bacilovral ota mpoavadePOUEVA KATWTEPA eMimeda eMKOWWVINGC.

AlSaktikoi ZTo)oL

Me tnv oAokAnpwaon Tou 20u kedpahaiov oL HobNnTég Ba MpEMeL va eivat og Béan va:

® Tieplypddouv tnv £vvola Tou Torikol Siktuou

® KOTATAOOOUV £va SIKTUO WG TOTILKO, LE KPLTAPLO TOV OTEVO YewYpadkd Xwpo, f To eviaio
niedio ouykpoloewv (collision domain) - koo xwpo ekmounng (broadcast)

® SLakpivouv TG S1adopeg TEXVIKEG TPOOTIEAAGNG OTO UECO Kot OTE n petddoaon eival Baat-
KNG A evpelag {wvng

® aIaPLOUOUV TIC PACLKEC TEXVIKEC TIPOOTIEAQONC OTO ECO

® anaplOpoLV Ta SLadoPETIKA PECO ETASOONC KOL VO UITOPOUV VOl EMAEYOUV TO EKACTOTE
SlaBgotpo kal KatdAAnAo ylo tnv epappoyn mou XpnoLponotoly

® Teplypadouv Ta PACIKA XAPAKTNPLOTIKA TWV SladOpwv GUCIKWY HECWVY, UALKOU TEPUATL-
oo (kaAwdLa - CUVSETAPEC) KOL TLG BACLKEC OUITALTIOELG XELPLOMOU TOUG

® UropoUV va eTAEYOUV, aLTloAOYNUEVA, TOV KATAAANAGTEPO yLa TNV £dApPUOYT| TTOU XPNOL-
pomolouv, eheyktn (kapta) diktuou (NIC) pe BAon TO XOPAKTNPLOTIKA TOU amo To GUANO
Sedouévwy Tou (datasheet)

e svronilouv pla StevBuvon MAC Kat va poodlopilouv ToV KATAOKEUOOTH ToU UALKOU art'
autnv

e cvtormilouv ta mAaiota Ethernet kat ta Stadpopa nedia Toug og Evav avaAutr) TPWTOKOAAOU
1 o€ €va AOyLOMLKO KaTaypadng SLKTuakng kivnong

Awdaktikég EvotnTEg

2.1 Quoiko eminedo - Eninedo Tuvbeong (ev€ng) AeSopévwy (Lovtélo OSI).

2.2 H npooPaon oto péco.

2.3 Metddoon Baotkng kat Eupeiog Lwvng.

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

2.5 AcUpporta Aiktua.

2.6 Texvoloyia AcUyxpovou Tpomou Metadopdg Asdopévwy (Asynchronous Transfer Mode,
ATM).

2.7 NpwtokoAho 2Uveong Znpeiov mpog Inueio (PPP).

2.1 Quoko eninedo - Eninedo Luvdeonc ({evéng) Aedopévwv (poviélo OSI)

Onwc éxoupe &N avadépel, To xapnAotepo emninedo tou povtéhou OSI eival to Ppuotko eninedo.
AuTO 1o entinedo eivat umevBuvo yla T petddoon bits péoa armod To TNAEMIKOWWVLAKS KOVAAL, TO
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orolo uropsei va eivat éva evolppato péoo f kat pia actppatn evén. Etol, to puokod eninedo
KaBopilel Ta NAEKTPIKA KAL LNXOAVIKA XOPOKTNPLOTIKA TNG oUVOEDNG TOU oTABUOU HE TO PECO LEe-
tadoonc. Av, ylo opddelypa, Xpnotpomnoteital KaAwdlo wg HEco petddoong, oL mpodlaypadEg
Tou ¢uaotkol emunédou kabopilouv OoOUC aKPOSEKTEG £XEL O GUVOETHPAG, TO pOAO Tou KABE
aKPOSEKTN, TLG SLACTACELC TOU, TIG AVoXEG kaBe Slaotaong k.. 2to eninedo auto kabopiletal o
TPOTOG avanapaotacng twy bits, 0 kat 1, n Stapkela kABe bit, n apxn kat to TéAog tng petadoonc,
KaBw g KaL To av n petddoon umopsi va yivetal pog t pia katetBuveon 1 kal T SUo kateuBuv-
o€L¢ Tautoxpova. To ¢puaiko emninedo dev To anacyohel kaBoAou av petadépel bytes twv 8 bits N
xapaktipeg ASCIl Twv 7 bits.

To deutepo eminedo tou povtéhou OSI eival To eninedo olvdeong ({evéng) dedopévwy (Data
link layer). To emninedo autod £xel OKOTIO Vol KAVEL 0.ELOTILOTN TN PUOLKN YA oUVEECNC PETOEY
500 otaOpwv. Ao Ta MAKETA TOU Topandvw ennedou (emumédou Siktvou tou poviédou OSI)
odriayvel mhaiola Sedopévwy (data frames). Opilet tou apyilel kat tou Telelwvel kabe mAaiolo,
npooBEtovtoag tnv KatdMnAn emkedalida (header) kal oupd (trailer), aviyvelel ta opdApota
petadoonc, emblopBwvel ta aAAolwpEVa SedopEva 1) TNTA TNV EMAVEKTIOUH TOUC. AKOUA, EAEY-
XEL TO MOTE pmopel va Se0peVoEL TO GUOLKO PECO YLa TNV AMOOTOAN TWV MAALCiWY, WOTE va Un
yivel Toautoxpovn ekmopnn pe dAho otaBuo Kat TEAoC, HeTABAANEL KOTA TEPIMTWAON TN PON TWV
r\aLoiwv avaioya pe toug pubpolc tou propel va dextel o otaBuoc mapalnmng.

Onwc¢ yvwpiloupe, ta Vo xapunAotepa enineda oto povtédo 0SI, nAadn to duoikd eminedo kat
1o eninebo ouvdeong (levéng) dedouévwy, avtiotokoly oto 1° eminedo tou mpotumou TCP/IP,
dnAadn oto eninedo npdofacng Siktvou.

Movtého OSI MovTtélo TCP/IP (Internet)

Eninedo Epappoyris
Emrimredo Mapovoidong Erritrebo Eqpappoyns
Emiredo 2uvodov

Erritrebo MeTagopds Errirebo MeTagopdas

Emrirebo Aiktbou Emimrebo AikTOou

 Emimebo ZOV&EUIIQ_AEPEUJ; | [ Emimeso I'IpL')UBum!; AikTOOU
Dooiko Ermriredo (Duoikég Tuvdiosis)

Ixnua 2.1.a: Movtéha OSI kot TCP/IP.
(Mnyn: ApBavitng, K., KoAuBdcg, I., & OUtolog, 5. (2001). TexvoAoyia AikTUwvY ETKOWVWVIWVY)

To eninedo npoapacng Swktvou tou npotunou TCP/IP, mopéxet TtV mpoopach oTo GuOLKO HETO,
oto omnoio petadidetal n mMAnpodopia Le TN HopdH MAKETWVY KOL AVTUTPOCWITEVEL TO XOUNAOTEPO
Aoyiko eminedo AettoupykdTnTag, mou amnatteital and éva diktuo. To eninedo auto nephauPa-
VEL TQ OTOLKELQ TWV PUOLKWY CUVEECEWY, OMWG: KOAWSLA, AVAUETASOTES, KAPTEG SIKTUOU, MTPW-
TOKOAAQ TTPOCPACNG TOTUKWY SIKTUWVY KAl TIPOCHEPEL TLG UTINPECLEG TOU OTO QVWTEPO eMinedo,
10 eninedo Siktvou. Itnv texvoloyia TCP/IP, ta yaunAotepa emnineda touv numédou Siktuou Sev
nipoSlaypadovtal Kol £ToL aUTA HropoUlV va akoAouBoUv Tedelwg SLadopeTIKES TEXVOAOYILES.
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2.2 H npooPaocn oto LECO
Y& OAa Ta SIKTUC UTTAPXOUV TIEPLOGOTEPOL ATIO VAV UTIOAOYLOTEC, OL OTtoloL avayKalovtal va potL-
pafovral to 610 péoo petadopag dedopévwy (m.x. kadwdio). Etal, av Suo unmoloyloTég mpooma-
Boloav tautdxpova va elodyouv Sedopéva oto KAAWSLO, TO TAKETA TOU €VOC UTtoAoyLotr Ba
OUYKPOUOVTAV LE TA TIAKETA TOU GAAOU, HE QIMOTEAECUA TNV KOTAOTPOdH TOU CUVOAOU TWV Ma-
KETWV TIOU TIPOEPYOVTAL KOl OTIO TOUG SUO UTIOAOYLOTEG. ZUMITEPACHATIKA, OV TIPOKELTAL VoL YIVEL
amnootolr dedopévwy péow tou SiktUou, pEMeL va Bpedel €vog TPOMOC WoTe va AnpouvTaL oL
TopakATw mpolmoBEoelc:
e Eloaywyn twv deSopévwy oto KaAwbdLo xwplg va yivel obykpouon pe aAha dedopéva.
o Na AdBeL ta deSopéva 0 AmoSEKTNG UE OXETIKNA Eyyunaon OTL outd Sev xouv Kataotpadei oe
oUykpouon dedouévwy (data collision) katd tn petadoon.
To gUVoAo TWV KavOVwY TIou KaBopilouv Tov TPOTO e ToV omoio ta dedopéva ELoAyovTaL OTO Ka-
AwdLo, ovopaletal peBodog npoomnélaong (access method). O péBodol mpooméhaong mpEmetL va
glval cUUPWVEG WG TIPOG TOV TPOTO LE ToV omoio xelpilovtal to dedopéva. Av SladopeTikol umo-
AoyLoTEG xpnotpomnololv Sladopetikég ueBodoug mpoomédaong, Tote o Siktuo Ba amotuxel, yla-
Tl kdmoleg pEBodol Ba kupLapxrnoouv oto kaAwdio. Mevika, ot péBodol mpoomédaong epnodilouvv
NV Tautdxpovn eloaywyn dedopévwy oto Péoo petadopds. Etat, e€aodaiilovrag to yeyovog otL
HOvVo €voag urtoAoyLotrg tn dopd Ba pmopet va oteilel dedopéva, oL péBodol mpoomelaong kpa-
TOUV OPYOaVWHEVEC TIC SLadlkaoieg amooTtoAng Kot AnPng dedopévwy diktuou.
YIdpxouv TPELG TPOMOL yLa TNV aroduyn TAUTOXPOVNG XPoNG ToU UECOU HETAdOPAC:
e MéBodol Carrier-sense multiple access (akpoaon dp£povtog moANarmAng mpooPaaong)
0 Me aviyveuaon cuykpouang (collision detection)
o0 Me anoduyn clykpouang (collision avoidance)
e M£B0o60o¢ token passing (mépaopa kourmovioU) mou Sivel SuvoTOTNTA YL LEUOVWHEVN ATTO-
oToAn debopévwy
e M£Bodog anaitnong mpotepaloTNTAC
(Mnyn: users.auth.qr/~spetrido/CSMACD.doc)

Mpotuna Torukwv AKKTUwv

Alddopeg statpeieg eixov avamtiiel TIC ONUAVTLKOTEPEG TOMOAOYLEC TOTIKWY SiktUwy. Emiong,
elyav avamntuel kal ta mpwTtokoAa, ou Ba xpnolponololcay oL otabuol epyaciog, TPoKeLUé-
VOU VO GUUUETAOYOUV O€ TOTKO Siktuo. Htav, Opwe, epdavrc n éAewn tumomnoinong, mPoKeL-
HEVOU VOl UITOPOUV VOl ETIKOVWVIOOUV oTaB ol epyaciag ano StadopeTikou KATOOKEVAOTEC. H
TUTTOTIOIN O TWV TOTUKWY SIKTUWV ApXLoE Ue Th ouvSpopr Toco Tou Ivotitoutou HAeKTpoAdywv
ko HAektpovikwv Mnxavikwv (Institute of Electrical and Electronic Engineers, IEEE) 6co kol
¢ Evpwnaikig Evwong Kataokevaotwv Yrnoloywotwv (European Computer Manufacturing
Association, ECMA) oL ontoiol cuudwvnoav va akolouBricouv to povtého OSI.

Onwg éxoupe 6N avadepel, n avtaAhayr LNVULATWY KoL N EMKOWVWVIX TwWV oTaBuwv 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 puoko eninedo. Ta SUo autd enineda
kaBopilouv Tov TUTO Tou SIKTUOU KOL TO TTPWTOKOAAO €MLkovwviag. H uAomoinon tTwv dUo autwv
eMUMESWV yilvetal ano cuvduaopd UALKOU Kol AOYLOMLKOU.

O opyaviopog IEEE Snuiolpynoe €MLTPOT, OV €lval ywwotr oav emntpornr) 802, Ye £€pyo Tov
KaBoplopo mpotunwy ya Ta Torikd (LAN) kat pntpomoAitikd (MAN) diktua umoloylotwy. Ta
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UNTPOTOALTIKA SIKTUQ UTTOAOYLOTWY £XOUV XOPAKTNPLOTIKA, TTOU PBplokovTtal HETOEL TWV Xapa-
KTNPLOTIKWY TWV TOTILKWY KAl TWV EVPEWV SIKTUWV (mapadeiypota MAN eivat diktua, mou Ka-
AUTITOUV pLo TIOAN). To €pyo TNG EMITPOTAG XWPLOBNKE aPXIKA OE 6 UTIOETITPOTEG Kat N KaBepia
€0TLAOONKE OTNV QVATTTUEN EMUEPOUG TIPOTUTIWY YLal TOUG SLAPOPETIKOUE TUTIOUG SIKTUWV. TN
OUVEXEL, SnuioupyrnBnkav Kat GANEG uTtoeTITPOTEG. Ta amoteAéopaTa TG KABE UOEMLTPOTTNG
glvatl yvwota wg IEEE 802.x 6mou X 0 aplBpOG TNG UTIOETMLTPOTG IOV £BYAAE TO AMOTEAECUA.

Me Baon to €pyo tng emttporig 802, to Seltepo eminedo tou povtéhou OSI xwpioBnke o duo
unoenineda: oto umoeninedo EAEyxou Aoyikng Zuvdeang tng ypapunc (Logical Link Control, LLC)
KaL oto umoerninedo EAEyxou NpdoBaacng oto Méoo (Medium Access Control, MAC).

Osl IEEE 802

‘EAeyxos Aoyikis
Zuvbeong (LLC)

Emimebo Zovh
mimebo Lovbeong P >

Agbopivwv
‘EAeyyos Mpoofaong
oto Mfoo (MAC)
duoiko dovoiko
Ewimebo Emimebo

Méoo Metdboong

Ixnua 2.2.0: Ixéon poviéAdwv avadopdc OSI kat IEEE 8.
(Mnyn: ApBavitng, K., KoAuBdg, I., & Outoto ¢, 2. (2001). TexvoAoyia Aiktowv Emtikotvwviwv)

To vnoeninedo EAEéyxou Aoyikrg ZUvdeong neplypadetal and to npoturno IEEE 802.2. Ta npotu-
o IEEE 802.3,4 kal 5 meplypadouv toug StadopeTikolg TpOmoug mpoopacng oto HECO.

2.2.1'EAey)xog Noywkn Zuvéeonc (LLC - IEEE 802.2)

To npotumo IEEE 802.2 meptypadet Tig Asttoupyieg Tou umosmunédou LLC. Onwg éxoupe nén ava-
bEpel, to LLC elvar to avwtepo umnoeminedo tou enmédou ouvdeang Sedouévwy Kat ival Koo
v tig Stadopeg pebddoug mpdoBaocng oto UECo, OMWE AUTEG opilovtal amd ta mpotumna IEEE
802.3,4 kat 5. O kUpLog okomdg Tou LLC eival n mapoyr| unnpeciwyv oto eninedo diktvou. To emi-
niedo Siktvou unootnpiletal anod ta Inueia MpoéoPaocng yia E§unnpétnon (SAPs - Service Access
Points), mou mapéexel to umoemninedo LLC. To urnoeninedo LLC pe tn o€lpd ToU SEXETAL UTINPEDLEG
Q7O TO KOTWTEPO TOU UTIOEMIMESO eAEyXOU MPOGPACNC OTO HECO.

To unoeninedo LLC pmopel va opEXEL TLC TOPAKATW UTNPECLEC:
* Ynnpeoia xwpig emPBepaiwon ka xwpig cuvdeon (UnAcknowledged con-nectionless service)

ITnV MeplmTtwon autr évag otabuog epyaciog otéAvel mAaiola oto otabuod epyaociag Tou mpo-
opLopoU xwplic va meplpével enBePaiwon AqPng. Eniong Sev eykabiotatal mpokataBoAkd
oUvéeon petafd twv 600 oTabuwv Kat ouTe, GUOIKA, Teppatiletal n ouveon oto TENOG TNG
emikowvwviac. Eav yia Stadopouc Adyoug, onwcg e€altiog BopUBou 0To KOVAAL EMLKOLVWVIAG,
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xaBel kamolo mAaiolo, Sev yivetal mpoonmdbela emavaktnong Tou. H unnpeoia auty mpoodé-
PEL TN ULKPOTEPN KABUGTEPNGN OTNV EMKOWVWVIX TWV oTABUWY gpyaciag Kot eivat KATAAANAn
yla eTiKowvwvio og p€oa, mou mapouctdlouv XoUnAo Tooooto AaBwv Kal n emavaktnon Aav-
Baopévwy dedopévwy yivetal anod uPnAdtepa enineda.

e Yninpeoia pe emiBefaiwon APng xwpig cuvdeon (Acknowledged connectionless service)

I€ QUTH TNV UTNPEOLO OTWCE KAl TtPonyoupévwg, Sev eykadiotatal ouveon HeTaly Twv otab-
Hwv epyactiog mpwv v évapén avtalhaync Sedopévwy, ala yia kabe mhaiolo mou otéAvetal
emBepatwveral n Angn tou ano to otabud epyaciag tou mpoopLopou. H unnpeoio autol tou
eldoug kupiwg edpapudletal, oe cuVEEDELG TUTIOU onEelo Tpog onueio (point to point).

® Yninpeoia pe cuvdeon (Connection oriented service)

Elvaw n o mepimAokn unnpeaoia mou pnopel va mapéxel to unoeninedo LLC. Evag otabuog p-
yoolag mpv apxioeL Thv eMKoVwvia e ToV 0TaBUO epyaciog Tou TPOOPLoUOU, TTPEMEL IPWTA
VOl EYKOTOOTNOEL UE OUTOV £va vonTto KUKAwa. Emiong yivetal kat emiBePaiwon Aqdng tou
kaBe mAatoiou ou petaddbnke. TNV unnpecia auth yivetal emiong Kot EAeyXog pong Twv de-
Sopévwy. O éheyxog pong avadépetal oto emninedo diktvou. H Sladikaoia eykotaotacns evog
vontoU KukAwpotog mepthapBavel tpla otadla: tnv eykatdotacn oUvSeonc, Ty Uetadopd
S6eboUEVWV KOL TOV TEPHATIONO TNG oUVSEDNC. ZTNV EyKATAOTACN ouvdeang ol duo otabuol
TIOU TIPOKELTAL VO ETKOLVWVI 00UV, QVTOAAAGCOUV KATIOLEG OPXLKEG TLLEC VLol LETOBANTEG KalL
LETPNTEG TToU XpeLalovTal yla va tapakoAouBrjoouv tnv petdadoon twv mAalolwy. Itn ¢don
petadpopag Sedopévwy petadidovrtal ta mhaioto kat emBepatwvetol n Angn touc. Itn ddaon
TEPUATIOUOU TNG oUvEeang ameleuBepwvovtal ol PeTaBANTEC KAl UETPNTEG KAL YEVIKA OTL
péoa xpnotponolfnkav ya tn eniteuén g emkovwviog.

(Mnyn: ApBavitng, K., KoAuBdg, I., & Outotog, 5. (2001). TexvoAoyia Aiktowy Emikovwviwy)

2.2.2 NpwtokoAAo CSMA/CD (IEEE802.3)
Mpodtuno npdoPfaong oto péco IEEE 802.3

To mpotumo IEEE 802.3 meplypddel to mpwtokoAo ghéyxou mpocpacng oto GpuUOIKO HECO, yLa
TOTIKO OIKTUO UTTOAOYLOTWYV ToMoAoyLaG apTneLag.

To mpotumo IEEE 802.3 KOAUTITEL TA TTPWTOKOAAQ TOU GUCLKOU EMLMESOU KAL TOU UTIOETUIMESOU
MAC. Etol pe to mpotuno IEEE 802.3 kaBopilovtal ol UTtNPEGLEC IOV TTPOCHEPEL TO UTIOEMIMESO
MAC mpog to unoeninedo LLC mou eidape otnv mponyouuevn mapaypado. Eniong kabopiletal
0 tpomocg npocPacong tou unoemuédou MAC oto $uotko péao. O Tpomog npocPacng oto HECO,
TIou Xpnotuoroleital oto mpotumo IEEE 802.3, sival yvwotog wg uébodog "MoAAanArng Mpoorté-
Aaong pe Akpoaon Pépovrog kat Avixveuon Zuykpouoswv" (Carrier Sense Multiple Access with
Collision Detection - CSMA/CD). Téhog kaBopilovtal To orpoTo onUotodoaoiog Kot oL TPomoL gUv-
deong oto puoikod Péoo. Emeldr) ol TpomoL ouvdeang e To GUOoLKO PECO TOLKIAOUY avVaAOYWG e
v emthoyrn Tou PpuoLkol PECOU, UTIAPYOUV EVAAAAKTIKA TIPOTUTIO TTOU Bal TO MAPOUCLACOUE
TIOPOKATW. ST cUVEXELD Bl tepLyp &P ou e Ta YapaKTNPELOTIKA TG LeBOSou CSMA/CD.

M£Bobo¢ npdoBaong oto péco CSMA/CD

O ouvbuaopog g uebddouv CSMA/CD kat tng tomoloyiag aptnpiog cuyva avadépetal wg
Ethernet. To Ethernet avamtuxBnke amo tnv etatpeio Xerox otig apxEg tou 1970 kat umnpée n
Baon yia tnv avamntuén tou mpwrtotumou IEEE 802.3. Yiapxouv duo ekddoelg Tou Ethernet (n | kat

[29]



Keddhaio 2°

n ). H apywkn ékdoon tou Ethernet (n 1) 6ev ntav cupPartr pe to IEEE 802.3, al\a n ékdoon Il €i-
val Baoika n 8o pe to IEEE 802.3. Zruepa, o 6pog Ethernet ouyva avadEpetal og OAa ta diktua,
TIOU Xpnotpomnotouv tn uEBodo CSMA/CD Kat yevikd ouppopdwvovtal Ue to mpoturo Ethernet
¢ Stadopeg ekdoxeg Tou IEEE 802.3.

O aAyoplBpog mpooBaong oTo HECO £XEL WG EENC:

‘OMol ot otaBpol epyaaiag, mou cuvdEovtal oto (610 puaLKO PETO Kal elval evepyol, TpEmel va akoU-
oouV To HEoO (KaAwdlo). Edv To péoo petadoaong sival amacyoAnpévo, o oTabuog epyaciog mou
BéAeL va petadwoel Sedopéva, Ba mpémel va TIEPLUEVEL WG 0Tou eAeuBepwBel. Otav to péco eival
€\eVBepo, 0 oTaBudC epyaoiag Eekva apéowe tn pLetadoon twv mAatoiwy tou. Edv tnv idia xpo-
VLKA OTLyUI, TIou To Péoo eAeuBepwvetal, umdpéouv kat dAlot otabpol epyaaciog, mou Béhouv va
petadwoouv ato Péoo, Ba dnploupynBei to patvopevo thg olykpouong (collision). Ztnv nepintwon
auTn, oL otabuol, mou mpoonadnoav Tautoxpova va eknéudouy, Ba avtiingBouv to dawvouevo
Kot Ba petadwoouv oUvtouo onua, mou Ba avadépet Tny Umapén olykpouang KoL Ba oTtapaToouV
TNV EKTIOUITH TWV UTIOAOUTWY TALCLWY TOUG, GV BERata £xouv amopeivel kat AAAa Tipog petadoaon.
MeTa to onpa yvwotomnoinong tng ouykpouang, oL otabuol mou cuppeteiyav otn clykpouaoh Ba
TIEPLUEVOUV KATTOLO TUXALO XPOVIKO SLACTN O TIPLY ETLXELPHOOUV Eava TN petadoon.

Mo ToAU KpioLun MOPAUETPOG, N omola emnpedlel Kot thv anddoon g pebddou, gival o xpovog,
TIOU amaute(tal yla tnv avixveuon cuykpouong. Onwg éxoupe avadépel, 0Aol oL otabuol epyactag,
TIoU ouUVSE£ovTal 0TO GUOLKO HECO Ue Thv LEBoSo CSMA/CD, pETEL Vo TTapaTtnPoUV GUVEXELX TO
HEoO. Emopévwg, otav évag oTaBuog apylosl va petadidel mhaiola oto HEoo Kat cupBel oUykpou-
on, 0 otaBuag Ba tnv avtindBel, emeldn kat o (5log Ba avtiAndBel OtL Ta MAaioLa, TToU €XEL LETa-
Sdwoel oto PEoo, eival aAAolwpéva, Aoyw tou BopuBou, ou Ba tpokAnBel, amo thv TautdXpovn k-
TIOUTTH) MAQULGLWV (OTNV 0UGLA NAEKTPLKWY ONUATWY) ard Toug GAAoUC oTaBpoUG. MPETEL, EMOUEVWC,
n avixveuon t¢ ouykpouaong armd To oTaBUO Epyaoiag va YiVeL o XpOVo ULKPOTEPO arto T SLAPKELL
HETAS00NG TOU CUVOAOU TwV MAALGLwY. AUTH N Ttopatipnon SnULoUPYEL CUTOOTO TIEPLOPLOUOUC
0TO WEYLOTO KOG Tou kaAwdiou, kaBwg Kat oToug pubuoug petddoong Twy oTabuwv epyaciag.
Ag mapoupe v nepintwon otabpol epyaciag A, Tou apyilel va petadibel T xpoviki otiyun t,.
Ag uTtoBEcou e, eTtiong, 0TL 0 oTaBUOG A, TTou §eKLVA TN METAG00N OTN XPOVIKN oTLyun t, BplokeTal
oTn Lo akpn Tou kKaAwdiou Kat OTL 0 XpOVoG UETAS00NG TOU CHUATOG o TN Uia AKpn ot AAAN
glval T. 2TV avtiBetn dkpn tou kahwdlou umdpxel otabuog B, mou Eekva tn petddoon tn oTyun
t, + TX. Onwg eivat puoiko, o B Ba avtiAndBel tn olykpouon petd amo xpovo x ka Ba otapatioe
N petadoorn. O otabuog A, OUWCE, Ba XpeLaoTEL Xpovo 2T-), yla va avtiAngBel tn clykpouan, ylati
1000 XPOvo XpeLdlovtal Ta aAholwpéva MAEov Aaiota va Bdacouv o'autov. Emopévwg, Evag otad-
HOG Sev propel va eival olyoupog, 0t Bprike To Héco eAeUBEpO, opd HLOVO OTaV MEPATEL XPOVOG 2T
XWPLC va yivel ouykpouarn. Katd CUVETELD, TO UAKOG TWV TTAALOLwY, Ba TipEMeL va eival TETOLO, WOTE
VO ETILTPETEL TNV AVIXVEUCN TWV CUYKPOUGEWV TIPLV OO TO TEAOG TNE Petadoong. H ulomoinon tou
unxaviopot CSMA/CD kaBopilel, OTL TO HEYLOTO UAKOC MAQLGLOU Sev TPEMEL va. lval PeyoAUTEPO
arod 1518 oktadec (bytes), evw T0 EAAXLOTO KATW o 64 oktadec. Emiong, v To unkog tou Kahwsdi-
ou elvat ToAU peydAo, oL cuykpoUoelg TToTE Sev Ba aviyvelovtal éykatpa. AKOpa yiveTal avTAnmro,
otLta onuata Sev Ba rpénel va éxouv otadun 0 Volt, yiati cUykpouon §Uo onudtwy, TOU avTLoToL-
XOUV o€ undevikr atddun dev Ba aviyveuBet. MNa to Adyo autd, n LETAS00N TwV GNUATWV YiveTal Ue
Baon tnv eupéwg xpnoLpomnoloUpevn kwdikomoinon Manchester. Ztnv kwdikomnoinon Manchester,
10 KOAWSLO Pmopel va BplokeTal og pio amo TG TPELG KATAOTACELG: N LeTAdoon evog bit 0 yivetal pe
HeTaBaon amnd xapunAn os uPnAn otabun, n petadoon evog bit 1 yivetal pe petaBaon amoé udnAn
o€ XapnAn otabpn, evw TEAog Katdotaon xwpic onua (adpaveg) tooduvapel og 0 Volts. H unAn
otadun onparog eivat +0,85 Volts, evw n xapnAn -0,85 Volts.
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Manchester

Ixnua 2.2.1.a: Kwdkomoinon Manchester.
(Mnyn: ApBavitng, K., KoAuvBdg, I, & OUtotlog, 2. (2001). Texvodoyia Aiktuwv Emikovwviwy)

‘Eva B€pa, mou mpéEmel emiong va e€eTaoBel, elval yla mdoo xpovo Evag otabudg epyaociog, apou
avixveloeL Tn oUykpouon, Ba améxel and tn petadoon. Elval mpodaveg, otL o xpovog dev Ba
Tipémel va eival otaBepog Kat (61og yla 6Aoug toug otabuoug epyaaiag, ylati €tol Ba 0dnynbou-
pe og SLoGOYLKES Kol OUVEXEIC OUYKPOUOELS. Mt To AOYO OUTO XPNOLUOTIOLELTAL aAyOpLOUOG yia
TOV UTIOAOYLOWO TNG KaBUOoTEPNONG EMaVAUETAS00NG yia KABe oTabuo xwplotd, efacdaiilovidg
TOUG TUXQLO XPOVO ETTOVEKTTOUTTAG.

Inueiwon: Yto diktua Ethernet 10 Mbps yivetat xprion tng kwdikomoinong Manchester. Sta
Siktua Ethernet 100 Mbps (Fast Ethernet) umapyouv oAAG Stadopetikad Slabéoipa cuoth-
pata Kwdlkomoinong, To onmoila e€opTWVTAL OO TN GUYKEKPLUEVN TEXVLKI TIOU UAOTIOLELTAL.
Tétola mpotuna Kwdikomoinong eivat ta MLT-3 (MultiLevel Transition), NRZI (Non-Return
to Zero, Inverted), T4 Multiplexing, 4B/5B kau 8B/6T. Avtiotolya, oe Siktua Ethernet 1000
Mbps (Gigabit Ethernet) xpnotuomnoteital n kwdikomoinon 88/108B.

Y€ QUTO TO onueio Ba avapépoupe OTL TOAALOTEPA UTIPXAV OTO eMinedo npdoPacng oto PEoo
eniong ta npotuno IEEE 802.4-Aptnpla pe Kourovt (Token Bus) kal IEEE 802.5-AaktUALog pe Kou-
niovt (Token Ring), ta omoia Bswpouvtal mAfov mapwynuéva Kat avodEpoviol avaluTiKd otny
evotnta .1 tou Mapaptripatog.

2.3 Metadoon Baowkng kat Eupeiag {wvng

H 1o amAn popdr ofuatog eival To amAd NULTOVIKO OGN TO OToio £XEL LOVO HLa cUXVOTNTO.
'OAa ta GAAa OpWG, oUVBETA orpaTa, TIEPIAAUPBAVOUV LA ULKPH WE UEYAAN TIEPLOXH CUXVOTATWY
avaloya pe Tn popdn touc.

Q¢ Baowkn Zwvn (Baseband) avadépetal n meploxr ouxvotrtwy mou mepAapBAvEL Eva GO, oTNV
QPXLK TOU popdn, TpLy petadepBel ae GAAN EepLO)) CUXVOTATWV UE Karola Sladikaoia LeTaTpo-
¢ f Stapodpdwong. Na mopddetypo £Vol AKOUCTIKO arjua, otn Baotkr tou {wvn gival amnd 20Hz,
oxedov ouvexeg (D.C. - “0” Hz) péxpt 20kHz. To akouoTiko onpa opAlag, Lo TLG TNAETIKOWWVLOKES
QVAYKeG, eplopiletal uéxpl ta 3,4kHz mepinou, emedn n xpriowun mAnpodopia mou petadépet (ka-
TAVONON TOU TLAEEL KATIOLOG KAL aVOyVWPLON TtoLog ivall) Bpiloketal péxpl auth tn ouxvotnta. H Ba-
otk Tou {wvn eivat rtepimou 4kHz. MNa Tig avaykeg Twv S1odOpwv TNAETUKOVWVLIOKWY CUCTNUATWY,
autn n Baowkn {wvn petadEépetat og LPNAGTEPEG CUXVOTNTEG e Kamola Stadikacia Stapopdwang
woTe va ekmepdBel mpog tov mpooplopo. Ekel pe tn Stadikacia tng amodlapopdwaonc amokadi-
otarol otnv Baotkn tou {wvn WOTe va Urnopei va xpnotponolnBet. Etol AettoupyoUv Ta cuoTruoTa
KAaowkn ¢ tnAedwviag pe moAumheia ouxvotntag Kot oL paSLOPWVIKEG LETASOOELG.
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A A MiEhevong Jwvng
m‘nmn Band Pass
\—

] :BabBumrepard
W Low Pass

anua 2.3.a: Baowkn {wvn (Low Pass).

Ta Yndrakd onuata, cuvnBwg éxouv LeyaAlTepn TIEPLOXN CUXVOTATWY N OOl LEYAAWVEL OGO
avavetal n tayxvutnta petadoons. H Baoikn toug {wvn ekteivetal o peyahutepn meptoyr. Otav
petadidovtal xwpig kaptd aAAn enefepyaoia (m.x. Stapopdwaon), 6nMwg eival anod t nuloupyia
Toug, otn Baotkr toug {wvn TOTe Ape OTL N petadoon sival Baokng Wvng. Xto GuOLKO HECO
TafLdeVEL AMOKAELOTIKA HOVO €va onpa. O 6pog petadoon Baotkng Lwvng kabiepwBnke Ue To
Ethernet kaBwg katd tn petddoon dev XPNOLUOTIOINOE KOULA eTeEepyaaia Tapd LOVo KATAAANAN
kwdikomoinon, Manchester otnv apyr kot SLadOPETIKEG OTLS ETOUEVEG EKOOTELG.

O opoc¢ “Broadband” eival cuvwvupog pe tov 6po “wide band” o omoiog amodibetal w¢ gupeia
{wvn. ITIG TNAEMIKOWVWVIEG avadEpeTal otn duvatotnta TnG petadoong eupeiag {wvng vo HETa-
dEpeL Tautoxpova TOAA orpata 1 Kivnon SladopeTikng Lopdng Kal eEpLEXOUEVOU OTWG Bivteo,
dwvn kat dedopéva. Mo To XoPAKTNPLOUO EVOG OHLOTOG I Ko HeTddoong we “broadband” toxvouv
SladopetTika kpLtrpla avaloya pe ta oupdpalopeva. Itn GUCLKN, TNV OKOUGTLKA Kol TNV NAEKTPO-
VIKH, N onpaoia Tou 6pou eival amhwg eupsia Lwvn. XTi§ PndLakég LETASO0EL OUWG XPNOLLLOTIOL-
ltat ywa va mpoodlopioel Tnv tautdxpovn Uetddoon Se60UEVWY Ao TIEPLOCOTEPA OTEVOTEPA N
emkoAumtopeva kavahia. MNa roapadetypo oto ADSL, to eUpog Lwvng tneg adhopTotn TNAEDWVLKAC
YPOUUNG Xwpiletal o 256 1 512 kavaAla (ta ovopdlel “tovoug”) twv 4,3125kHz kat anod kabéva
art' auta Siépyovrat amod 2 we 15 bit tautoypova wote va emteuxBolv PeYAAEG TAXUTNTEG. TNV
ekova 2.3.B daivetal n xprion tou €Vpoug LWVNG TG YPOUUAG EVOG CUVEPOUNTH TO OMOLo UOLPA-
Tetau petay tnAedwviag ISDN kat petadoong ADSL2+. Ta mpwta 32 kavdAia (0-31, 138kHz) €xouv
adebel ehevBepa ya xprion tnAedwviag ISDN kat ta urtdowna (32-511, €éwg 2208kHz) yia xpron
petadoong dedopévwy. Napatnprnote otL Kabwg auavel n ocuxvotnta, mpog ta Se€ld, 6Ao Kat AL
yotepa Yndla prmopouv va petadepbolv ota avtiotoya KavaAla. H TaxUtnto mou HeTpnonke, otn
OUYKEKPLUEVN ypauun, ntav Max: Upstream rate = 948 Kbps, Downstream rate = 12356 Kbps.

Bit Loading / AvaBixd gngla avd Tévo

16 T

BpT

14 up Down
12 F Stream Stream

10

Bits per Tone

B
&
4 F
2
o
o 32 64 128 256 384 511

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

2.4 Aixtua ETHERNET (10/100/1000Mbps)

Baowd Mpotuna tou IEEE 802.3. Mpokelpévou vo KahudBouv ol Stadopot cuvbuacpol duoikwv
HEowV petadopdg kot pubpot dedopévwy, To mpotumo IEEE 802.3 éxel mpoPel otnv £kdoon Ka-
mowwv riapaAlaywv. Me tnv napodo tou xpdvou ohoéva Kal epLocOTEPEC TTaPAANAYEC TPOOTI-
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Bevtal ota Baoikd mpdtuma tou IEEE 802.3.

H kwdikomoinon Twv Bactkwv MPOoTUTIWV YIVETAL WG EENG:

XBase/BroadbandY
omou: X n tayutnta petadoong Twv dedopévwy oe Mbps
Base/Broadband o tUmnoc onpatodooiag, mou xpnotpuonoteital

Y avTLoTOLXEL OTO PEYLOTO UAKOG TOU TURHOTOC (segment)

Ztov mivaka 2.4.a avadEpovral ta aoikd npdtumna tou |IEEE 802.3 Kot TO XOPAKTNPLOTIKA TOUG.

ME
Tumnog Méoo Mé£Bobo¢ PuBuog s)( 1oto .
, . ) . HUNKOG TomoAoyia
AlktOoU Metadoong Znupatrodociag | Asdopévwv R
THARATOG
Ouoaoviko . ,
10Base5 50 Ohm thick Baowkng (wvng 10 Mbps 500 m Apthplag
Ouoatoviko
10Base2 50 Ohm thin Baolkng Lwvng 10 Mbps 185 m Aptnplog
(RG-58)
ABwpakLoTo
1Base5 | cuveotpappévo | Baotkng {wvng 1 Mbps 250 m Aotépa
(UTP)
ABwpakLoto
10BaseT OUVECTPAUUEVO | Baoikng lwvng 10 Mbps 100 m Acotépa
(UTP)
10Broad36 O*;‘;“gf}‘r’:(o EUpULTIWVIKN 10 Mbps 3600m | Aptnplac

Mivakog 2.4.a: Baotka mpotuma tou IEEE 802.3 kal ta XapoKTNPLOTIKA TOUC.
(Mnyn: ApBavitng, K., KoAuBdg, I., & Outotog, 5. (2001). TexvoAoyia AiktUwv Emikolvwviwy)

To Ethernet Il elval mapopolo pe to 10basebs.

Mépa amd tig Baoikeg ekdooelg Tou IEEE 802.3 mou avadépovtal 6Tov opandvw mivaka, EXouV
TIOLPOUGCLAOTEL Kot GAAEG EKOOOELS, OTIWCE OL EKOOELC yLaL OTTTLKN v WG GUOIKO PECO PeETASOONG
(Fiber Ethernet). H kw&tkomoinon mou xpnotpomnoleital eivat: 10Base-F.

10Base -F: Fiber Ethernet. To 10Base-F Baoiletal otnv npodlaypadn FOIRL (Fiber Optic Inter-
Repeater Link), mou dnuioupyndbnke yia tn Staclvéeon €MOVOANTITWY HE OTTIKES (veg. H mio
OUXVA XPNOLUOTIOLOUMEVN OTTTIKA va ival n Suthf moAUtponn 62.5/125 um yia tn petoadopd
unepuBpnc aktvoBoliag pwtog amod LEDs. H mio yvwotr €kdoaon eival n 10Base-FL kal xypnotuo-
noteitat otn Stacvvdeon kuplwg emavalnmtwy (repeaters) oe andotacn HEXPL kal 2Km.

H xprion omtikn ivag xpnotpormnoteitatl otav O£Aoupe vo. cUVEE0OUE onUELD, TTOU OITEXOUV OPKETA
UETAEL TOUG (UEXPL 2Km), Kal OTtav UTapXel auénuévog NAEKTpopayvnTIkog BopuBog (m.y. Bloun-
Xawvigg). To HELOVEKTNUA, OUWC, TNG OTTLKAG vag ival To auénuévo KOoTog Kat n SuckoAia, ou
TIOPOUGCLALEL OTNV EYKATAOTAON KAL TO XELPLOKO TNG (TL.X. SV UMOPOUE VOl TNV TOAKICOULE yLaL TO
OXNUATIOMO ywviag).
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Ethernet unAwv tayxutATwv. ItV MPonyoUeVn apdypado MAPOUCLACAE TO BOOIKAE TPOTU-
nto Tou IEEE 802.3. Onwg €xoupe, NoNn, avadEpel véeg ekboaelg Tou IEEE 802.3 avamtuooovtal Kol
ylvovtat mpotuma pe tnv mapodo Tou Xpovou. XTn cuvéxela, Ba mapouatdooupe dU0 VEQ POTU-
nta: To IEEE 802.3u (Fast Ethernet) kat to IEEE 802.3z (Gigabit Ethernet)

Fast Ethernet. To Fast Ethernet mopgyet elpoc {wvng 100Mbps. EkTdg oo To SkamAacLlaopo e
TaxUTNTac, Tou mapExeL To Fast Ethernet, §60nke WSLaitepn mpoooxn oto va pnv StatapayBel katd
T0 Suvatov n umdpyouoa Kahwdtakr umodopur. Etol avdhoyo e TO XPNOLUOTOLOUUEVO PUOLKO
HETO, SnuoupynBnkav Stadopa emipépouc mpotumna: To 100Base-TX, 100Base-FX kat 100Base-T4.

¢ 100Base-TX: Q¢ dpuoiko péoo pmopet va xpnotponotndei kaAwdio UTP (aBwpdkloto) katn-
voplag 5, | kaAwdio STP (Bwpakiopévo). H amdotacn Tou TURHATOS uropel va dBdaoet puéxpl
Ta 100 pétpa. Mo tn petadoon twv dedopévwy xpnotponotolvtal ta Vo and Ta TEcoepa
{elyn Tou kaAwbiou, £va lelyog yla kaBe katevBuvan. Emiong, yla Adyoug XpoviopoU Ku-
kAodpopouv mavta cupPoAa kal ota duo Lelyn, €lte AUTA elval MPayUATIKA deSopéva elte
e1d1ka cUpPoAa otnv mepintwon, mou dev umapxel Spaotnplotnta oto Siktuo. Ta Levyn,
mou Sev xpnotomnolouvtal, cuvnBwg Teppatilovral.

100Base-T4: To puoikd péoo pmopel va sival kadwdilo UTP katnyopiag 3 kal mavw. ZTo
TPOTUTIO QUTO YIVETOL XPrion KOl TWV TECOAPWY (EUYWV TOU KaAwdiou Kol autd amoteAel
UELOVEKTNIO OTNV TIEPLMTTWON, TTIOU UTIAPXOUV TTOAALOTEPEG EYKATAOTACELG KAL XPNOLULOTIOL-
oLV povo ta dUo Levyn. 2ta {elyn UTTAPXEL OAUO LOVO, OTav XOUUE petadopd SeSOUEVWVY.
H péylotn andotacn evog Tuipatog eivat ta 100 pétpa. Ta tpia evyn xpnolpomnotolvral
yla petadoon dedopévwy, v To TETOPTO yla avayvwplon (Aqdn) twv cuykpoloswv. To
100- BaseT4, avtiBeta pe to 100BaseTX, 6ev xpnoLUOTOLEL §EXWPLOTA KAVAALOL YLOL EKTIOWTIN
Kat AN Kot yia Tov Adyo auto dev eival duvarr n apdidpopn petadoon Sedopévwy.

100Base-FX: MmopoUpe va xpnotpornotjcoupe Suthr moAutponn (62.5/125um) f povotpo-
TUN OMTLKN (vat. TO HAKOC TUAKATOC YL TNV MEPLMTWaon Xpriong moAUTponng vag ivat 412 pé-
Tpa o€ emikowvwvia half-dublex kat 2 xtA\topetpa o emikowvwvia full-dublex. Ma povotponn
va n anodotaon TUARATog uopel va ¢pBdacel ta 25 XINOUETPA.

Gigabit Ethernet. To gigabit Ethernet IEEE 802.3z eivat to vewtepo npotumo tou IEEE 802.3. Mpo-
odEpel emikowvwvia oto Siktuo pe ebpog {wvng ta 1000 Mbps. Yrdpyetl cupBototnta otnv KaAw-
Slwon kat kuplwg yia xpron kaAwdiwv BeAttwpévwy katnyopiag 5 (cat 5 enhance). To 1000BaseT
elvatL mpotumo yla kaAwdia tumou cat 5e. To gigabit Ethernet €xel mpotuma otnv nepintwon xpn-
ONG OTTIKWYV WVwv. EToL yla moAUTponn omtikn iva 62.5 um oto npotuno 1000BaseSX To péyloto
unKkog propei va pBdaoet ta 275 pétpa, evw yia tva 50 um ta 550 pétpa. Ito mpotumo 1000BaselX
yta toAUtponn iva 62.5 1) 50 microns to péyLloto prikog ¢Bavet ta 550 HETPA KAl e LOVOTPOTIN
va twv 9 um pmopei va pBdoet ta Skm (mivakag 2.4.6).
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METIZTO MHKOzZ
ONOMA MEZO METAAOzHZ TMHMATOS XAPAKTHPIZTIKA
1000Base-SX OMNTIKH INA 550 m MoAutporn (50 um)
1000Base-LX ONTIKH INA 5000 m Movotpornn (9 um)
XAAKINO KAAQAIO -
1000Base-CX 2 ZEYTH STP 25m STP
(Owpoakiopévo
OUVECTPAUUEVO)
XAAKINO KAAQAIO -
1000Base-T 4 ZEYFI’-| uTP 100 m Cat. 5 UTP
(ABwpakioto
OUVECTPAUUEVO )

Mivakog 2.4.B. Baowa rpdturo tou |IEEE 802.3z Kol ToL X0PAKTNPLOTLKA TOUG.
(Mpocoapuoyn and nnyn: http://web.cs.wpi.edu/~rek/Undergrad Nets/B06/Fast Ethernet.pdf)

Ermwonpavon: Oa Aéyape otL To gigabit Ethernet dnuloupyel vésg SuvatotnTeG 0TO XWPO TWV
TOTUKWY SLKTUWV LE TNV TPAYHOTIKA TEPAOTLA TAXUTNTA, TIOU UMOPEL va IPoopEPEL. ELOIKA e
TNV Tunonoinon tou 1000BaseT yivetal oAU EAKUOTLKO, ylaTL UMOpEL va eKUETAAAEUBEL TNV
unapyovoa KaAwdlakn umodour mou otnv MAsloPndla Tng elvat Tumou cat 5.

'HON OAoL oL KATAOKEVAOTEG SIKTUOKOU £EOTIALOMOU €XoUV va eTSEI€ouv OPKETA UEYAAN YKAUOL
ano gigabit switches kal o€ TTOAD aQVTOYWVIOTIKOTEPES TIUEG amd AAAEG TEXVOAOYIEG LI UKPOTEPO
npoodepdOpeVo eUpog Lwvng,.

O veotepeg ekdO0oELG TwV Gigabit Ethernet Siktuwv petadpépouv ta dedopéva oe 10 gigabits ava
deutepoAento, 40 gigabits ava deutepoAemto kat 100 gigabits ava deutepodemnto. Ta Siktua autd
elvat yvwotd wg diktua twv 10Gb, twv 40Gb kot twv 100Gb Ethernet, evw und avamtuén Bpioko-
vtat ta iktua twv 400Gb.

2.4.1 Ta puowkd pEoa — KwSLKOTOInoN

To 6iktuo Ethernet potumnomnotriBnke amo tnv opddo epyaciag 802.3 tou lvotitovtou HAektpo-
Aoywv kat Hhektpovikwv Mnxavikwy wg IEEE802.3, to 1983, petd tn Snuocicuon tou mpotunou
Ethernet Il a6 tn oUpumpagn Twv etalpelwyv DEC, Intel kat Xerox (DIX - 1982). Emtvyxove ovoua-
OTIKA Taxutnta nuLapdidpoung (half duplex) petadopag Sedopévwyv 10Mbps. Apxikad pogpAe-
Tie xprion Stapopaldpevou péoou (shared medium) Kot w¢ TETOLO XPNOLLOTIOLOUCE OHOOEOVIKO
KoAwSLo Slapétpou mepimou 10mm pe SutAn BwpAkion, HOVOKAWVYO KEVTPLKO aywyo Kol Xopa-
KTNPLoTkn ouvBetn avtiotaon (eumédnon) 509Q. Eixe xopaktnplotikd Kitpvo xpwia Kat Epotals,
UNXQVLKA Kot NAEKTPLKA e To KaAwSLo Tumou RG-8. KatdaAAnAo kaAwdio yla Tétola xprion sivat
10 9880 tNn¢ Belden.

Ipryopa ouwe (1986), e€attiac tng Suokauiog Tou kaAwdiou Kal Tng oXeTikAG SuokoAiag otov
XELPLOHO KAL TOV TEPUATIOUO TOU O oUVEETNPEG (connectors) Ttumou N, avtikataotadnke os xpn-
on and 1o Aentotepo (5mm), 1o eUKAUNTO (TMOAUKAWVOCG KEVTPLKOG OywYOG) Kat Tio eUKOAA St
axelpiolpo eniong opoagovikd KaAwdio RG-58. Kal to kaAwSL0 auTO EXEL XOPAKTNPLOTIKA EUME-
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Vampire La_g_s_

kahwdio
thick ethernet

SN 1

Egwrepikég
TopmodiKTng

DA-15M

Mpog AUI

Kahwdio -
Ewkova 2.4.1.a: Kahwdio Thick Ethernet Topmodékm o e
. , (Drop cable) SSTP (S/FTP) 4wv Jeuywv
Kat ouvéetnpag tumou N. ekt o

Ewkova2.4.1.B: E€. mopumodEktng
Thick Ethernet.

dnon 50Q aAAa xpnotponolel cuvdetrpeg (connectors) tomou BNC. Me Tn xprion tou Aemtotepou
kaAwdiou, to Siktuo améktnoe to mpoowvupLlo thin Ethernet kal kat' avoloyia to Siktuo pe
xprion tou koAwdiou Twv 10mm yapaktnpiotnke thick Ethernet. To thin Ethernet emikpdtnoe oe
niepBaiiovra ypadeiwv ota TEAn TG dekaetiog tou 1980 Kat oTig apxEG TN dekaeTiag Tou 1990.

‘Eva tpfipa  ~ 200m (185m) max

T 0,5m min T

10 Base 2 (thin ethernet)

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

Kat otig Suo meputtwoelg, thick kat thin Ethernet, ta kaAwdia cuvBETouV Lo EMLUAKN apTnpia
n omoia teppatileTal oTo SUO AKPA O TEPUATIKEG OVTLOTAOELG TWV 50Q evw TO €va LOVO AKPO
vewwvetal. Evéiapeoa, yla t ouvdeon twv otabuwv napepfariovtal yia to thin Ethernet ouv-
Setnpeg T (T connectors) ameuBelag mavw otnv k&pta diktUou evw oto thick Ethernet xpnotpo-
ToLoUVTaL EEWTEPLKOL MOUITOSEKTEG TIAVW OTO KAAWSLO OL OToloL CUVSEOVTAL OTN KAPTO SKTUOU
Héow 1dkoU kadwdiou 4wv Levywv pe ouvdetrpeg DA-15.

Alyo apyotepa (1987), mpoSiaypddnke Kat n xprion onTkAg ivag, apyka yia tn dltacuvdeon amo-
Hakpuopévwy emavainmtwy (FOIRL - Fiber Optic Inter Reteater Linking) oe anootacelg 1km. Te-
ALKQ, LETA TV ELOAYWYT OE XProN TWV CUVESTPANUEVWY KOAwSLwv (10BaseT), tunonoltnke to
1993, oto mpotuno 10BaseFL pe péylotn amootacn 2km Kal otn CUVEXELX UTTOOTHPLEE TIANPWCE
audidpoun (full duplex) emikowwvia.
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Ewova 2.4.1.6: 20vbeon Thin
Ethernet og kapta Siktvou.

Ewova 2.4.1.€ Teppatikn avtiotoon tu-
riou N, torou BNC ka T tomou BNC.

Jtov mivaka 2.4.1.0 daivovTtal CUYKEVTPWTLKA TA XAPAKTNPLOTIKA TwV SiktUwv Ethernet, 10Base5,

10Base2 kot 10BaseFL.

Thick Ethernet
[1983] (10Base5)

Thin Ethernet
[1986] (10Base2)

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

Baoikng {wvng / Baowkng Lwvng / .
MetaSoon / 10 Mbps, Half 10 Mbps, Half Baoucg Lovng /
. 10 Mbps, Half Duplex
Taxutnta Duplex Duplex (koL ctpydTEPQL FDX)
IEEES02.3 IEEE802.3 (CSMA/ IEEE80§v3 (CEMA/CD)
MpocoBacn oto péco (CSMA/CD) CD) )
TomoAoyia/Méyioto A oL 500 A (o 185 el ,
. , tpela, 500m pla, m elo mpog onpeio
UAKOC T HOTOC pTNP pTNP nuUeio mpog onp
Méy. aplBuog
TUNUATWY (pHE H/Y) >(3) >3) 1
Méy. aplOpuog kopBwv
V- 2pOUOS KOUP 100 30 2
ava TuApa
JUVOALKO PEY. UKo
HEY. HNKOS 2,5km 925m 2km (FOIRL: 1km)
KaAwdiwong
850nm - AtmAn
)mou RG-8 ; o
EiSoc kahwSiou (Zo) ronou RG-58 (50Q) moAYTpOTN OTTIKN Vot
(50Q) 62,5/125 um
Eldo¢ ouvdetnpwy tumou N Ttumou BNC Tumou ST
, , E 5 E 3
MoprtoSéTne EEWTEpLKC VOWUATWUEVOG VOWUOTWUEVOG

(n e€wteptkog)

(n e€wteptkog)

KaAwdLo mopumodEKTn

SSTP (S/FTP) 4x2,
50m max

-~

-~

Enektaoipdtnta

5 tunpata (segments), 4 eEMAVOANTITEG

(repeaters), 3 TuApaTA pE KOUPBOUG
(populated)

Mivakog 2.4.1.a: Xapoaktnplotika Siktuwv Ethernet 10Mbps pe xprion opoafovikwy KaAwdiwv
KOLL OTTTLKWV VWV,
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Mapott n xprion tou kKaAwdiou RG-58 (thin Ethernet) emétpee tn PptnVOTEPN KAl EUKOAOTEPN
gyKkataotaon Tomkwy Siktuwv Ethernet, pe tnv uloBetnon twv Katd MoAL GTNVOTEPWV KAAWSI-
WV CUVECTPOUUEVWY {euywv (10BaseT), n xprion opoofovikwv KoAwdiwv sykataleidpdnke opt-
oTIKA. Ta opoatovikd kahwdia Sev eykatadeidBnkav Aoyw emibocewv. Elvat e§apeTIKA WG TPOg
T NAEKTPLKA TOUC XAPAKTNPLOTIKA, Elval Bwpakiopéva kal €xouv Wolaitepa xaunAn e€acbévnon.
Ouwg elvat onpavtika akplBotepa kal anattoly Wlaitepeg SeELOTNTEC OTOV XELPLOUO KL TOV TEP-
HATLOMO Toug o oUVSETNPeC (connectors). H xprion toug emaviABe 01O XWPOo TWV ACUPHATWY
SIKTUWV yla tn Staclvdeon Tou acUppatou e€OMALOUOU LE TLG KEPALEG KAl yia TN SOUAELA auTH,
OTLG TIEPLOXEC CUXVOTHTWVY TwV 2,4 Kal 5,8GHz, amoteAouv povadiki Avaon.

Ta KaAWSL0L CUVECTPOUUEVWY {EVYWV XPNOLULOTIOLOUVTOV 0T BLOUNXAVIO TWV TNAETIKOWVWVLWV YLot
TIOA\G XpOVLa KaL UTTHPXE Eupela Texvoyvwolia yupw amd autd kot ta eéaptriuatd toug. Etal mpog
10 T€A0g NG Sekaetiag Tou 1980 mpotabnke n xprion Toug yla Thv ulomoinon Siktuwv Ethernet
kot akohouBnoe n tumormnoinon amd to IEEE to 1990 w¢ IEEE802.3i yvwotdtepo wg 10BaseT. To
Siktuo Ethernet 10BaseT ypnotpomnolel kevtpiko Atavopéa (HUB) o omoiog elval ouoLaoTIKA EvVag
enavaAnnng moAAwv Bupwv e BUpeg tUTou RJ-45 oTig omolieg cuvdovtal oL kouPol ag pia duat-
K} tomoloyia aotépa (évag koppog o kaBe BUpa) pe peylotn andotacn KopPBou - Hub ta 100m.
To kKoAwSLo ToU XPNOLUOTOLE(TAL EVOL TECOAPWY AOWPAKLOTWY CUVECTPAUUEVWY {euywv (UTP -
Unshielded Twisted Pair) katnyopiag 3 (Cat3) amno ta omnoia xpnotuonolouvral povo ta vo Levyn.

: 100m max i
I 1

ETHERNET Modular jack/plug
] |

HUB r SWITCH 8p8c "RJ-45"

Ynvowcﬁg (koppor) egodiaopévor pe kapra diktiou ETHERNET

Ewkova 2.4.1.0t: Aiktuo Ethernet pe xprion KaAwSlwv cUVECSTPAUUEVWY TEUYWV.

To iktuo Ethernet ouveyilel tnv €€€ALEN Tou KaL amd to 1995 unootnpilel Taxutnta Hetadoong
100 Mbps (100Base-TX) evw amnd to 1998 édtace ta 1000 Mbps ) 1 Gbps (1000Base-T) apytkd pe
Xpron omtikng vag (IEEE802.3z) aA\d otn ouveéxela pe xprion kaAwdiou UTP (IEEE802.3ab). Amo
10 1997 unootnpilel TARPwWC apdidpopn enkowwvia. To GNUAVTLKO YLOL TRV EMUKPATNON KoL €€A-
nAwoan tou Ethernet gival n mpoc¢ ta miow cuppatotnTa He TIC maAaLotepes ekSOOELC TOU N omola
SleukoAUvetal amo t xpnon blwv duoikwy péowv (abwpdkiota cuveotpappéva levyn, KoTn-
yopiag CAT 5/5e kat kahUtepnc). Etol kukhodopoUv kdpteg Siktvou Ethernet 10/100/1000Mbps
TIOU UTtOoTNPI{OUV OTMOLASATIOTE OO TIG TPELG TAXVUTNTEC. H autdpatn Slampaypdtevon sivat
anaitnon tou mpotumou yia ta 1000Mbps. H péylotn andotoon mou KaAUTTTOUV oL KAPTEC SIKTU-
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ou Ethernet 10/100/1000Mbps pe xprion cuveotpaupévwy {euywv UTP Cat 5e kat kaAUtepnc,
elvat 100m. MapdAAnAa uTtdpxouv KAPTEC oL omoleg unoatnpilovtol amd SUMAEG TTOAUTPOMES
LLOVOTPOTIEG OTTTIKEC (VEC KOl KAAUTITOUV QMOOTAOELS a6 220m péxpl mepimou 70km (1000Base-
SX éwg 1000Base-ZX). MoA\EG amod autég Sev cuppopdwvovtal pe Tunonolioelg tou |IEEE aAha
amoteAoUV TexvoloyLkn Kavotopia mou utoBeteital anod §1ddopous KATATKEUAOTE.

Ta kaAwWdLa cuveoTpappEVWVY (EUYWV Kataokeudlovtal oe Stadopeg mapalAayEg Kat Katnyopi-
€G WOTE va avtanokpivovtal oe SLapopeTIKEG amaltoel; ebapuoywv KoL xprong. Ta mo cuvn O
OMEVA £XOUV LOVOKAWVOUG aywyoug Statopung 22 AWG (O 0,644mm) €wg 24 AWG (D 0,511mm)
pe BepomMAAOTIKA LOVWON, O TEooepa aveéApTNTA CUVESTPAEVA Leuyn. OAa pall mepikAeio-
vtol anod e€wTtepkd MAAOTIKO epiBAnpaL.

Ewodva 2.4.1.0: ABwpdkLoto KOIAWGLO GUVECSTPAUUEVWY (EVYWV.

Ano mheupdg Bwpakiong propel va eival 1 0xL Bwpaklopévo cuVoALkd to KaAwdLlo f kat kabe
{eUyoc ywplotd. H Bwpdkion sival ¢UAAo alouptviou To omoio meplBaAAeL To {elyog 1 To Ka-
AwSLo GUVOALKA Kal XAAKWVO TIAEYUO (UrAevtal) Pe apatn £we e€ALPETIKA TUKVA TIAEEN TO omolo
TiepBAAAEL GUVOALKA TO KaAWwSLO0. ZToV apakdtw Tivaka daivovtal diadopol TUnoL KaAwbdiwv
OUVECTPOUEVWY (EVYWV KOL O XAPOKTNPLOUOG LLE TOV Omolo elvatl yvwaoTtol kat ival SnAWTIKOC
TOU TPOMOU KATAOKEUNG WE TIPOG TNV Bwpakion.

AKpwVOpHLO ‘Ovopa Katd to poTumno Owpaxion Owpakion
Blopnyaviog ISO/IEC11801 KaAwdiou {evyoug
UTP U/UTP Kopia Kapia
STP, ScTP, PiMF U/FTP Kapio HETOAAKO GUAAO
FTP, STP, ScTP F/UTP METAAAWKO pUAANO Kopio
STP, ScTP S/UTP METAAALKO TIAEY QL Kapia
ETOAALKO TTIAEY O, ,
SFTP, S-FTP, STP SF/UTP “uemmm ¢0\;\L7l\o Katar
FFTP F/FTP METAAALKO PUANO | PETAAAKO UANO
SSTP, SFTP, STP PiMF S/FTP METAAALKO TAéypa | petaAAkd GpUANO

Nivakag 2.4.1.8: Kodwbia cuveotpappévwy Leuywy (wg mpog tn Bwpdkion).

H BwpaKLon eMITPEMEL O £Vl OWOTA EYKATECTNHUEVO KAAWSLO va £XEL KAAUTEPN cupnepLpopd
W¢ TPOG TOV NAEKTPOUAYVNTIKO BOpuPo Kat T mapeUPoAEG. Emnpedletal Ayotepo amnd efw-
TeplkoUC BopUPoug MOV UMOPEL VO TOPAYOUVTAL QIO EEWTEPLIKEG GUOKEUEC, NAEKTPOKLVNTHPEC,
Slatatels pwtiopou k.AM. Emiong Ta ofpata mou petadEpel emOpoUV aoBEVESTEPA OE CUTKEVEC
TOU Aueocou e¢wteplkol meplBaAlovtog Sdtéheuonc Twy KoAwSiwy. Tétola Bépata kKaAUTTovTaL
amno Ti¢ 0dnyleg mepl nAektpopayvntikng cuppatotntog (ElectroMagnetic Compatibility - EMC).
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@0AAO adoupiviou
ouvolikd (6Aa ta Zedyn)

SIFTP

NAéypa (pnAevtal)

DQOAAO aloupviov
ava Jelyoc

Miat GNUAVTIKN TAPAUETPOC yia ta kaAwdia petadopds Sedopévwy eival to avaloyko eUpog
{wvng toug (bandwidth) To omoio otav elvat peydlo emttpénel og éva KaAWSL0 va EMITUXEL avTi-
otolya uPnAo pubuo petadopag Sedopévwy (taxutnta). To evpog Lwvng Hetpdtal o Hz kal Ta
TOAAQIMAAOLA TOU eVw 0 pubudg petadopdc dedouévwy oe Bps (bits per second) kat ta moAAa-
mAdoLd tou. Ta mpdtuma Sev mpodlaypadouv cadwe to eUpog Lwvng oA TG EMSOOELS KAl T
XOPOKTNPLOTIKA TOU KAAWSIOU LEXPL KATIOLO CUYKEKPLUEVN GUXVOTNTA yLa KABe TUmo. Q¢ Itpog T
ouyvotnTa PéXPL TNV omola mpodlaypadovtal Ta XOPAKTNPLOTIKA TOUC, To KAAWSLA CUVECTPOU-
HEVwVY EUYWV KaTatdooovtal o KAAOELG 1} KOTNyopieg.

KAdon : .
Katnyopia Zuxvotnta
HEEE AL (Category) (6pro
50173-1 EIA/TIA- e Tayutnta Zuvéetnpag | MNapatnpnoslg
e 568-C.2 dwv)
1801 )
A 100 kHz Min xprion ya
bebopéva
B 1 MHz -
To avayvwpllet
10Mbps, V Pt
C Cat3 16 MHz 8p8c, RJ45 TO MPOTUTIO -
10BaseT
C.2
TIA/EIA-568-A
Cat5 100 MHz OVTLKATAOTOON
ano Cat 5e
100Mbps,
1Gbps,
D Cat 5e 100 MHz 100BaseTX, 8p8c, RJ45
1000BaseT
1Gbps,
E Cat6 250 MHz 1000BaseT 8p8c, RJ45
Méyxpt Cat 6A
EA Cat 6A 500 MHz 10Gbps, 8p8c, RI45 Bwpdkion
10GBaseT TUPOQILPETLKNA
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 cuveoTpappévwy Leuywy.
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Ta KaAwSLA CUVECTPAUUEVWY {EVYWV EXOUV HLO TUTTLKN TUUN XOPOKTNPLOTIKAG EUnédnong 100Q
ava {evyog. H T autr umopet va ¢tavel ta 1500 og oplopévouc Tumou kKaAwdiwv Kot sivat
QmOSEKTA LOVO o To PATUTIA TNG OELPACS EIA/TIA.

Ta npotuma propet va ivat Stebvn (omwg 1SO), eupwmnaikd (oepég EN) i koL kpaTikng epPBERELag
(m.x. ANSI, DIN) ta omoia pmopei va mpoteivovtal and emayyeALatikeg (r.y. EIA/TIA) A emotnpo-
VIKEG eVWOELC (Omwe to IEEE).

Ta ONUOVTLKOTEPO XOPAKTNPLOTIKA HEeYEDN yia eva koAwdtlo slval n e§acBévnon (attenuation n
insertion loss) rou elodyel otn Stadpour tou orpotog, n rapadiadwvia (cross talk) oto dkpo
mou yivetal n ekmopnr (NEXT - Near End X-talk), n mopadiadwvia oTo anopoKpuoUEVO AKPO
(FEXT - Far End X-talk) kat o Adyog e§acBévnong mpog napadiadpwvia (ACR - Attenuation to
Cross-talk Ratio). H e€acBévnon avadEépetal ava povada pnkoug tou kadwsdiou kat cuviBwg ava
100m. H mapadiadwvia ivol To TOCOOTO TOU EKTTEUTIOMEVOU GNLATOG Ao £va {gUyog To omoio
TaPEUPBAANETAL OTO YELTOVIKO TOU {eUYOG WG avemBUUNTO onpa. YIApXouv katl AAAQ XopaKTn-
PLOTIKA PeyEBN Ta omola ipodiaypddovtal avaAuTIKA OTO TIPOTUTTOL KAl artoTteAoUV aVTIKELLEVO
HETPNONC YLO TV TILOTOMOINCN TwV KAAWSLWOEWV WE TPOG To avtiotolyo mpotumo. Mictonoinon
ONUAiVeL OTL Ta PEYEDN LETPABNKOV LIE TOV CUVIOTWEVO TPOTIO KAl oL TLEC BpéBnkav péoa ota
OpLa Tou rpoacdlopilel To mpoOTUTO.

E=AZOENHZH MNAPAAIADQNIA (NEXT)
Zuxvotnta Cat 5e Cat6 Cat 6A Cat 5e Cat6 Cat 6A

(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1,00 2,1 1,9 1,9 60,0 65,0 65,0
4,00 39 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 - 31,1 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: Ebooeilg kahwdiwv (TP) cuudwva e to ANSI/TIA-568-C.2

Jtnv Ewova 2.4.1.6 daivetal mapaotatikd n évvola tng e€aobévnong. To onua ekwva amnd to
AKPO EKTIOUTNG e Sedopévo MAATOC Kal GTavel oTo Ao akpo, ANPng, e€acBevnuévo, Le UIKPO-
Tepo mAdroc. Edv to onpa sivat cuxvotntog 25 Mhz kat Siépyetat ano kaAwdio UTP Cat 5e, Ba
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¢draoceL oto aMo akpo 10dB acBevéotepo (to 1/10 ) 10% Tou apxikou onpatog). Edv Siépxetal
amnd kaAwdlo UTP Cat 6, Ba dptdoet oto aAo dkpo 8,9dB acBevéotepo (nepimou to 1/8 4 12,5%
TOU apXLKOU ONUATOG).

ZuveoTpapivo Levyos kahwbiwv

J\
Exmept L o AN I I AN AIAS T IS Arjpn

Ewova 2.4.1.0: E€acBévnon (Attenuation, Insertion Loss).

ITIG MAPAKATW EIKOVEG, Elkdva 2.4.1.1 kat Ewkova 2.4.1.k, daivetal n évvola tng napadladwviag
0TO KOVTLVO KQlL OTO QITOUAKPUGHEVO GKPO.

ZouveoTpapivo {evyos kKadwbiwv

BRI VOO 000000000 A

Asipn IS ST ST AT T IS

Ewova 2.4.1.1: Napadiadwvia NEXT (Near End CrossTalk)

ZuveoTpapévo {evyos kalwdiwv

ExTopmi I SIS ST SIS

O] v

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

Ta koAwdla cuveoTpappévwy (EUYWV EXOUV CUYKEKPLUEVA XpwUaTa avd (elyog Kol Teppatilo-
vtoL o€ ouvdetnpeg tumou “RJ-45” (modular jack/plug 8p8c) oktw B£cewv kat oktw emadwv. Ta
Xpwuata Twv {euywv eival MmA€ ({edyocg 1), NoptokaAi ({evyog 2), Npdoivo ({evyog 3), kat Kadé
(Tevyog 4). MNa kaBe xpwpa, To {evyapLTou elval dompo pe Awpida ) SaktuAioug iSlou XpwHaTOoG.
Ytoug {uyoug aplBuouc akpodekTwy tomobetouvTatl Ta KAAWSLA PE XPWHATA KAL OTOUG HoVoUG
Ta aomnpa. O Mivakag 2.4.1.6 Slvel Tnv avtioToio akpoSEKTWY, ONUATWY KoL XpWUATWY {EVYWV
KoAWSIWV WOTE va UMOPECEL KATIOLOG, LE TN XPAOoN KATAAANAWY £pyaAeiwv Kal UAKWY, Vo Kata-
okevdoel éva kaAwdio Siktuou Ethernet.
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Yridpyouv uo €idn kahwbdiwv Ethernet avahoya pe tn xprion,

e yla oUvoeon SLadopeTIKWY CUCKEVWY HETOEL TOUC OmwG Kaptag Siktvou H/Y oe HUB/
Switch. H avtiotolyia akpodektwyv givat “éva mpog éva” petafd twv duo dakpwv (straight
through cable), kat

® yla oUVSEDN OUOELSWY CUOKEUWY UETAEY Toug, omwe H/Y pe H/Y i HUB/Switch pe Ao
HUB/Switch. Ot aKpOSEKTEC EKTIOUTAC TNG HLOG MEPLAC 08NYOUVTAL OTOUC OKPOSEKTEG Af-
NG tng aAAng (crossover cable) kat to avtiotpodo.

OLouvbetnpeg (connectors) mavw ot Kapteg Siktuou xapaktnpilovtalt MDI (Medium Dependent
Interface) Kol €X0UV O€ CUYKEKPLUEVOUG aKPOSEKTEG TNV £€060 ekmourmng (1,2 oto 10/100Mbps
Ethernet) kot og aMoug tnv eloodo ya Aqdin (3,6). Ol cuokeuég Slacuvdeong (HUB/Switches)
£xouv otlg (Stleg B€oelg tnv avtiBetn Asttoupyia dnAadn oto (1, 2) eicodo ARPng kat oto (3, 6)
€080 ekmoumnnc. Tote yapaktnpilovral wg MDI-X (MDI crossed). AUTO EMLTPEMEL OTOUG UTIOAOYL-
otég va ouvSéovtal o HUB/Switches pe kaAwdio pe “éva mipog éva” avtiotolyia (straight through
cable).
Zelyn Zelyn

#1 #2 #1 #3
#4 #2){\#4

nma MO

T568 A T 568 B

Ewova 2.4.1.ka: Tupudtwon

TR RRRARAE

»N‘! !.‘i

i -y

Ewova 2.4.1.kB: KaAdwdio UTP, Levyn, cuvSetripeg kat apibuncn akpodektwv
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Ethernet Tpomog cuppdtwong
10BaseT, 1000BaseT, T568 B
100Base-TX | 10GBaseT T568 A (AT&T 258 A)
Aptduog Shua / Shua / Xpwua kaAwébiov | Xpwua kaAwédiov | lMapatnproets
akpodéktn | Aswtoupyia | Aettoupyia
1 X+ BI_DA + dompo/mpdowo | dompo/moptokahi yla
10/100 /1000
2 TX- BI_DA - TPACLVO TOPTOKAAL MBps xprion
efaptnUaTWY
3 RX + Bl DB+ | dompo/moptokaAi | dompo/mpdowo Cat ESe
- KoL KaAUTEpQL.
4 - BI_DC +
la 10GBps
> - BI_DC- xprion Cat6A
Kol KoAUTEpa
6 RX - BI_DB - TLOPTOKAAL TPACLVO
7 - BI_DD + aonpo/Kade aompo/kadé

Mivakag 2.4.1.€: AvtioTtolyio akpoSEKTWY, CNUATWY Kot XpwUATwY (Euywv KOAwSiwY

Extdg amod ta xaAkwa koAdwdla cuveotpappévwy euywy, ta dladopa mpotuna tou Ethernet
6N ano tv eloaywyn tou 10BaseFL mpodlaypddouv Kat T Xprion OMTKWY VWV, OMTIKEG Ve
UTAPYOUV TIOAUTPOTIEG LLE TIUPHVO LEYOAUTEPNG SLATOUNG, TILO EUKOUTITEG YLaL KABNnUepLVA Xprion
w¢ KoAwdla ouvdeong e€omAlopol (ouvnBwe pe eEwTteplko MepiPANUA TOPTOKAAL XpWHATOC) N
MOVOTPOTEG LE TILO AEMTO TUPNVa IKPOTEPN e€acBEvnon yla XpAon o€ POKPLVEG AMOCTAOELG
(ouvnBwc pe e€wteptkd mepiPAnpa KITpLVOU XpWHOTOG).

TUMOL OMTIKWV VWV IOV Xpnotpomnotovvtal oto Ethernet
Mvopevo ebpoug {wvng , a
Tunog Edappoyn €Ml TNV andotacn A;u::;.;:p:)ccnu?n:‘o; /
om1 Anapyalwpévoc. Xprion og FDDI 160 - 200 62,5/125
om2 100Base-FX ¢wg 1000Base-SX 500 50/125
10GBase-SR kat upnAotepeg
om3 TaXUTNTEG 2000 50/125
10GBase-SR kat upnAotepeg
omM4 TaXUTNTEG 4700 50/125
0s1 Tunomnotnuévn LovAaTporn OmTikn iva MpaKkTikd Amepo 9/125
Omtikr val HelwHEVNG
0S2 e€aoBévnonc. Zuvnbwg Sev MPOKTIKA ATELPO 9/125
xpnotporoleitat yia Ethernet

Mivakag 2.4.1.0T: Katnyopieg KaAwSIiwY OMTIKWY VWV
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la TG OMTKES veg uTtdpyouv avtiotolya Stadopa €i6n cuvSeTHpwWY Kat e€aptnudtwy oAd o
TEPUATIOUOC TWV OMTIKWYV VWV amattel tdlaitepn deloteyvia Kat eE0MALOUO.

Ewova 2.4.1.k6: MovoTporn omtikn tva

Ewkova 2.4.1.ke: TuvdeTrpeg omtikwy vwv (SC, ST) Ewkova 2.4.1.kot: Authol cuvdetrpeg SC, LC

Eruonpaivetal otL pe tnv unoothplen mAnpwe apdidpoung entkowwviag (Full Duplex) avw
arnod (evEelc onpeio mpog onuelo Omwg elval n cuvdeon TG KAPTAG SIKTUOU EVOG UTTIOAOYLOTH
otn BUpa evdg petaywyea/Slavopéa (switching hub), rtadetl va toxiel to CSMA/CD kat ot
Xpovikol meploplopol twv xpovwv mArpoug iepidopdg (Round Trip Time). ETol, 0TI OUVEECELG
OUTEG, OL ETITUYXAVOLEVEG ATTOCTACELG ETIKOWVWVIAG TEPLOPI{ovTaL LOVO Ao TIG ETUSOOELS
TwV PUCLKWV LECWV. ITNV TIEPUTTWON XPNonG XAAKWwY KaAwdiwy, n e€acBévnon mou elodyet
TO KOAWSLO ATMOTEAEL ONUAVTIKO TIEPLOPLOTIKO TtopAyovTa. Ol OMTIKEG (VEG OMWG, ELSIKA OL
HOVOTPOTIEG, UE TNV e€ALPETIKA XOUNAN €€0B£vNnoT| TOUG, EMITPEMOUV TNV EMITEVEN AMOOTA-
OEWV ETIKOLVWVLAE TN TAENG TWV SEKASWVY XIALOUETPWV.

St ekdooelg Tou Ethernet mou xpnotpomnololvtol opoagovika KaAwdia 1 KaAwsdia cuve-
oTpappévwy {euywv e enavaAnmnteg (Repeaters) Ao 1o Siktuo amotelel €va eviaio me-
8lo ouykpouoewv (collision domain) oto omolo povo évag KOUPBOG Umopel va eKMEUTEL KAOE
otyun. Otav xpnowwonoleital yédpupa f peTaywyéag TOTe KABE TURMA (segment) amoteAel
ave§ApTNTo Nedio CUYKPOUOGEWV VW OTAV XPNOLUOTIOLETAL OUMTOKAELOTIKA HETAYWYENC/OL-
avopéag (switching hub) 6ev undpyouv cuykpoloelg, aufavovtag tov pubuod diakivnong
(throughput) og éva mpooektika oxedlaouévo diktuo. Qotdoo, £va Tomiko Siktuo amotelel
€va eviaio nedio ekmopumnng rj mohuStavoung (broadcast/multicast domain) kot To xapaktn-
PLOTLKO AUTO (OWC OTTOTEAEL KOl TO KPLTHPLO OPLOHOU evOg SIkTtUou wg tormikou (LAN). H év-
volo Tou TuRApatog (segment) Siktvou eival Sladopetiky avaloya Ue to eminedo oto
ormolo yivetat avadopd. 21o puoikd eninedo adopd oto eviaio puotko HEao (m.x. KaAwSLo N
ETMEKTACN AUTOU UE EMAVAAATITEG) KAl LoOSUVAEL e TO TtESLO CUYKPOUOEWV VW OTO EMtine-
60 Lebiéng dedopévwy Looduvaypel pe To medio KON i TOAUSLAVOUNC.
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H texvoloyia torikwv Siktuwv Ethernet Sev €xel mapapeivel OTATIKY OUTE €XEL EYKATAAEL-
$0Oel. H mpog ta miow cupPatotnta pe ta maAalotepa npotuna, tng divel tn duvatdtnta
va e€eAlOOETAL KaL VO ELOEPXETAL OLyA - OlyA 0€ Xpron mapdAAnAa pe Tov dn eykateotn-
pEVOo €EOTIALOUO Kol oTASLOKA va Tov avTikadlotd. Etol eykataotdoslg texvoloyiog 10BaseT
(10MBps) otadlakd népacav ota 100MBps kat othn cuvexeta oto 1000MBps. 'H&n kukAodo-
pel e€omAlopdc yio 10GBps kal urtapyouv rpotura yia ta 40 kat 100GBps. 2tov edikd tumno
yivetat oculrtnon yla ta 400GBps.

Kwdwomoinon ko nAektplki onpatodocia

Kata tn Sie€aywyn omolaodnmote enkolvwviag HEow evog GUCIKOU LECOU TO OMOLo €XeL
TEPLOPLOUEVO VP0G LwVNG UTIAPXOUV SUO BacLkd {NTOUHEVA, OVTLKELUEVIKOL OTOXOL OO TOUG
OVTOTTOKPLTEG:

¢ Na pmopel 0o 8£KTnG val cuyXpoviletal e TOV MOUNO wote va “SlaBalel” cwotd to
Pnodio mou Tou OTEAVEL 0 TTOUIOG. ZWOTA WE TTPOC TNV TLUA (1 1 0;) KAl CWOTA WE TTPOG
tn 6€on (to 50, 60 1} 70;)
¢ To €Upo¢ {WVNG TOU ONMOTOC VA EiVOL PLKPOTEPO Ao Tou PUOLKOU HECOU YL TV

emBupntr TaxUTNTA WOTE Va “YWwPAeLl” va TEpAoeL ard T0 GUGCLKO HUECO, XWPLG odAA-

pota r pe ta Suvatov Ayotepa.
>to 10MBps Ethernet, autd emtuyxavetal pe thv Kwdikomoinon ¢aong Manchester
(Manchester Phase Encoding), Katd tnv omoio umdpxeL pila eVoAAayn KATaoTacong ylo Kabe
bit wote va unmdpyxel TPOMOG cuyxpPoVIoHoU Tou 6£kTn. 2to 100MBps Ethernet émpene va
HeLwBEL kal To eUpog {wVNG TOU ONUOTOG WOTE va emteuBel SekamAdoia toxuTnTo oo po-
MG Alyo kahUtepa kaAwdia pe ehadpwg peyalitepo glpog Lwvng. To evpog {wvng mou Ba
amottouvtay yia ta 100Mbps pe kwdikomoinon Manchester €édtave ta 200MHz evw Ta cu-
veoTpappéva evyn StéBetav elpog {wvng tng Taéng twv 30MHz. Etol ta Yndia mpw tnv
anootolf] opadomnotiBnkav oe TeTpadeg, kwdikomoliBnkav os nevtadeg (4B/5B) kot ako-
AoUBw¢ kwdkomoBnkav oe orpa MAGToug TpLwv ermédwy (PAM3) He TN XOpOKTNPLOTIKA
ovopaocia MLT-3 (Multi Level Transmit). 2to Gigabit Ethernet, ebappootnkav avtiotolxeg te-
XVIKEG. Kwdwkomoinon 8B/10B yia xprion o€ OTTIKEC (veg kal 4D-PAMS yLa Xxprion o€ KoAw-
Sl0 ouveoTpapEVWY Leuywy. Me OAEG TIG VEOTEPEC KaL TaxUTEPEG ekbO0ELC Tou Ethernet ol
pnxavikoi Bpiokovtal mavta avIlETwWoL Pe Ta Suo Baocikd {ntolpeva mou poavadEpbn-
Kav. Kat mavta avalntouv Tig KATAAANAEG TEXVIKEG AUCELG TTOU TIapEXOVTAL UE TIG dLAdopEeC
KWO&LKOTIOLROELG TIPWTO TV aplBunTikwy Pndiwv Kal oTn CUVEXELX TOU NAEKTPLKOU GAUATOC
07O KOAWSL0.

Aedopeva l1jo0j1j0j0oj1|{1j1j0jfj0]1

Manchester

ceesozy 4L EHHHHH
Y11 ST e T e e e

Ewkova 2.4.1.k0: Kwdikomoinan Manchester, MLT-3
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2.4.2 AleuBuvoelg EAEyxou npooBaong oto Méoo (MAC) - Aopn mAawoiov Ethernet -
MAaiola Ethernet peyalouv pey£0oug (Jumbo frames)

KaBe kouPog oe €va diktuo Ethernet €xel pia puotkn ievBuvon i SievtBuvon UAkoL
(Hardware Address), wote va avayvwpiletal povadikad og 0Ao To Siktuo. AvadEpeTal Kot
w¢ 8LevBuvon eAéyyou npoomnélaong oto peco (MAC Address, Media Access Control).
Eivat évag Suadikog aplBpog twv 48 bit (MAC-48, EUI-48) 1} €€L okTtadwv Kal ypadeTal oTo
Sekoe€adiko aplOpnTkd cuotnua we €L Suprdrol dekacadikoi aplBpol xwplopevol pe
maUAeG (ota windows) 1 Le Avw-Kkatw teleieg (oto unix/linux).

Mua tétola SlevBuvan eival n 74:ea:3a:cd:06:40. Y& uTtOAOYLOTH EEOTTALOEVO HE TIPOCOPO-
véa/kapta Siktvou, n dtevBuvon MAC sival XopOoKTNPLOTIKO TNC KAPTOCS SLKTUOU Kot TIOANEG
dopég avaypadetal TAvVwW O€ AUTHV ATO TOV KATACKEVOOTH TNG. Mmopel va avayvwoBei nAe-
KTPOVLKA UE TNV KaTt@AANAn evtoAn tou Aettoupylkol cuothpoatog (ipconfig/all, ifconfig kAm).

OL kOpPoL evog diktuou Ethernet avtaAldcoouv Sedopéva-mAnpodopieg TG onoieg evBula-
KWVOUV O€ TOKETA TaL oToia ovopdlovtal Aaiota. Itnv enikedpalida tou mAailciou tomnoBe-
ToULvTaL SLaXELPLOTIKEG MANPodopleg amd TIG OMOLEG Ol ONUAVTIKOTEPEG elval oL SleuBUVOoELg
amootoAéa (mpogAeuong) Kat mapaAnmen (mpooplopou).

OL 6teuBuvoelg MAC anaptilovtal amo duo pépn twv 24wv Suadikwv Pndlwv. To mpwTto
UEPOG TO omoio ovopdletal (povadikn) Tavtotnta tou Opyaviopou (OUI - Organizational
Unique ldentifier), xopnyeital amnoé to lvotitovto HAektpoAdywv kal HAskTpovikwv Mnxavt-
KWV Kol SLaTiBeTal amoKAELOTIKA OTOV KATAOKEUAOTH UALkoU. To §gUtepo uéPog To mPoacdio-
PileL 0 KATOOKEVOOTAG UALKOU pe S1kA Tou uBUvn. Ao To mpwto Hépog ta Suo Yndia €xouv
€l61Kn onuoaoia.

Jtnv Ewodva 2.4.2.a ¢aivetat n Soun plog dtevbuveng MAC oto Ethernet. A onuelwBel otL
oto Ethernet amootéAAetal To o onuavtikod byte (MSB) mpwta aAAd yia kaBe byte, mpwta
To AlyotepOo onuavtiko bit (LSB). O Tpomog anooToAng, autog, xapaktnpiletal Little Endian oe
emninedo bit. EToL katd tnv ekmopni Twv Pnoiwv piag dtevBuvong Ethernet Ba amoctalouy,
ot eninedo byte, mpwta to MSB, yLo to mapddelypud pog to 74 (0111 0100) aAAd pe Thv avti-
otpodn oslpd (0010 1110), mpwrta to b0, petd to bl k.0.k.

Auta ta 6Vo mpwrta bit, ta omola eivatl

ASARISR: od: 06240 ouctaotkd to b0 kat bl tou MSB tng &t-

f

74-ea-3a-cd-06-40 ebBuvong €xouv €8k onpaoia. To TPwTo

OUI(MA-L)  extension identifier (b0) givar to M bit i 1/G (Individual/Group).

[ 7e 0l ea T 3a T ea T 06 T 401 Orqy eivat 1 onpaivel 6t n StevBuvon ago-

pa TIoAOUG amOSEKTEC, ival TTOAUSLAVOUAG
(Multicast), oAAw¢ adopd CUYKEKPLUEVO
p g S 3 anodéktn. To devtepo (b1) eival to X bit f
% X o) 7 U/L (Universal/Local). Otav sivat 1 onuaivet

1 TOmiKG Bugxtumﬂouzvq

OtTL n dlevBuvan ival Tomika SLoxelpllOpevn
OAAMLWG gival KaBoAwa povadikr. ElSikn me-
pitwon eival n dtevBuvon pe oAa ta Pnoia
1, n ff-ff-ff-ff-ff-ff n omola slval SievbBuvon
eknopnng. MAaiocwo pe StevBuvon mpoopl-

M bit (G)
0 amokkeomixr Siavopr
1 mohuBiavopr

Ewkova 2.4.2.a: Aopn StevBuvong MAC oto
Ethernet
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To mhaioio Ethernet II (1518 bytes max*)

46 ... 1500 bytes

7 1 6 6 2} 4
; . T
S| AioBuvon Aie0Buvon
Mpooipie  |F MAC MAC y AeSopiva FCS
p| Meoopiopot | Mpoéheuong :
FCS:
SFD: Type:
(Start Frame Delimiter) Tipf 1500 : (Frame Check Sequence)
AlYWPIGTIKG Miikoc TreSiou AxohouBia eAéyyou Thaigiou
Evapéng Bedopévwv
mAaioiou Q-Tag (0x0000 - 0x05DC)
- Tipry >1500 :
L | 1o | Totrog Sedopévwv

Ewkova 2.4.2.B: Aopr mhatciou Ethernet

opoU tnv ff-ff-ff-ff-ff-ff adopd 6Aoug toug KOUPoOUG Kat TapaAauBdavetal anod 6Aoug 6ooUG
potpalovtal To kowd Stapolpaldopevo péco, avikouv dnhadn oto i6Lo Tomikod Siktuo. Itnv
Tiepintwon PeTaywyéa e cuvB£CeLg onueio MPog onpeio, autdg mpowbel to mAaiolo og OAeG
TIG BUpeg Tou.

To mAaiclo oto Ethernet €xeL cuykekpluévn Sour onwg ¢aivetal otnv Ewova 2.4.2.5. Na
va SlEUKOAUVOEL 0 BEKTNG WOTE VO CUYXPOVIOTEL UE TOV TOWMO, EEKIVA UE €VOl TIPOOiLLO
(preamble) emtd oktadwv (byte) evaAAacoOpevwy acwv Kal pndevikwy (0x55) Kat pia oktada
0xD5 n omola onuatodotel tnv évapén tou mAawciov (SFD - Start Frame Delimiter). AkoAou-
BoUv oL 81evBUVOELS TV £EL OKTAS WV N KADELA, TPWTA MPOOPLOUOU WOTE va evepyoroLnBel
£yKaLpa o APAANTITNG KL KATOTILY TOU amooTtoAéa (mpoéAeuong). Xt cuveéxela to nedio Suo
oktddwv “Tumog/Mnkog dedopévwv” poadlopilel To £i60¢ Twv SsSougvwy Tou petadEpsl
10 mMAaiolo N Mo MPWTOKOAAO aVWTEPOU emMESOU adopouv. Av €XeL TIUR UKPOTEPN N (on
tou 1500 (0x5DC) tote SNAWVEL TO UAKOG TWV SeS0UEVWV TTOU HeTadEPEL. ITO TENOG MEpLAA-
Bavel o técoeplg oktadeg TNV akoAouBia eAéyxou mAawciou (FCS - Frame Check Sequence)
oUpdwva pe tov akyoplBuo CRC-32 wote va givat ehLIKTO va avayvwpLoTel amod Tov mapain-
1ttn onotodnmote opdApa cupPel kotd tn petadoon. Metd to TéAog Tou mAatciou akohouBel
pLa mavon Stapkelag 96bit wote va emutparnel ota KUKAWUATO Tou S€KTN va emefepyactolv
10 AndB£v mMhaiolo Kat va gival autog £ToLog yia th Afgn emdpevou mAaloiou. Auto Aéyetat
InterPacketGap (IPG).

To unkog twv dedopévwy tou whéAou doptiou Tou mMAaLciou propel va ptaocel anod 46
péxpL 1500 oktadeg kat ovopaletal Méylotn povada ekrmoprnic MTU (Maximum Transmission
Unit). Eival artaiitnon tou mpotUmnou To cUVOALKO HéyeBog Tou mAaLciou va pnv givatl pikpo-
TePO TwWV 64 oktadwv (18 emikedaAida kat 46 poptio). Av cuppaivel va elval pHkpoTEPO TOTE
oupMAnpwveTaL cuvnBwg pe undevikd (padding) yla va pTaceL 0To EAAYLOTO UHKOG.

Nontd toruka Siktua (Virtual LAN - VLAN)

Otav oto nedio “Tumog dedopévwy” umapyel n tiur 0x8100 tote to Siktuo unootnpilel von-
Ta tomka Siktva (VLAN - Virtual LAN). Ao mAeupdg mAatoiov autd onuaivel otL akolou-
BoUv emumAéov Suo oktadeg e oxetikég MAnpodopieg (PCP, DEI, VLAN ID) kal otn cuvéxela
€va nedilo Suo oktadwv mou adopolv Tov TUTo Twv dedopévwy. Ta TEGoEPA CUVOALKA byte
HEeTA tnv SlebBuvon npoéleuong ovopalovtal Q-Tag, Q eneldn) meplypddovtal oTo MPOTUTIO
IEEE802.1Q. H emikedaiba tou mAatciov and 14 byte pravel ota 18, 1o wdéAUo dpoptio ano
42 ¢w¢ 1500 Kal To GUVOALKO KOG Tou TAaLoiou amo 64 €wg 1522 byte.
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H umootnpn, and mieupdg e€omAopol (KApteg SIKTUOU Kal METAywyelg), vontwv LAN,
ETUTPENMEL O OMASEC UTIOAOYLOTWY OL omoiol cuvdEovtal otov (6lo petaywyEa/Slovopéa
(switching hub) va Asttoupyoulv wg avefaptnta tomkad Siktua Xwpig kauld duvatotnta emnt-
Kowwviag (oto 20 eninedo OSI) petafl umoAoyloTwy oL omoiol £xouv SLUPOPETIKO avayvwpL-
oTko VLAN. AnAaor), oav va cuvbéovtal o€ SLadopeTIKOUC ETAYWYELS, XWPLG KauLd ouveon
HETAEL TWV peToywYEwV. Koppol pe 8o VLAN ID avrkouv oto 6o VLAN.

0 4 8 16 (DE| 24 Kh|
J I | I [l | I |
Address | Tag Protocol Identifier  |[PCP|'| ~ VLAN Identifier [  Type
0x8100 Tag Control Information

PCP: Priority Code Point DEI: Drop Eligible Indicator

Ewodva 2.4.2.y: VLAN Q-Tag

Me 12bit prAkoc mediov VLAN ID, urtootnpilovtat Bswpntikd 27 vontd Siktua Kot TpaKTIKa
4094 koBwc eatpouvral oL TLéEG 0x000 kat OXFFF. H texvikn) VLAN €MITPEMEL TOV XWPLOWUO EVOG
SiktUou og avefaptnta umodiktua oto 20 eninedo tou OSI. KaBe VLAN amote)el aveéaptnto
niebio ekmopmnic i moAuditavounc (broadcast f multicast domain).

‘Eva vonto tomikd Siktvo VLAN (Virtual LAN) sivat n Aoywr opadomoinon duo n
TLEPLOCOTEPWV CUCKEU WV EVOG TOTILKOU SIKTUOU KL UTIOPEL VA EKTELVETOL OE TTIEPLOCOTEPOUG
arno évav petaywyeig (switches). Mia ) meplocotepeg OUpeg evog petaywyéa/Slavopa
(switching hub) Aettoupyouv Eexwplotd kot avefdaptnta wg eva SLaPopeTikd cLOTNUA
Ethernet. Aiktuakn kivnon o€ éva cuykekplpevo VLAN ekmepmetal kat AapBavetat povo
OTLG BUPEG TOU UETAYWYEQ TTOU €XOUV OPLOTEL WG LEAN TOU oUYKEKPLUEVOU VLAN.

Y€ évav petaywyea/Slavopéa (switching hub) o onoiog unootnpilet VLAN oL B0peg propouv
va puBpulotolv og Suo Katnyopieg. OUPEC ylo cUVSEGN UTIOAOYLOTWVY OL OTIOLEC YO pOKTNPL-
Tovtal access ports fj untagged kol BUpeg oL omoieg xapaktnpilovral trunk ports 1y tagged,
EMUTPEMOULV TNV Kivnon mAatoiwyv pe VLAN-tags mou adopouv Stadopa VLAN kol xpnoLpomnot-
ouvTaL yLa TNV SLacVVEEC HETAYWYEWV METALY TOUG.
MAgoveKTAATA ATIO TN XPr|oN VONTWwV Tomkwv SIKTuwv VLANS
¢ ‘EAeyxog SIKTuakng kivnong Ekmounng (Broadcasts)
‘000 peyoAwvel 0 aplBUOC CUCKEUWV O€ €va SIKTUO TOGO augavetal Kal n SIKTUOKH Kivnon
EKTTOUTING LE OPVNTLKA ATIOTEAECLOTO OTNV Amodoon Tou Siktuou. Me Tn xprion tTng TeEXVL-
KNG XwpLopou evog Siktlou ot eploadtepa VLAN, n kivnon auth neplopiletal povo péoa
OTO OpLa TOU OUYKEKPLUEVOU VLAN, kaBwg auto amoteAel autovopo nedio eKMOUmAG.
e AoddAela
Me 1o SLawpLopo evog tomikou Siktou oe meploocdtepa VLAN pmopet kopBol ot omoiot
OVAKOUV O TUAMA PE AUENUEVEG avAyKeG aodalelag va anoteAéoouv Eexwplotd VLAN
Kal va arotpanel n eUkoAn mpocBacn amod Toug KOUBOUE OAWV TwWV GAAWV XpNOTWV.
¢ Evormoinon mopwv
MOpOL KOl GUGKEUEG TTOU £XOUV TIPOUOLEG AVAYKEC EUTINPETNONC aTtd TO SIKTUO UImopPoUV
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va opadonolnBolv oe Eexwploto VLAN yila thv amodotikotepn e€unnpétnor toug. Ma-
padelypa n evomoinon oAwv twv KOUBwv TnAedwviag VolP (Voice over Internet Protocol)
oe éva VLAN wote va anoAapupavouv UKpOTePeg KABUOTEPNOELG 0TN Slekmepaiwan Twv
TAQLOLWV/TIAKETWVY TOUC.

e Eukolia Staxeiplong diktlou

H opadormoinon oto 20 eminedo, Keviplkd, ival TLo eUKOAN Kal AMOTEAECUATIKA Ot TNV
unoSiktuwaon oto 30 emninedo kal TNV eEUNNPETNON Ao SPOLOAOYNTEG.

To LOVO HELOVEKTNA, O pLo KaAooxeblaopévn vAomoinon e VLAN otny omola anodelyetat
n enéktoon tou i6lou VLAN mépav Tou evog KTLplou, elval n Tekpnpiwaon mou amaltteital wote
0 SLaxelplotng va £xel oadr €lkova Tou SIKTUOoU Kat va yvwpllel TL puBuLoeLg £ywvav Kal o
TIOLEG OUOKEUEG.

Jtnv Ewdva 2.4.2 § daivetal emomtikd n Sopn tou mAaloiou Kal twv dteuBuvoswv Ethernet
evw o Mivakag 2.4.2.a Sivel CUYKEVTPWTIKA emeEnynoelg yia ta dtadopa nedia.
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To mhaioio Ethernet II (1518 bytes max®)

46 ... 1500 bytes
7 1 6 6 2} | 4
T
S| AwoBuvon AigvBuvarn
MNpooipe |F MAC MAC y Aedopiva FCS
pl| Meoopiouot | Npoéheuang | P
e

0x8137 1IPX
0x86dd IPv6

7 x Tiur} 1500 : CRC-32
10101010 :I'él;ogt:rtﬁlou
eSopévwv
e Q-Tag 0x0000 - 0x05DC
Tipr >1500 :
10101011 [CIBCTTCI]  Tomog SeBopéviv
(0XD5 ) ** 0x0800 IPv4
0x0806 ARP
0x8035 RARP
0x8100 VLAN

OUI(MA-L) extension identifier
74 ea | 3a | ed | 06 | 40 |
[Bolbilb2]b3balbs[be[b7] AeSopéva. PDUs mpwrokoAAwv avwTépuv ETTITESWV.

A6 46-1500 byte.

20101110 Av eival < 64 (14+46+4) T61¢ GUPTIANPGVETAN PE

X bit (U/L) Sedopéva padding (ouvri8wg 0x00).
0 xaBohika povadikr
il ] * 1o Gigabit Ethernet, pe Tnv utrooTrpign Jumboframes
HTopel va @réoel péxpl kai 9000 byte (avéhoya pe Tov
M bit (1G)
0 amoxAcioTikn) Siavopr KATAOKEUAOTH))
1 moludiavopry

** Metadideran mpwra To LSB kdBe oktadag (Little-Endian)
(FF-FF-FF-FF-FF-FF : die0Buvon ekropTrrig)

VLAN (Q) Tag
0 4 8 6 pEl 2 31
| I | ! [l | ! |
Address | Tag Protocol Identifier |PCP| | VLAN Identifier | Type
0x8100 Tag Control Information

PCP: Priority Code Point
DEl: Drop Eligible Indicator

Ewkova 2.4.2.6: Aopn mhawsiou kat StevBuvong MAC oto Ethernet

[51]



Keddhaio 2°

To mAaioto (frame) Ethernet I

Mpooipto (Preamble) 56 bits evaAl\accopevol dool-pundevika (10101010, 0x55)** yia
7 byte V0L GUYXPOVLOTEL 0 §€KTNG TNG KApTag Ethernet

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

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

AevBuven MAC H duowkn dtevBuvon (MAC) mapadnmtn eival 6 byte
Mpooplopov (Destination) ** Metadidetar mpwta to LSB kade oktadag (Little-Endian)
6 byte (FF-FF-FF-FF-FF-FF : 51e0Buvaon akpoaong)
AwevBuvon MAC H duowkn dievBuvon (MAC) amootoAéa eival 6 byte,
MpoéAeuong 3 byte OUI + 3 byte kat’ emAoynv TOU KOTOOKEUAOTH TOU UAL-
(Source) KoU (ouvnBwg, Bploketal ypappévn atn ROM tng Kaptag)
6 byte
Type (TUMoC) | UAKOG T £1500 : Mrjkog nediov Sedopévwv
mAatoiou (802.3 LLC/SNAP, 0x0000 - 0x05DC
“raw” T >1500 : Tumog Sedopévwv
2 byte 0x0800 IPv4
0x8100 VLAN
0x86DD lpv6
0x0806 ARP
0x8137 IPX (old)
Asdopéva (Data-payload) Aebopéva. PDUs pwToKOAWY avVWTEPWVY EMUTESWV.
46-1500 byte Amno 46-1500 byte. Av elval < 64 (14+46+4) 16T CUUTTANPWVETOAL

pe dedopéva padding (ouvnBwg 0x00).
* 2to Gigabit Ethernet, ue tnv unmootrpién Jumboframes umopei
va pTacel uExpt kat 9000 byte (avadoya e TOV KATAOKEUXOTY))

FCS (Frame Checksum AkolouBia eAéyyou odpaipartog (CRC-32) katad tn puetadoon Tou
Sequence) m\atciou

4 byte
IPG (InterPacketGap) Mavon dtdpkelag 96bit wote va emtTpamnel oTa KUKAWUOTO TOU
(96bit) 12 byte 6éktn va enefepyaotolv to AndOEv mAaiolo Kat va gival £tot-

HoG yla tn Anyin emdpevou mhatoiou

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

Jumbo frames

Me tnv avénon Twv toxutAtwy oto Ethernet, BewpnBnke otL n duvatdtnta petadopdg woe-
Apou doprtiou prikoug 1500 bytes (MTU=1500) aroteAel mTEPLOPLOTLKO MAPAYOVTA ELSIKA OTLG
ebapuoyEg oL omoieg mepthappavouv palikr petadopd Leyalou Oykou Sedopuévwy Omwe N
avayvwon kal eyypodn apxeiwv og SIKTuakd amobnKeUTIKA péoa.

ESw mpénel va avadepOel OTL uMNPEAV APKETEG MEPUTTWOELG YLA TLG OTIOLEG amaltOnke emne-
Ktaon, o péyebog, tou mAatciou Ethernet, 6mwg yla tnv mpoodrkn tou VLAN tag. EtoL édta-
ot 1o IEEE802.3as va avayvwploet péyloto péyebog mlatoiov ta 2000 bytes aAld to MTU va
nopapeivel ota 1500 bytes.
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Alddopol KaTaokeUaoTEG SIKTUaKoU e€omAlopou Ethernet dpyloav va untootnpilouv miaiola
pey£Boug peyalutepou amod ta 1500 bytes tou MPOTUMOU. € OPLOUEVEG TIEPUMTWOELG PTA-
VOUuV UEXPL Kot Ta 9000 bytes.

Jumbo frames yapaktnpilovtat 6Aa ta mAaiola Ethernet ta onola €xouv MTU peyaAutepn
armo TNV T Twy 1500 bytes mou kaBopilel To mPOTUTIO WG PEYLOTO WhEALLO dopTio.

Aev uTtApXEL BlopNXoviKO TTPOTUTO To omoio va KaBopilel to péyebog evog jumbo frame.
ErutAéov to IEEE Sev SiotiBetat va urtootnpiéet ta jumbo frames e€attiag evotaoewv OXETIKA
pe TNV SLahettoupykoTnTa LETAEL €OMALOUOU SLAPOPETIKWY KATACKEVLOOTWY. Mapoia autd
S1adopoL KATAOKEVOOTEC Ta UTtooTnPllouv.

To mAeovektiuoata xpriong Jumbo frames mpogpyovtat arnd to yeyovoc otL peyaAltepeg MTU
KAVOUV TNV EMKOWVWVLA TLo artodoTiki Kabwg oL oTtabepég emikepaAibeg Twv MPWTOKOAWVY
mocooTtlaia ival UKPOTEPES €Tl eVOG eyaAUTEPOU GUVOAOU art’ O,TL o€ éva IKPOTEPO. ETOL
n xenon jumbo frames anote)\ei mAgovéktnua os epappoyEG OTWG:

e JuoTtolyieg Slakoulotwy (server clustering)
e Avtiypada aodpaleiag oe SlakoUloTEG (To ypriyopn Andn aviypadwv)
e AlKtuoKka cuothpata apxeiwv (NFS)

e Alktuoka cuotnuata anobrikeuong NAS (Network Attached Storage) kot SAN (Storage
Area Network) m.x. iSCSI

AvtiBétwg, peyalutepa mhaiolo onuaivel peyaAlTepog XpOVOG amacX0AnonG Tou HECOU ) TNG
ZebENG KOl CUVETIWE LEYOAUTEPN UOTEPNON QVTOTOKPLONG KAl KaBuoTtépnon yLo autolg Tou
TLEPLULEVOUV VA XPNOLUOTIOL)C0UV TO HECO. AUTO aIMOTEAEL LELOVEKTN A OE EDAPHUOYEG OTIWG:

e Edappoyég mpayuatikol xpdvou
e Metadopa video 1 fxou omwg tnAedwvia VolP

e Emwkowwvia Stepyactwv (Inter-Process Communication - IPC)

2.4.3 Autopatn Swanpaypdrtevon, Tunotl cUvéeong Auto MDI/MDI-X

Me tnv Unapén eomAlopoy Ethernet og unnpecia, o onolog untootnpilel SLadopeTIKES Ta-
XUTNTEG EMKOWWVIAG Elval onNUAVTIKO OAOG UTOC O AVOUOLOYEVAG EEOTALOOG VO UITOPEL va
OUVEPYATETAL KAl VA ETLKOWVWVEL ampofAnuatiota Kot pAAlota e 600 To Suvatov Lo
Stadavn Tpomo yla Toug XPRoTeg, SNAadK UE AUTOUATO TPOTO XWPLG TNV avaykn pubuicswv
ard TNV MAEUPA Tou XPNOoTh. AUTO AAAWOTE NTaV Kal OXESLAOTIKOG 0TOXOG Tou Ethernet amo
v apxn tTwv avaBaduicswyv o ToxUTNTA, N SLAAEITOUPYIKOTNTA EEOMALOUOU SLOPOPETIKWY
TAXUTATWY Kat AAWV SuvatotnTwy Onwe n unootnpen MANPwe audidpoung emnkowwvi-
a¢. Evag amd toug UNXaviopoUg OU CUVETEAECAV OTNV EMITEVEN TOU OTOXOU auToU eival
n avtopatn Stanpaypdtevon (Auto-Negotiation) mou nmpwrtospudaviotnke pe to 802.3u 10
“100BASE-T Fast Ethernet and Auto-Negotiation” to 1995. Me tnv eudavion twv vedtepwv
ekdbdoewv Tou Ethernet o unxaviopog kGAue OAa ta mPdTUTA TToU AELToupyoUV e KOAwSLa
OUVECTPAUUEVWY {euywv cupneplappavopuévwy twv 10BASE-T, 100BASE-TX, 1000BASE-T,
kot 10GBASE-T
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H autopatn dranpayudtevon divel tn Suvatotnta o otabpolg Ethernet cuvbedeuévoug
oTo (610 TuNHa (segment) Siktuou va avtaAlafouv otnv apxn tTng evéng mMAnpodopieg
Yl TG SUVATOTNTEG TOUG. AUTO ETUTPEMEL OTOUG OTABOOUG va puBUiocOUV 0T CUVEXELD
OLUTOLLOTAL TLG TIOPOLPLETPOUG ETKOWVWVLAG YLa TO KAAUTEPO SUVATO ATTOTEAETHAL.

Kat’ eAdxloto, n autopatn Slompayuateuon Unopel va puBuiosl tnv taxlTnTa, otn LEYLOTN
KOWVA UTtOOTNPL{OMEVN TaXUTNTO, OO Toug Suo oTaBpoUG ota Akpa eVOg TURHatog. Eniong
£VOIG LETAYWYEAC UITOPEL va avaKoWWoeL Tnv urtootnpEn mARpws apdidpopnc (full duplex)
ETUKOWWVIOC WOoTe €vag oTabBpog mou cuvOEeTal og pla BUpa Tou Kal Tnv umootnpllel, va
puBuLotel oe MARpwg audidpoun emikowwvia. H autopatn dlampaypateuon oxedLAoTnKe va
elval emektaoun kat vo pmopel va umootnpifel tn dampaypdteuon Kot puBULon MToAAWY
TPOMWV Aettoupylag Kol XapaKTnpLoTIKWy tou Ethernet. Tumkég Taxvtnteg mou umootnpilo-
vtat eivat 10/100Mbps, 10/100/1000Mbps kat ota 10Gbps sivat avoapevopevo va urtootnpi-
{ovtatl 100/1000/10000Mbps.

H autopatn diampayudteuon :

® Aettoupyel mavw og éva TuRpa ouvdeong N Levéng (link segment), 5nAadn éva koAwdlo
OUVECTPOUUEVWY {EUYWV LE SUO CUOKEUEG, HLa O KABE AKPO.
o oupBaivel pa bopd Katd tnv Evapén tng cUVSECNG Kol XPNOLUOTIOLEL TN SLKN TNG onpa-
todooia avefdptnta amno TG TaxUTNTEG TwV KOUPBWV ota Suo akpa.
® £dv dev KotaAnel o €vav Kowd amodektd TPOMo Asttoupyiag Kot taxUtnta, Tote N
Tel&n dev umopei va amokataotadsl.
O Nivakag 2.4.3.a 8ivel TN O£LpA TPOTEPALOTNTAC TWV TPOTIWY AELTOUPYILAG KOTA TNV UTOMATN
Slampayudteuon

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

Mivakoag 2.4.3.a: ZEWPA TPOTEPALOTNTAS KATA TNV AUTOUATN SLompaypATEUON
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Onwc npoavadEpOnke, oL SUVSETHPEG (connectors) MavVw OTLG KAPTEC SIKTUOU XapaKTnpilo-
vtat MDI (Medium Dependent Interface) kat £€xouv Tnv ££060 EKTTOUMIG OTOUC AKPOSEKTEG 1,
2 (oto 10/100Mbps Ethernet) kat tnv elcodo yia Ajdn otoucg 3, 6. OL CUCKEVEG SlacVvEeang
(HUB/Switches) €xouv otig (6leg B€oslg TNV avtiBetn Asttoupyio dnAadn oto (1, 2) eicodo
ANPNG kat oto (3, 6) £€€0d0 ekmoumnng. Tote xapoaktnpilovral wg MDI-X (MDI crossed). Auto
ETUTPETEL OTOUG UTIOAOYLOTEG va cuvdéovtal o HUB/Switches pe kaAwdlo pe avtiotoyia
“gva mpocg éva” (straight through cable).

H tumomnoinon 1000Base-T cuvobeu-

___ Kapra diroou MDI ©0paHUBMDIX TNKE Ao TNV TPOALPETIKA Suvatotn-
@ O | Ta Twv Slaocuvdecewv Ethernet va ka-

ExmopTm H < Exmopmmy | . , .

2 @ i TeuBUvouv QUTOUATO, OTO ECWTEPLKO

TOUG, TO ONUA TNG AMOUOKPUGHEVNG

: ! EKTTOMUMNG 0TNV €l0080 TOU S£EKTN TOUG
- M ) | M ! ' A

: Ll q '® © |> WA ko TNV €080 EKOUMAG TOUG OTNV

o A R R ' €looB0 TOU QMOUOKPUCUEVOU SEKTH.

2 AvTIOTpOPr) onpuaTwy . ) '

Kahwdio UTP yivera pioaoroHUB  H duvatotnta avtopatng evailiayng

"tvampog va” onudTwv “auto crossover” emwvordn-

Ewova 2.4.3.0:MDI/MDI-X KE yloL vau unv givat avaykaio n xpron

KaAwdiwv “crossover” yLa tn oUvdeon
(OLWV CUOKEUWV. ZNLEPQ OL TIEPLOCOTEPECG CUCKEVEG Kol BUPEC LeTaywyEWV UTtooTNPLloUV TN
Aewroupyia “auto MDI/MDI- X” 6mtwg Aéyetal.

H autouatn Stampayudteuon Sev yvwpilel Timota yia tig embOCELS KOl TNV KATACTACN TWV
duokwv péowv. EAAxLoTN amaitnon, ylo va AELTOUPYROEL AMOTEAECUATLKA, Elval n KAAw-
Siwon va unopet va vrntootnpifel anpoBAnuartiota thv LeyaAUutepn Kown taxUTnTo TOU
pmopouv va unootnpifouv ot Sud otabuoi tng evéng. Edv n BUpa Ethernet tou umoAoyloth
Katl n BUpa Tou PETaywyEa oTov omoio eival ouvdedeuévn, unootnpilouv amod Kowol wg
peyalutepn taxvtnta to 1Gbps tote N kKaAwdiwaon mou toug cuvdéel Ba mpénel va eival kat’
eldxlotov UTP Cat 5e kat koAUTepn Kat va €Xouv tnpnBei OAeg oL mpodilaypadEg Ko KaAE
TPOKTLKEG KOLTA TNV EyKatdotach tG. Av n koAwdiwon glvat Katwtepng katnyopiag f e§otti-
0.G KOKWV XELPLOUWY KATA TNV eyKataotacn rf Adyw £kBeong o avti€ooug apayovTEeC UE TOV
Kapo Bynke ektog mpodlaypadwy, TOTE UTIAPXEL TTPOBANUAL.

H autopatn dlampayudteucn ekteheital Ue tn Sikr TG onuatodooia oto Gpuokod LECO, XWPIS
vPnAég anawtioelg elpoug {wvng f e€acBévnong at’ autd. Etol ot Suo otabuol, otnv apyn
NG eykataotaong tng evEng SlampaypatelovTal EMTUXWE Kol CUMGWVOUY TNV amoKATA-
otaon tg oto 1Gbps. Zekwolv tnv evén oto 1Gbps, aAld to ducikd péco e pmopel va tnv
umooTtnpigel - eite kaBOAou eite epudavilovral mapa TOANA TAKETO EOPAAUEVA - [LE ATIOTEAE-
opa g€aLPETIKA XapnAoug puBuolc Slapetaywync. H autdpatn Stampayudteuon dev €XeL T
duvatotnta emavadLlanpayUateuong kot avavnng amo tnv mpoBAnUATLKr KATAoTAo!. IThV
nepintwon auth Oa npémnet o SLaxelpLOTAG va eMEUPEL kaL va puBuiosl xelpokivnta Tnv Kapta
Sktuou og xapunAdtepn taxutnta (1Gbps -> 100 Mbps) woTe pe TNV autopaTn Slompayud-
Teuon amod TNV MAEUPA TOU HETAYWYEN VO CUNDWVACOUV OTh XaUNAOTEPN TaxUTNTA N onola
propei va umootnpyBel emTUXWG.
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2.5 AcUppata Aiktua

‘Eva acupparto diktuo eivat £va diktuo To omolo dev xpnotpomnolel KaAwdia yLo TG ouvoE-
OELG TwV dLadOpwWV GUCKEUWY TIOU SIKTUWVOVTAL o€ auTo. Avtl Tou kaAwbdiou xpnoluo-
ToLE(TaL N LETAS00N ELOIKA SLOUOPDWHEVWY OTITIKWY, UTIEPUBPWV ] AKOUAL KL paSLOKU-
MOTIKWV ONUATWY PECW TOU OEPQL.

IAUepa Ta acvppota Siktua pe TNV peyolUtepn eEamAwaon Kat ebapuoyn sival ta kuelo-
€161, KaBwg MOAAG amod T ACUPUATO CUCTHMATA HIMopoUV va KatotaxBolv we blaitepeg
£DAPHOYEG I ATIAEG YEVIKEVOELG TWV KUPEAOELO WV SIKTUWV.

KaBe Siktuo kaAUTTEL pLa Tteploxny ou ovopaletal KupEAn (cell) xpnolpomnolwvtag va
otaOuo Baong (Base Station) kat mMoAAoUG acUppatoug XpROoTEG-8EKTEG. AvtioTowa, kABe
KUPENN KOAUTITEL He ACUPUOTO GHHA IO TIEPITIOU €EQYWVIKN 1] KUKALKNA TIEPLOXN Kol TIOANEC
KU EAEC pall KAAUTITOUV UEYAAEG EKTAOELG UE QOUPUATO ONUQ, OMwe dalveTal oTo oxAUa
2.5.0. 2TO OUYKEKPLUEVO OXNUA UTIAPXOUV OKTW (8) otabuol Baong/ekmMounng onpatog, ot
omnoloL oxnuati{ouv avtioto o okTw (8) KUPEAEG e KAAU YN EUPBEAELOG ACUPUATOU OHLATOG.
Ol otaBpol ekmopnng €xouv ouvnBwg tn Lopdr| TNG €lkovag 2.5.5.

MpoUnoBeon yla tn oclvdeon Twv petafl TOUG CUCKEUWVY gival va €xouv e€omALOTEL e TO
KatdAANAo UALKO SLemadr mou eMITPENEL TN oUVEEDH TOUC HEOW ALOUPUATNG TEXVOAOYLAC.

Kin = Kuyghn

A

f:")l LraBpdc Exmroptrig
Ny

IxAua 2.5.0: Aiktuo pe kupéAeg
(Mpooapuoouévn ard Mnyn: http://en.wikipedia.org/wiki/Cellular _network)
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Ewova 2.5.8: Kepaia-otaBpog ekmounnig aoUpUOTOU ONUATOG

AcUppato Torko Siktuo: Ta acUppata tomikd Siktuo (WLAN, Wireless Local Area
Network) ival ta Siktua ToU EMITPEMOUV OE €va XPrOTN KVNTAG OUOKEUNC, OMWG lval
£€vag Gopntog umoloyLatrg, Eva £€umtvo tNAédwvo 1 €va tablet, va cuvbéovtal os eva
Torukd Siktuo (LAN) péow pag actppatng cUvSeong mou Xxpnotpomolel uPnAng cuxvo-
T™TTog padlokupaTa.

Onwc ¢aivetal oto IxNua 2.5.8, éva cvotnua amno tpia (3) onueia mpocBaonc (APs) oxn-
potilouv éva WLAN Kot emutpénouv os GopnTEC CUOKEVEG, EVTOC EUPBEAELOC TOU ONUOTOG,
va cuvbeBoUv pe autd. Ta onueio mpooBacng cuvdéovTal EVOUPUATO LE EVaV LETAYWYEQ
(switch) ko otn cuvéxeLa e To evoUppato ToTiko Siktuo (LAN). Me autdv tov tpormno Sivetat
n SuvaTOTNTA EMEKTOCNG TOU TOTLKOU SLKTUOU KOl TTOPOXG SIKTUOKWY UTINPECLWY OE €Val
MEYAAUTEPO aPLOUO GUCKEUWV.

Acipparo Totmké
Aiktuo
WLAN
(Wireless Local Area Network) e
& < 9
& (%)

Tomkd Aiktuo
(LAN) Aiktuo Ethemet

IxAua 2.5.8: AcUppato TomiKo SiKTuo CUVEEOEVO LIE EVOUPHATO TOTIKO SiKTUO
(Mpooapuoouévn and Mnyn: http://bb-smartworx.com/make-tablets-smart-phones-smarter-add-serial-
capability-seriously-remote-data/)
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MpwtdkoAAo IEEE 802.11. To mpwtdkoA o Tou UAomolel Ta acUppata Tormika Siktuo sivat
to IEEE 802.11. To mpwtokoA\o IEEE 802.11 Siatpeital o plo opdda mpotunwy aoUPHATNG
SKtvwong (ekSOOELG «a» €W «N»), TA OTOLA ATIOTEAOUV TA ETUKPATECTEPA TPOTUTIAL QLUTAG
TIOLYKOO WG,

210 MPWTOKOANO aUTO Teplypadovtal ta dUo katwrtepa enineda tou OSI, SnAadn to puoiko
emninedo kat to eninedo olvéeong SeSopévwy, EMUTPEMOVTOG TN CUVEPYACLA TWV CUCKEUWV
Kot edpappoywy mou akoAouBoUv to mPATUTO auTo. OUCLAOTIKA, OL GUCKEUEG TTOU UTIOOTNPI-
Touv to pwtoKoANo IEEE802.11 petadEpouv tnv mAnpodopio amo Kal Tpog Ta aVwTEPQ ML
nieba tou OSI. Xpnotpormolei to mpwtokoAAo Ethernet kat to CSMA/CA (carrier sense multiple
access with collision avoidance) yia dtapolpaopd tou kavaAloU Kot ylo Kpumtoypddnon Toug
oAyopiBuoug WEP, WPA kot WPA2.

T Lo YVWOoTA MPOTUTIAL AUTOU TOU TIPWTOKOAAOU, oL puBUOL LETASOOT G TOUG KL OL CUXVOTN-
TEG TTOU UTtOOTNPLlEL TO KABE Eva amod auta daivovtal otov mivaka 2.5.a.

Mpotuno IEEE Méyiotog pubuog petadoong ZUXVOTNTEC
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 Tivakag Pacikwy mpotumnwy tou IEEE 802.11

‘Eva AcUppato Znueio NpooBaong (Access Point, AP) eilval piLo. GUGKEUN TToU avaAopBa-
VEL TN AELTOUpPYLO TNG PASLOETILKOWWVIAG LE TOUG ACUPHATOUC OTABOLOUG O Lot KUY EAN.
H cuokeun autn pmopetl va sivat e€wteptky cuvdedpevn evolppoTa Le Eva Spopoloyn-
Tr), ECWTEPLKN pHovada oe éva SpopoAoynTr 1 UAOTTIOLE(TOL UE XPiON AOYLOULIKOU KOl L0
kaptag PCl og éva H/Y.

To onueio mpooBacng Aettoupyet oav otaBudg BAONS CUYKEVTPWVYOVTAC TNV Kivhon armd Toug
0oUpHATOUC OTOBUOUC Kal KaTeuBUvovTag TNV TPOG To UTIOAOLTO Siktuo. AAEC Asttoupyleg
Tiou avaAopBavel, elval n avBeviikonoinon evog kavoupylou otabpoul mou Intd mpocpoaon
oTo acUppato Siktuo Kot n cuoxétion pall tou.

2.5.1 TomoAoyia Acuppartou Siktuou Ad-Hoc

‘Eva acUppato ad hoc Siktuo (autoopyavwpévo f) kat’ anaitnon), elvol Evog amoKeVIpwLE-
VoG TUTIOG acUppaTou SIktUou Kal dev Baciletal o€ KamoLa mPoUmApXouoa UTIOSON, OTIWG
elvat n xprion acUpuatwy onueiwv mpdéoBaong (AP) ota npokaboplopéva acuppata Siktua
1 Spopoloyntég ota evoupuata diktua. AvtiBeta, kaBe kOUPBog AapBavel pépog otn dpopo-
Aoynon npowbBwvtag ta dedopéva TPog Toug AAAoug KOUBoug Kal n SpopoAoynon, kKabwg
Kal n emiAoyn Twv KOUBwV ou mpowBouv dedopéva yivetatl Suvaplka, Le Baon tn cuvdeot-
potnta Tou Siktvou.
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Ixnua 2.5.1.a: Metadoon Sedopévwy pe xprion tomoloyiag ad-hoc
(Mnyn: http.//www.thelifenetwork.org/about.html)

MAgovektrpata. O AmoKEVIPWUEVOG XapakTpag Twv aclppatwy ad hoc Siktiwv ta kablotd
KatdAAnAa yla moikiAeg epappoyEg, oL omoleg 6 pmopouv va Bacilovtal o KEVTPLKOUG KOU-
Boug kat mpokaBoplopéva acuppata Siktua. H ypriyopn eykatdotaon Kot n eAAXLoTn amot-
tolpuevn Slapopdwon ta KaBLOTOUV KATAAANAQ YL KOTOOTACELS EKTOKTNG QVAYKNG, OTIOU
amatteltal n AUeCn EYKATAOTACN SIKTUOU HE KATECTPAMUEVN TIPOUTIAPXOUCQ UTIOSON, TTX.
0€ TIEPLMTWON KATaoTpodLkoU CEOHOU. Emiong eMITpEMOUV TN ypriyopn amoKataotoon Tng
Siktuwong o mepintwon BAAPNG evog kOUBoU, adol emAEYETAL EUKOAA Lot EVOAAQKTLK SL-
abdpoun dpopoidynonc.

Ma mapadelypa oto oxfua 2.5.1.8, n BAABN mou mapouactdletal otn ouvdeong HeTaly Twv
otaBuwv 4 Kol 5 8gv CUVENAYETAL TNV SLAKOTIA TN EMKOWWVIAG TOU oTabuou 5 pe to umo-
Aouto Siktuo, adol umapxel n duvatotnta emAoyng eVOAAAKTIKAG SLASPOUNG HEOW TWV
otaOuwv 2 Kot 3.

LraBuog 3

B8
raBdg 4 )(‘ &

LraBudc 5

Ixnua 2.5.1.8: Acuppato Siktuo tomoAoyiag ad-hoc pe mapouaia PAGBNG
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TéMog ta ad hoc diktua gival eugAkta Kat KataAAnAa yia tnv aneuBeiog cuvdeon dvo ou-
OKEUWV, XWPLG TN Xprion evOg KEVTPLKOU onpeiou mpocBaong.

Melovektipata. QoTO00, AMOLTEL TTEPLOCOTEPOUC TOPOUG OO TIG CUCKEUEG YL Th Statipnon
NG oUVOEDNG, AV QLUTEC LETOKLVOUVTOL KO TtapAAANAQL N EUBEAELA TWV CUCTNUATWY CUVOEDNG
TOU £lval PLKPOTEPN OE OXEON LLE €va oTaBepd onpelo mpooBaong. TEAOC BACIKO LELOVEKTN A
Tou¢ ival aduvapia mpoBAsPNng TG MOKIALOG TWV TBAVWY KATAOTACEWY TIOU UIopEel va
nipokUuPouv, AOyw Tou SuvapLkou xapaktipa e5palwaong Tng emkowwviog.

2.5.2 ToroAoyia Acuppatou Siktuou urtodopur| (Infrastructure)

Ta acUppata Siktua untoSoung (Infrastructure Wireless Networks) sival pia o oUvBetn
tornohoyia acVppatng SIKTLWoNG. 2 autr) To acuppato diktuo £xeL tnv kuehoeldn popdn
acuppatwyv Siktuwv Tou mpoavadEpape, anoteAoVuevo amno évav aplOud and kupéieg. H
KU EAN elval To Baolkd SOULKO OTOLXELO AUTAC TNG TOMOAOYLAG ACUPATOU SIKTUOU.

Ye kaBe kuEAn umapyel £vag onueio npooPaong (AP, Access Point) kot €vag aplBuog and
acUpuaToug otadpoug, oL ontoloL e€untnpetouvtal anod to onpeio mpdoBacng. Kabe otabuog
Tiou B€AeL va ouvdeBel 0TO ACUPLATO SIKTUO TIPETEL VA KAVEL At oUVOEDNG O€ €va oneio
nipooPaonc kal Eekiva tn Stadikaoio cuoXeTLooU (Association Process), 0mou oto TEAog tng
TO onpelo mMpooPaong KAVEL SEKTO TO ALTNA 1) TO ATOPPUTTEL.

MAgovektrpata. O Tpomog auTdg aclpUATnG cUVEECNC ival LOAVIKOC yLa TNV EYKATACTAON
€VOG HoOVLIHOoU SLlkTUoU, OTou YVWwpIloUE EK TWV TIPOTEPWV TIOLEG E(VOLL OL TIEPLOXEG OL OTIOLEG
TPEMEL vaL £XouV KAAuPn Siktuakol onuatog. Emiong ol acUppatol SpopoAoynTtéG ou Xpn-
oloTIoloUVTaL WG onuela pooBaong €xouv ouvhBwG peyolutepn eUPBEAeLa kKaAUPNG Kat SL-
E€UKOAUVOUV TNV KLVNTIKOTNTO TWV 0L0UPLATWY CUCKEUWVY EVIOC TNG KUPEAOELSOUG TEPLOXNG.

Melovektipata. O oxeSlaopog aAUTAC TG ToroAoyilag acUpuatou SIKTUou gival oadwg Lo
TiepUIMAOKOG KOl KOTA TOV oTtolo Tpénel va AndBoUlv untoyn MOAAEG TOPAETPOL YLA TNV ETTL-
Aoyn Tng KATAAANANG tomoBeciag Tou oTabuol eKMOUMNG. AUTO YLOTL O OTABUOG EKTTOUTTNG
elval o povog SLaB€aLog mOPOG SLKTUOU OE AUTH TNV IEPLOXH KL TIPETIEL VAL EXEL TN KEYLOTN
Sduvartn kaAun, avepnodiota ano puoikd eunddia ov e€aabevolv To orua.

1 Znueio
ExTropTrhg
(AP)

(o))

XL

Ad-Hoc Acupparo Aiktuo Aoupuaro Aikiuo
Infrastructure

Ewdva 2.5.2.a: Atadopd acuppatwy toroloyiwv Ad-Hoc kat Infrastructure
(Mpooapuoouévn aro rnyn: 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 UTIAPYOUV Kal UBPLOLKEG ToTtoAoyieg, oL omoleg ouvdualouv Kkal TG SUo poavadepo-
peveg tomoAoyieg, ad-hoc kat Infrastructure, yla kaAUtepn KAAUN TEEPLOXWY LE OLCUPHATO

onua.

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

Y& oguvtopia, To ATM eival pia texvoloyla petaywyng kat mohurmieéiag, oe emninedo kuPeli-
Swv (cells). ATM onpaivet “Asynchronous Transfer Mode” &nAadn “Acuyypovog Tpomog Me-
tadopag” dedopévwv AOyw Tou TPOTou peTadopdg Twv KUPeAiSwy. O Tpomog petadopdg
Aettoupyel pe tpomo wote oL kuPelideg va avayvwpilovtal e TPOoOeUOTIKEG ETIKETEG KoL OXL
oamd TN Xpovikn Béon, onwcg yivetol oto XUyxpovo Tpomo Metadopdg (STM - Synchronous
Transfer Mode).

H texvoloyla ATM mpodlaypadtnke apxikd yla tTn Snuioupyia tou ISDN eupeiag lwvng
(Broadband ISDN). ZuvSudlel Tnv amodoTIKOTNTA TNE LETOYWYHG TIOKETWY UE TNV aflomiotia
™G HETOYWYNGS KUKAWHATOG. MNa tn petadoon twv Sedopévwy, xpnoLlomnolel otabepol pe-
v€00oug makéta Twv 53 bytes, Tic kuP£leg (cells). To yeyovdcg, ot xpnotpomnotolvtol KUPENES
otaBepol pey£boug, emiPapuvel mOAU Alyotepo TI¢ Slepyacieg petaywyng Kot SpopoAoyn-
ong, mou ektehouvtal o€ KaBe kOpPBo tou Siktvou ATM. Etol, umopouv va entteuxBoUv oAU
VPNAEG TaxUTNTEG LETAYWYNG TWV SE80UEVWV.

To ATM mpood£pel Ta £€AC MAEOVEKTHOTA
e Tayutnta: urtootnpilel pubpoUC HeTaPopag LEXPL Kal 622 Mbps.

® EMeKTOOLOTNTA: ETUTPENEL TO auénuévo eupog Lwvng pEoa OTL N6 UTIAPXOUOEG
OPXLTEKTOVLKEG.

® ATOKAELOTIKO €UPOG LWVNG: gyyudtal To pubuod petadopdcg yia pio unnpeoia.

e MNaykoopla edpappoyn: mpoodépel tn Suvatotnta piog Avong amod Akpo-oe-AKPO, Ao
TOTIKO eTtinedo péxpt diktuo gupelag meploxnc (WAN).
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Euvleon mpoofaong

K/NHBHW Mbps

ATM Switch

Payoxoxahia
Broadcast Server 155/822/1200 Mbps Managemant

EovBeon mpoocPaans ==
o S0, G 100/156/€22 Mbps Connectionless
= gl i Lan Emulator

- \ Ef"‘ <) m =

e i e s “!.1.1

EuymevTpwTig

Ltafpol cpyaciag

IxNua 2.6.a: Aiktuo ATM
(Anyn: http://ebooks.edu.gr/modules/ebook/show.php/DSGL-C104/423/2835,10774/)

KueAida ATM (cell). Mio otoyelwdng kupehiba ATM amoteeitat and 53 oktadeg (octets/
bytes) ek Twv omolwv:

e OL5 nmpwrteg amotelouv tyv emikedpolida (header), n omoia mepLéxet oe 3 oktAdeg TO
pHovadLko avayvwploTikd cuvdeong VCI N VPI, ula oktada eAéyxou Kot pia oktada pe
KwdLka avixveuong AaBoug yia tnv emnikedaiida.

e OLumnolouneg 48 oktadeg eival Sedopéva tou xpriotn (payload), pe mpoalpetikd 4 and
OQUTEG VAL XPNOLUOTIOLOUVTAL 0AV AVOYVWPLOTIKA YL TNV QVACUYKPOTNON UEYAAUTEPWVY
TIAKETWV YLOL AVWTEPA 0TASL amd o ATM cUpdwva pe To poviélo OSI.

H 18¢a tou ATM eival n €nc:

Avti va avayvwpilel to clotnua tov aplBuo g ouvdeonc amd tn B£€0n Tou TOKETOU OTIWG
oto STM, amAwg GEPEL TO TMAKETO TOV aplBUO tNg olvdeong poll pe ta 6edopéva, Kat Tou-
TOXPOVA KPOTA UIKPO TOV GUVOALKO aplBud Twv bytes og éva mokeéTo, £€tol WoTe, av xoOel
Karmoto Adyw cuudopnong, auto va £XEL EANAXLOTN EMLPPON GTNV por] TWV SE60UEVWY KoL LOWG
va Umopel va avaktnBel pe eldikoug alyoplOpoud.

To ATM napéxel eite poviua (PVCs) eite emheyopeva (SVCs) vontd kavaAia. To vontd outd
KavaAla propoUv va urtootnpitouv “otabepd aplBpo duadikwyv Pndiwv” (CBR - Constant Bit
Rate) ] “petaBAnto aplBud duadikwv Pndiwv” (VBR - Variable Bit Rate). KaBe kupeAida ATM
TIou oTéAveTal oto Siktuo mepléxel mAnpodopieg SleuBuvoloSOTNONG TIOU ETUTPEMOUV ThV
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EYKOTAOTAON EVOG VONTOU KOWAALOU HETOEL TWV ONUELWV AMOOTOANG KoL ARYPNG. ZTN oUVEXELA
OAeg oL kU eAibeg peTadEpovTal LECW TOU VONTOU KOWVAALOU LIE TN OELPA ATTOCTOANG TOUG.

Server
o0
.
ot M { WL
sen [OO0—>“—">
L\
D/D ON\O
O

W = workstation
[J=53-byte celis

Ixnua 2.6.B: Metadopad 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 oroiol Spopoloyoulv xwplig kaBoAou kabBuoTtépnaon Tig eloepXOpeveg KUPEANEC. ETOL, N Te-
xvohoyia ATM mpoodépetl oAU uPnAEg TaxUTNTEG KON Kal KATW oo ocuvenkeg iaitepa
auénuévncg kivhong oto diktuo.

-

-
- - -
.

Ewoéva 2.6.0: Metaywyeic ATM

Yav Héoo PeTadoong Umopel va xpnotpomnolnBsl onolodnmote amnod ta SlabLoipa HEoa, OTWG
ouVECTPapUEVO (elyog KaAwSiwy, opoagoviko KaAwdlo, omtikn iva. H petatpornr) tng umap-
xouooag Sktuakng untodoung os kaboapd ATM meplBallov amoattel oe peydlo Babud avrti-
KATAOTOON TOU €OTALOMOU, KATL TIOU QITOTEAEL AVAOTOATIKO TTOPAYOVTO OTNV TAXELA KAl O
peyaAn kAipoka e€amhwaon tng texvoloylag ATM. Exel dpwg én apxioet va amote)el kipla
erloyn otnv avamntuén Siktuwv kopuou (backbone).
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2TO)0C Tou ATM eival n dnuoupyia evog eviaiou Siktuou To omolo Ba umootnpilel:

e TnAediaokePn (Video Conferencing)

Awaoken amno ypadeio oe ypadeio (Desktop Conferencing)

EwkovotnAédwvo (Videophone)

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

Ermukowwvie¢ ATM HeydANG XwpNTIKOTNTAG HE KvntoUg KouBoug (ouvnBwg pe
Sopudopikég Leutelg)

2.7 NpwtdkoAAo ZUvEeonG Zneiov npog Inpueio (PPP)

To eninedo levéng (oLvdeong) Sedouevwy ou BplokeTal KATW Ao to eninedo diktuou &i-
vaL UTIELBUVO yLa TNV ATOSOTIKI ETILKOWVWVIO LETAEY TWV YELTOVIKWY KOUPBwWV evOg SiKTUOU.
OL yettovikol kOpBoL pmopet va sival péAn evog TomkoU Siktuou og £va 8iktuo MOANATANG
npooBaong r Svo kopPoL os aneuBeiag olvdeon o £va SiKTUO oNUELO TTPOC CNUELD. APXLKA
TOV TPOTO EMIKOWWVIAG 0TI OUVSEDELG onpelo Tpog onueio kaBOpLe €va N TUTIOTIOLNUEVO
TPWTOKOANO xwpic 8laitepeg Suvatotnteg to SLIP.

To mpwtdkoA o TUvSeong Inueiou mpog Inueio (Point to Point Protocol, PPP) mpwtospda-
viotnke ota téAn tng Sekaetiog to ‘80 yia va KaAUPEL To Kevo TG UTtaPENG eVvOC OAOKANPW-
pévou mpwTtokOAAou oo eminedo {evéng dedopévwy mou Stacuvdéel to emninedo Siktvou IP
Tou TCP/IP pe to dUOLKO eMineSo o€ GEIPLAKEG CUVOEDELG HETOEL U0 CUGKEUWV. ZHLEPA TO
PPP eilval uio oOAOKANPWUEVN OLKOYEVELD altd TPWTOKOAAQ Tou cuveXwg e€eAlooovTal Kat
EVOWHATWVYOUV SUVOTOTNTEG WOTE VA KAAUTITOUV VEEG OVAYKEG. ZUXVA avadEpeTal To Baotko
PPP w¢ €va mPpwTOKOAAO KOl T EMUTAEOV TIPWTOKOAAX TIOU EVOWUATWVEL avadEPOVTAL WG
UTIOTIPWTOKOAAQ Tou PPP.

P ZYNAEZH MNANQ AMO MIA ZYNAEZIH PPP

PP ZYNAEZH NANQ AND TH ZYNAEZH ZE @YZIIKO ENINEAO
v IYNAEIH IE QYIIKO ENINEAD METAZY AYO EVEKEYDN—[

AikTuo

Ewova 2.7.a: Eykatdotacn olvdeong e mpwtokoAho ZUvdeong Znueiov npog Inueio (PPP)
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To npwtokoAAo smunédou {evéng Sedopévmwv PPP mtapexel TG Sladikaoleg petadopag
TIANPOGOPLWY TIAVW OE CUYXPOVIOHUEVA KOl OICUYXPOVLOTO KAVAALO ETTLKOLVWVIAG ETLTPE-
movtag nuiapdidpoun kat mAnpn audibpoun emkowwvia Petafl U0 CUOKEUWY, UETA-
dEpovtag oe popdr mhatciwv (frames) makéta anod onolodnmoTe MPWTOKOAAO TOU ETtime-
Sou Siktuou (IP, IPX k.d.) oto duoLkd YEoo.

Avvatotnteg Kat AgovekTpata tou PPP. To mpwtokoAo PPP eival mpwtdkoAAo mpooa-
vatohlopévo oe cuvdeon (Connection Oriented Protocol) SnAabdn mapéxel unnpeoieg aglo-
ToTNG cUVEEDONC MAVW OE LA EYKATEOTNUEVN cUvdeon petaty dUo akpwv umootnpilovtag
mAaolwon Twv TIOKETWY Kal €rMAéoV €va oUVOAo amd eAéyxoug Kot Suvatotnteg ylo
v e€aodaiion tng petadopag Twv MANPodopLWY OTIWG:

Tnv moAumAe€ia makétwy anod dtadopeTikd MPWTOKoAAa Tou emumédou SiktUou o UL
ouvbeon.

Tov €Aeyxo opaApdtwy petadoong péow tou mediou CRC otnv emkedpaAidba kabe
mhatoiou.

Mapéxel UNXOVIOUO SLOmMPayUdTteUonNg TwV TOPOUETPWY TNG oUVEEoNG, OMwG To
HEYLOTO ETUTPEMOUEVO HEYEBOG MAaLGiou

Mapéxel TEXVIKEG €AéyXou TNV moldTNTOG TNG oUvdeong mpPw tnv Hetadoon Kal
eniPAePng katd tnv StdpKela petddoon Twv mAaLoiwy.

Yrootnpilel é\eyxo muotomoinong tautotntag unootnpilovtog moAAd SladopeTikd
npwtdkoAAa onwce (PAP, CHAP K.d.) tpLv TNV eykatdotacon tng ouvdeonc.

Yrootnpilet emutA£ov SuvaATOTNTEG OTIWE CUUTTILEDH, KPUTTTOYPAPNON, KOl EKUETAAAEU-
on moAwv SladopeTikwv cuvdécswv oe PUOIKO emimedo LVAoTOLWVTOG Eval LOEATO
KAVAAL QUENUEVWY ETILOOOEWV.

H Aettoupyla eykatdotaong tng cuvSeong Kot Tng petadoonc dedopévwy tou PPP otnpile-
TOL o€ TPla Baotka Pépn:

H evBuldakwon PPP: H mpwtapyikr Souleia tou PPP eival va mapaldfel ta moaketa
amno to eninedo diktuou Kal va Ta evBuAakwoel o mAaiola (frames), Tn povada peta-
dopag tou eninedou LevéNng dedopévwy. Ta MAaioLa SnULOUPYOUVTAL EVOWUATWVOVTAG
Ta Sedopéva pall pe amAég mAnpodopieg Eheyxou TG petadopdg €acdaiilovrag pi-
KpO HéyeBog mAaloiou yla TV PeyLoTomnoinon tng anodoTikoTNTAg TS Letadoong Kal
™n¢ taxvtntag enefepyaoiag.

MAdoio (Frame) AeSopévwv PPP

Emkepalida
! Aweubuvon EAEV)XOG Tunog Acbopeva ;
{Flim-;u;ule} (Address (Control Mpwtéxohouv |{Data 46~1500 1FC;K;Iletes]
g 1oy 1 byte) 1 byte) (Type 2 bytes) bytes) 4

Inuaia 1 byte - yua 1o ouyxpovioud évapéne

auyxp

Ewova 2.7.8: MAaioto PPP
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o To NpwtdkoAlo EAéyxou Zuvdeong (LCP): To mpwtdkoAAo LCP eival umeBuvo yla thv
£YKOTAOTAON, SlOTHPNON Kal TEPUATIONO TNG oUVOEDNC UETOEU TwV SUO YELTOVIKWY
Slemadwv Twv cuokeuwv. Elval £va eKTETOUEVO TIPWTOKOAAO TIOU ETUTPETEL EYAAO
aplOud pubuicswv kot avtaAloyng mopapétpwy mou efacdalilouv Tov Xpnotpomnoi-
non tng oUVSEONG E TOV TPOTIO Tou cupdwvnBnkKe. Emiong oto mpwtokoAAo eAéyyxou
urootnpiletal éva oclUvolo amd SladopeTIKA MPWTOKOAAA TLOTOMOLNONG TAUTOTNTOG
(authentication) mpwv tv eykatdotacn tng ouvdeonc. EmumAéov mPooTEONKaY UE TNV
TIAP0S0 TOU XPOVOU OPKETA TPOALPETIKA TPWTOKOAAQ TOU umootnpilouv cuurieon,
Kpurttoypadnon kat aAAa.

o Ta mpwtokoAAa EAEéyxou Awktuou (NCPs): Emeldr) to mpwtdkoAo PPP umootnpilel
Vv evOUAdkwon oto mAaiolo SladopeTikolg TUMOUC TTIOKETWY TIOU XPNCLUOTIoLoUVTOL
oto eninedo Siktvou n Slaxeiplon Toug oTNV eyKATACTACH NG ouvSeong SladEépel ot
KaBe mepintwon oto emninedo (evENC. Metd tov KABOPLOPO TWV YEVIKWY pubuicswy
ouvbeong amod to LCP o éAeyxog petafipaletatl oto NCP mpwTtOKoAAO TOU avTLoToLKEL
OTOV TUTIO TWV TIOKETWY TOU TIPWTOKOAAOU Ttou Xpnotuomnoleital oto emninedo Siktuo
KaL amaltel emutAéov el8IKOTEPEC pUBULOELG yLa TNV gyKaTaoTtaon tng ouvdeong. TETola
TpwTOkoAAa gival to IPCP yia to IP, NBF yla to IPX kot NetBIOS k.a.

H Aewtoupyla petadoong dedopévwy pe Tn xprion tou PPP Slakpivetal oe Tpel BAOIKEG da-
OELC:

e 1n ®ddaon - H eykatrdoctacn tng ouvdeong: Mpw oL SUO CUCKEUEG apXioouv va
avtaAAaooouV dedopéva SLATIPOYLATEVOVTOL TIG TTOPOAUETPOUG CUVOEDNC TTIOU TIPOKEL-
ToL va eykataotabel. £’ auth tn ¢paon to Pacikd MPWTOKOANO adoU OAOKANPWOEL TLG
VEVIKEG puBuioelg petaBipalel tnv Stadikaoia EAeyxou puBUICEWV TNG EYKATAOTAONG
ouvbeong oe emIMAEOV TPWTOKOAA yla eKTEAEON TPOOOeTWY Sladkaolwy, Onwg Ti-
oTOTMOLNOoN TAUTOTNTAC, CUUTiEDh, Kpunttoypddnaon Kal eOIKEG Sdlepyacieg mou amal-
TOUVTOL ATIO TO CUYKEKPLUEVO TIPWTOKOAAO Tou enutédou Siktlou.

e 2n ®aon — Aswtoupyia oe ouvdeon. ¥’ aut tn ¢$ACN OL CUCKEUEG TtapaAapPa-
VEL TTAKETA o To eminedo SIKTUOU T EVOUAAKWVEL O Aol KoL TO LETADEPEL OTO
duokd eninedo. H cuokeun mapaAnmtng AapPavel To mAaiclo onou epapudloviag
v avtiotpodn Stadikooio mapdyel To apXKO TIOKETO Kal TOo LETADEPEL OTO eninedo
SiKtuou.

e 3n ddaon - Teppatiopdg ovvdeong. Otav oAokAnpwBel n petadopd - [ yua
omnolodnmote AAAo AOyo - KaBs cuoKeur] €XEL TNV SuvaToTNTA CUUDWVA LE TO TIPWTO-
KoAAo eAéyxou olvVOeonG va Teppatiosl Tn cuVOeon.

EMEKTAGLUOTNTA TOU PWTOKOAAOU PPP

‘Eva amo ta onUavtikOTepa MAEOVEKTAUATA TOU TipwTokOAAou PPP sival n eméktaon twv du-
VaToTHTWY Tou. Apxika Eekivnoe va Sladidetatl we Paoiki péBodog oelplaknig oclvdeong oto
eninedo Leviéng dedopévwy petafh SVo KOUPwWV Kol dlaitepa otnv mpocBaocn oto Aladiktuo
pe Dialup ouvééoelg kat Tn xprion modem. Zipepa n dtadoon tou PPP €xeL obnynoeL otnv
QVAMTUEN VEWV TIPOEKTACEWY TOU TPWTOKOAAOU PPP omwcg to mpwtokoAlo PPP emdvw oe
Ethernet (PPPoE) kol tou PPP emavw og ATM (PPPoA) mou xpnoLUomoLlouvTal yLa th cUvoeon
oto Aladiktuo e tn xprion texvoloyiag xDSL.
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Epwtnoelg - Aoknoeig Kepaiaiou

1.

ok wN

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

Molec oL Baotkég Asttoupyiag tou ducikol emumédou Kat tou emnédou olvdeong Sedopé-
VWV 0To povtého avadopag OSI;
Molec oL Baotkég Aettoupyieg Tou emuédou mpodoBacng diktuou tou mpoturnou TCP/IP;
TL ovopadletal pébodog mpoomélaong (access method) oto péoo petadoong;
Motot gival oL TpOTOL yLa TV anoduyr TAUTOXPOVNG XPNONG TOU HECOU HETAPOPAC;
MoLoug TPOTOUG UTINPECLWYV TtaPEXEL To untoeminedo LLC pe Bdon to mpotumo IEEE 802.2;
JTNV neplmTwon mou yvwpllate OTLTO KOVAAL ETKOWwViag, Tou eiyate otn Stdbeon oag,e-
Eaodalilel oAU ULkpO TT0c00TO AaBwv, olou eidoug umnpeoia yla tov EAsyxo AoyLKAC
YUvdeonc Ba mpoToloaTE, €AV UMOPOUCATE Va EMAEEETE KAl YLOTL:
o. Yninpeoia xwpig emPePaiwon kot xwpic cvvdeon.
B. Ynnpeoia pe eruBeBaiwon Andng xwpig ocvvdeon.
y. Yrinpeoia pe cuvéeon.
TL evvoolpue pe Tov Opo «oUykpouon» (collision) otn péBodo mpooPfacng oto péco
CSMA/CD;
E€nyelote Toug AOyoug, Tou BETOUV MEPLOPLOUOUG OTO UNKOG TWV UETOSIOOUEVWVY TTOKE-
TWV Ao Toug otabpoUg epyaoiag, kaBwg Kol 0To HNKoG TwV KOAwSiwv o Xpnotuomnot-
ouvtal, oto potumno IEEE 802.3.
O XpOVOG EMOVEKTIOUNG TwV oTabUwv epyaociag os Siktuo IEEE 802.3, o nmepimtwon
oUyKpouong eival :
o. KaBoplopévog.
B. Tuxalog.
y. PuBuilopevoc.
Ye L Sladépel n petadoon Baoikng Lwvng (Baseband) amo tn petadoon eupelag {wvng
(broadband);
MepypaPte nmwg eival kataokevaopévo £va kaAwdio F/UTP (FTP).
MepypdPte mwg eival kKataokevaopuévo éva kahwdio S/FTP (SSTP).
MNooa feuyn €xelL éva kahwdlo UTP mou xpnotomnoleital oto Ethernet kat mola elval n
MEYLOTN amOoTaon TIOU KAAUTITEL U WV LE TO TIPOTUTIO; AVADEPETE TA XPWHATA TWV
levywy;
Moto mAeovékTnua divel n Bwpdkion o £va kaAwdLo;
AvodEPETE TN OELPA TEPUATIOUOU TwV (euywv evog kaAwdiov UTP os cuvdetrpa 8p8c
tumou “RJ-45”. AWOTE TNV AVTLOTOLXLO XPWHATWYV - AKPOSEKTWV CUUPWVA LE TO TIPOTUTIO
ouppatwong T568A.
Auo omtiKEG iveg €xouv Slaotdoelg mupnva/emukdAung (core/cladding) n A: 50/125um
Kot n B: 9/125um. MNowa and tig Suo eivat moAUTponn Kal ol povotporn; Mota €xel
XapunAotepn e€acBOévnon kot KAAUTTEL PeyaAUTEPEG ATTOCTACELC;
AvadEpete SUO AVTIKELUEVIKOUG OTOXOUC TNG KwSLKOTOINGNE Kol NAEKTPLKIG ONUATOS0-
TNONG O€ LA ETUKOWVWVIA HEGO OTTO €Va PUCLKO UECO-KOVAAL.
MNepypate tn doun pag duaotkng dtevBuvong MAC Ethernet kat e€nynote mola elvat n
Aettoupyia twv Pnoiwv M-bit (I/G) kot X-bit (U/L).
Mo tn StevBuvon MAC 88-c9-d0-12-34-56 Bpsite Ti¢ THEC Twv M-bit (1/G) kau X-bit
(U/L). AkohoUBw¢ avalnTAoTe 6To ALASIKTUO TOV KATOLOKEUAOTH TOU UALKOU QUTOU LIE
Bdon to OUL.
Metaypate tn dtevBuvon 00-d0-63-56-78-90 £toL woTe va gival evepyorotnuévo (1)
1o 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.

Méoa VLAN umnootnpilel to nebio VLAN Identifier otnv etikéta Q-tag evog mAatoi-
ou Ethernet;

Molo elval To HEYLOTO UNKOG TNG povadag ekmourng (MTU) kal moLo To YEYLoTo HEye-
Bo¢ mhatoiou mou avayvwpilel to mpotuTo tou Ethernet (IEEE802.3);

Molog sivat o pohog tou mediov tng akoAoubiag eAéyyou mAailoiou FCS (Frame
Check Sequence);

Ti elvat to Jumbo frame kol oe moLeg epapLOYEG N XPriON TOU EXEL TTAEOVEKTHLLOTA;

Y& moleg epapUoYEC N xprion Jumbo frame mapoucLdlel PelovEKTN Q. ALTLOAOYHOTE TO.
BAATe e O£LlpA MPOTEPALOTNTOC TOUG TIAPAKATW TPOTOUG AElToupylag KATA TNV QUTO-
patn dlampayudteuon.

ZELPA POTEPALOTNTOLG 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

Tuavtutpoowrneouv ot 6pot MDI, MDI-X kat Tt givat n Asttoupyia “Auto MDI/MDI-X"
Tou avadEpeL OTL UTtooTNPILlEL Evag mpooappoyéag Siktvou Ethernet;
MNepypadte ta Baolkd otolxeia amod ta omola amoteAsital £va acUppato Siktuo
pe KUEAEG.
Ti eivat ta acVppata tomika Siktua (WLAN);
T eival éva acUppato onuelo mpocPacnc (Access Point, AP);
Motla emtineda tou povrédou OSI eplypddovtal otny opada mpotunwy tou IEEE802.11;
Mola elval Ta TTAEOVEKTAMOTA KAL TIOLA TO. LELOVEKTALATO TNG ACUPUATNG TOTOAOY(-
ag Swktuou ad hog;
Tu elvat n Swadkaoia cuoxetiopol (association process) ota acUppata Oi-
KTud UTLOSOUAG;
Mota eival T TAEOVEKTHOTA KOL TOLA T HELOVEKTHHOTA TNG 0LOUPUATNG TOToOAOYi-
ag Siktuou Infrastructure;
Moo miotelete OTL €ival To BACLKOTEPO TIAEOVEKTNUA TNG TeEXVoAoylag ATM, mou
TNV KAVEL va givat n kOpLa texvoloyia 0To xwpo twv Siktuwv kopuoU (backbone);
Jtnv texvohoyia ATM ta deSopéva xwpilovtal os:

o. Mhaiowa

B. Nakéta twv 43 bytes

y. KupéAeg (cells)
Ztnv texvoloyia ATM, cav péoo HeTAdoonG, Umopel va xpnotpomnotnBel uévo n omti-
Kn va;
Mooog xpovog xpetdletal ya va petadobel to meplexopevo evog yepdatou CD (640
MB) péoa amo pia cuvdeon ATM twv 622 Mbps;
Ao tL anoteAeital pa kuPeAida ATM (cell);
TL elval ol petaywyeic ATM;
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41. Molog eival o otdxo¢ Tou ATM;

42. Awote éva 0pLOMO YLa TN Asttoupyia Tou pwTokoAAou PPP.

43, E&nyelote TL onuaivel 6tL to mpwtokoAAo PPP sival mpocavatoAlopévo os ouvdeon.

44, Avodépete Ta Baolkd cuoTaTIKA HEPN OV Baoiletal n Asttoupyia TOU TPWTOKOA-
Aou PPP.

45. Mepypadte tn Aettoupyia evOuldkwong tou PPP

46. Mola givat n Aettoupyia Tou MPWTOKOANOU €leyxou cUVSEONG

47. MNotog eivat o Adyog yLa T xpnoLuomnoinon twy npwtokoAAwv NCP mipLv Ty eykataotach
pLag cluvdeang

48. Nepwypalte tg TPl Ppaoelg Baon Twv omoiwy yivetal n petddoon mAnpodopLwv oTo
eninedo Levéng dedopuévwy PeTalL U0 CUOKEUWV LLE TO TIPWTOKOAAO PPP

49. Torti elval onpavTKO TAEOVEKTNUA N ETEKTOCLUOTNTO TOU TIPWTOKOAAOU PPP.

Acoknoelg o€ Epyaoctnplako NepBailov

1. ZTtov UTOAOYLOTH TOU EpyaoTnpilou mou ouvhnBwg epydleots, eVTOMIOTE KAl KATaypAYTe
™ puoikn StevBuvaon tou (MAC). Ztn ouvéxela e Baon to OUI avalntrote va Bpeite tov
KATALOKEUAOTH TOU UALKOU TNG KAPTAG SikTUou. (YIOdelén: xpnotUormotnote TIC EVTOAEC
ipconfig /all 1j ifconfig kata mepintwon)

2. XpNnOLUOTIOLWVTAG ToV amapaitnto €omAlopd epyalsiwv Kol Ta amapoitnto UALKG Kato-
okevdote éva kaAwdlo Siktvou Ethernet UTP, purkoug 1,81., yla cUv&eon umohoyLotr og
petaywyéa oclpdwva Pe Thv Tumonoinon T568A.

3. XpnowomoLwvtag Tov anapaitnto eEomAlopd epyoleiwyv Kal Ta anapaitnTa UALKA Kata-
okevaote £va kaAwdlo Siktuou Ethernet UTP, unkoug 1,84., ylo cUvSeon UTIOAOYLOTH LE
UTOAOYLOTH TO Omolo va unootnpilel Gigabit Ethernet ywpic tn xprion tg duvatotntog
“Auto MDI/MDI-X"

4. Epyalopevol og opadeg, “otnote” éva pikpod diktuo Ethernet amotehoUpevo anod petayw-
VEQ, Kol TEOOEPLG TOUAG)LoTOV oTtaBpouc. Kataypate OAa ta UALKA TTou Ba xpelaoTeite.
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Kedalaro 30
EMINEAO AIKTYOY-AIAAIKTYQZH

Elcaywyn

To eninedo Siktvou Kot to avtiotolyo Atadiktiou tou povtéhou TCP/IP amoteAel tov ouvde-
TKO KPIKO O OTOLOG ETUTPENMEL OTA TOTUKA SIKTUA TIOU XPNOLUOTIOLOUV SLadOPETIKEG TEXVOAO-
yieg Siktvwong va evwBolv og peyalltepa Siktua - Stadiktua, pe anokopUdwU TO YVwoTo
pag Internet. e autd cupuBaldouv n SievBuvolodotnon kat n SpopoAdynon, Suo PACIKEG
AELTOUPYLEG TOU CUYKEKPLLEVOU ETILIIESOU YUPW amd TLG OTOLe EPLOTPEDOVTAL OL SOMEG KAl
TO TPWTOKOAAQ IOV TO adopouv.

AwSaktikoi ZToxot

Me tnv ohokArpwon tou 3 kedpahaiou ot padntég Ba mpémel va sivat o Bgon va:

avayvwpilouv To eminedo SIKTUOU WG TO KATWTEPO eMiNeSo TOU SLACTPWUATWHEVOU
povtélou Siktuwaong mou Kablotd ediktr tn Staclvdeon SiKTL WV

KotavooUV OTL To TAKETO Tou erunédou Siktuou (IP) mapapével oxeddv autololo oth
Stadpopun mou Slavuel amno tov H/Y-amootoAéa wg tov H/Y-tapaAimen, pue HeTaBolEé
povo oplopévwy Tediwv Tou, oe avtiBeon pe ta NAEKTPLKA orpaTa KAl To MAaiola
Ethernet ta onola “emiBLwvouv” PéEXPL TA OPLA TOU TOTIKOU SLKTUOU

e meplypddouv tn doun pa dtevBuvong IP kot To oxnua dteuBuvolodotnong tou IPv4.
e avayvwpilouv mote pla dtevBuvon IP elval cwoTtr, va TV KOTATACo0oUV 0ThV KAGon

TIOU aVnKeL, va evtomilouv tn SlevBuvon Siktuou oto omoio avrkel kat tn StevBuvon
EKTIOUTTIAG

opilouv tnv évvola TNG HAokag Siktuou, TIG ataflkég dteuBuvoelg (CIDR) kat va
npoacdlopilouv Sedopévng Tng LAoKag Toleg AAAeC IP avrkouv oto iSlo Siktuo pe pia
OUYKEKPLUEVN N doopévn IP

unoSlktuwvouv éva Siktuo umoAoyilovtag tn véd HAOKA Yylo ToV 0plBud twv
{ntolpeVwY UTIOSIKTU WV

neplypadouv tn dopr tou makétou IP (datagram) kat tn Asttoupyia twv Sladopwv
nediwv Tng emikedaAidog tou (ttl, DF, MF, offset ktA.)

avtiotolyilouv dleuBlvoelg MAC pe tic avaioyeg IP

Tieplypacdouv 1o poAo Twv mpwtokdAAwv ARP kat RARP

neplypadouv t Sladikacio evBUAAKwoNG akETwy IP evtdg mAatoiwyv Ethernet
evtomifouv Kal vo. TPOTOMOLWOUV TG puBpioslg SIKTUOU O £vav UTIOAOYLOTH UE
Aettoupyko 20otnpa Windows rj Unix

€VTOTIL{OUV KaL VO TPOTIOTIOLOUV ToV Ttivaka ARP

e meplypddouv tTnv évvola Tng SporoAdynaong Kat va evtomilouv kot va puBuilouv tov

Tivaka dpopoAdynong
eAéyxouv To BaBUO AELTOUPYIKOTNTAG TWV TPLWV TTPWTWVY eMESwy (OSI) og évav H/Y.

ASOKTIKEG EVOTNTEG

3.1 AleuBuvolodotnon Internet Protocol ékdoon 4 (IPv4).
3.2 To autoduvapo maketo IP (datagram) — Aopur) makétou.
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3.3 MpwtokoA\a avelpeong kat anodoong dteuBuvoswv, Address Resolution Protocol
(ARP) kat Dynamic Host Configuration Protocol (DHCP).

3.4 AleuBuvoelg IP kot Ovopatohoyia.

3.5 AteuBuvolodotnon IPve6.

3.6 ApopoAoynon.

3.7 NpwtokoAAa - AAyopOpol SpopoAdynong.

3.1 AieuBuvoodotnon Internet Protocol ék6oon 4 (IPv4)

To eninedo Awtvou (Network layer) oto povtého OSI 1 to avtictoo Awadiktuou Tou TCP/IP
TiapEXEL TN Aoykh SleuBuvolodotnon ylo Oha ta Stacuvdedepéva petafl toug Siktua. Opo-
VTieL yLa TNV eUPEON TNG KATAAANANG SLAd PO KaL TTApAd 00 TOU TTOKETOU SESOUEVWY OTOV
TeAKO KOUPO, €pyo TO omoio xapaktnpiletal wg dpopoAdynon (routing). Ztnv mpoonabela
OLUTH TO TIOKETO UMOpEL va XpelaoTel va dlacmaotel og dtadopa TUALATA Ta omola Unmopel
va dTacouv amod AAAeG SLadpopEG Kal Le SladopeTIKr Oelpd, OUWE To eninmedo diktuou Ba
Ta emavaouvBéoel kal Ba avadépel onotadnmote npoPAnuata nopadoong npoklPouv. To
eninedo AladSiktou oto povieho TCP/IP £xeL wg Baowkd mpwtokoAAo To mMpwTtokoAAo Ata-
Sktvou (Internet Protocol - IP) to omoio mapéxel unnpeoieg anokAELOTIKA Xwpi¢ cuvdeon.
o To OKOTO AUTO Xpnoluorolel avtoduvaua rtaketa IP ta onoila ovopdlovrat datagram (=
data + telegram).

310 eninedo AwadiktUou, ekTOC amod to Baokd mpwtokoAlo Awadiktiou IP, Asttoupyel to
MPWTOKOAAO pnvupdtwy gAéyxou Atadiktuou (Internet Control Message Protocol - ICMP)
KoL To TPWTOKOAAO SLaxeiplong opadwv Atadiktuou (Internet Group Management Protocol
- IGMP). Ta mpwtokoAAa ICMP kat IGMP cuvnBwg 6& XpnoLUOMoLoUVTaL OTtO TOUG XPrOTEC KoL
TG epapOYEG TOUG AAAG 0t SLKTUOKEG OUCKEUEG KAl AOYLOMLIKO GUOTNUATWY.

To ICMP xpnotuomoleital Kupiwg yla Tnv avadopd choApATwY LETAS00N EPWTNUATWY
Kot avapetadoon (relaying) Stayvwotikwy pnvupdtwy. E€aipeon amoteAoUv oL eVTIOAEG
ping ko traceroute.

To IGMP xpnoluomnoleital yla TNy opadomnoinon UoAOYLOTWY KAl OITOCTOAN UNVULATWY
TOUTOXPOVA O€ OAOUG TOUG UTIOAOYLOTEG TNG Oadag (streaming). 2 évav umoAoyLoTh UE
TCP/IP n uhomoinaon kat urtoothpEn Tou ICMP gival uTtoXpEWTLKY eVw Tou IGMP mpoatpe-
TIKN.

To makeTo IP elval autd To omnoio ¢ptdavel oxedov autoVOLo Ao ToV UTTOAOYLOTH TOU OmooTo-
Afa otov uTtoAoyLoTr Tou mapaAnmTn. OLeVSLANETOL KOUBOL LOVO ULKPEC ETEUBACELG KAVOUVY
o€ opLopEva edia TNG emikedaAldag Tou yla SLaXELPLOTIKOUG AOYOoUG. € OAa Ta evOLAUETA
Siktua evBulakwvetay/ arnoBulakwvetal o Slddopa mAaiolo 20V EMMESOU TA OMOLA OUWCE
LoxUoUV HOVO OTa OpLO TWV EVOLAUECWY GUGLKWY TOTILKWV SIKTUWV KABe dpopda.

210 Aiktuo 1, to makéto IP Stakiveital evOUAAKWUEVO OTO (1610 TTAALOLO OKOUN KL av KvnBel og
Sladopetikd TuAHaTa (segments) tou (6lou Siktuou. Itov Spopoioyntr, amoBuUAAKWVETAL
oo to mAaiolo Tou Awktuou 1, eAéyxetal n StelBuvon mPoopLlopoU Kot tpowBeital oto Aiktuo
2 evOUAQKWVOVTAC TO o€ éva VEo MAQLOLO Tou AktUou 2. To makeTo IP péxpt Tov UtoAoyLoTh
T(POOPLOUOU TIAPEUELVE TO 1610 evw otn dLadpour evOulakwOnke os StadopeTika mMAaioLa.

'OAn n evélapeon vmodopn amnod ypappéc petadoong (amokahouvtot kat (eVEELG, KUKAWUO-
TA | KAVOALQ) KOl CUOKEUEG HETOYWYNC-OPOUOAOYNTEC XOPOKTNPI(ETOL EMLKOWWVLAKO UTO-

[72]



EMIMEAO AIKTYOY-AIAAIKTYQZH

SIKTUO Kal ETUTPENEL 0 SUO OKPALOUG UTIOAOYLOTEG VO ETILKOLVWVAOOUV HETOEU TOUG. ZTa
Siktua texvoloyiag TCP/IP, To €MIKOWWVLAKO UTIOSIKTUO £XEL AELTOUPYLKOTNTA HEXPL KOL TO
eninedo dladiktvou (30 emninedo OSI). Abo 1 meplocdtepa aveédptnta Siktua Stacuvdede-
pEVa HETAED TOUC WOTE Vo AElToupyolV w¢ €va UeydAdo Siktuo cuvBEtouv £va Atadiktuo
(internet - pe to i ukpd/meld).

pETaywyEag

(switch) Bpopokaymic

5 |‘EOAPMDI'HE I" E®APMOIHZ

AlEnagn 4-5 Alemagn 4-5
4 E: META®OPAL I“‘ META®OPAZ
Aenagn 3-4 j Aenagri 3-4
3 E: AAAIKTYOY I.‘ .......................................... ,.hlII ﬁIAﬁH{WOY A Iq-)-lx AIAAKTYOY I
Awenagr 2-3 : Aienolgn 2-3 Aenagn 2-3
o [V _zEVEHE . ZEYEHE ¥ zEvERE V) _ [V zevems
AAEAOMENON A AEAOMENQN A A AEAOMENQN A A AEAOMENQON
Alenagn 1-2 Alendgn 1-2 Alenagn 1-2 Aenagn) 1-2
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Ewova 3.1.0: Alktua kat Aladiktuo

Y& éva 6IKTUO UTTIOAOYLOTWY, YLO VA UItopETEL N TAnpodopia va GTAceL oToV UTIOAOYLOTH TIpO-
opLopoUl e TN popdr makeTwyv dedopévwy, Ba mPEMeL oL UTTOAOYLOTEG va tpoodlopifovton
HME HOVASLKO TPOTO e KATIOLO oYM SleuBuvaloboTnong, OMWCE oL KATOLKIEG O pLa TIOAN
gvtomnilovtal amo Tov aplBud, TNV 080 Kol TOV TAXUSPOULKO KwSLKAL.

3TN ouvéxela avadePOUAOTE OTO LLOVTEAO KOL OTNV OLKOYEVELA 1) OTOLBO MPWTOKOAAWY TOU
TCP/IP.

3.1.1 AleuBuvoeig IPv4

To MpwTtokoAAo IP opllel OTL OL UTTOAOYLOTEC TTOU CUMUETEXOUV O€ €va SIKTUO, XpNOLLOTIOLW-
VTOG TO OUYKEKPLUEVO TTPWTOKOAAO (TnVv €kdoon 4 - IPv4), avayvwpilovtal pe LovadSiko TPOTo
amnod évav 32urito Suadiko aplbuo, tnv dtevBuvon IP (IP Address).

‘Evag te€tolog apBpog eivat . 0 11000000 10101000 00000001 00010010
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TNV TPAYLOTLKOTNTA £VOG UTIOAOYLOTIG UMOPEL va €XEL MEPLOOOTEPEG SLEVOUVOELG,
pLo Sladopetikni yia Kabe dladopetikod Siktuo ato omoio eival ouvdedepévog. Omwg pia
YWVLaKn olkia n omola €xel mpocoPn og Suo SPOUOUG TTOU SLACTAUPWVOVTAL, UTTOPEL va
npoobloplotel pe dladopeTikég dleuBUVOELG avaloya e To SpORO amd ToV Omolo Tipo-
oeyyiletal.

AwevBuvon IP £xeL kaBe diktuakn Siemadn (Network Interface) evog unoAoyioth. Etol
£VaG UTTOAOYLOTNG e Suo KapTeg Sdiktuou Ethernet (Siktuakég Slacuvoéoelg) umopet va
£xeL Suo SleuBuvVoEeLG.

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

Tponog ypadng pa dtevBbuvong IPv4

Emeldn évag aplOpog, oe popdr omwg Sivetal otnv mponyoUuevn mopaypado, &i-
VoL SUCKOAOUVNOVEUTOG EXEL ETUKPATHOEL VO avaypadeTat wg €ENG:

Ta Yndia tou,

e opadomnololvtal o TECOEPA TUAOTA Tou evog byte Kot
e avaypdadovral ta avtioTola dekadkd Touc looduvaua,
o SLaxwpLlopeva amno to SUTAava Toug e TeAELEG.

‘EtoL o mponyoUpevog aplOuog 11000000 10101000 00000001 00010010 ypdadetal
w¢ 192.168.1.18 O cuyKekpLUEVOG TPOTIOG Ypadrg avadEpeTal wg SEKASIKN onuELoypa-
dia pe teleieg (four-part dotted decimal notation)

JUUGWVA UE AUTOV TOV TPOTIO Ypadn¢ pia StebBuvon IP yua va gival owoth Oa mpenet:

e vo anoteleital and TEoogpig SEKASLKOUG aplOpoUC SLaxwpPLOMEVOUG e TEAELEG
® kaBe aplOpdc va sivat petaf tou undevog 0 Kot tou 255 (ool auTEC sivat oL TLHEG
TIou prtopet va dpet £vog oktopridtoc Suadkoc aplopoc — byte, and 0 éwg 25-1)

MNapadeiypata Sieubuvoewv IP:

,@] A/A | AIEYOYN:IH 2Q3TH / NAGOZ FATI;
1 192.168.1.12 2Q3TH
2 10.0.0.12.3 NAOOZ ‘ExeL MepLOCOTEPQ AMO TECOEPA TN AT
3 | 172.16.257.3 NABGOZ ‘Eva tunpa (257) elvat 6w amd ta opia 0 €wg 255
4 10.146.0.1 2QTH
5 | 194.219.227.3 ?
6 127.270.0.1 ?
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@ Metatponn Suadikol aplBpol o dgkadiko (8 bit)

H aéia tou Yneliou gival ion ue tn Baon tou cuotnuatoc apidunong (2 yia to du-
adLko v wuEVn o duvaun ue ekd€tn tn Jean tou Yneiou (n apiBunon éekva amd ta
Seéua ko TNV Tun 0, mpog ta aptotepa). Etal yia to 50 Ynpio b o N afio elvar 2° = 32.

Atila Yndiou : 128 64 32 16 8 4 2 1
Wnoio : 1 0 1 0 1 0 0 0
Oéon Ynoiov: | b, b, b, b, b, b, b, b,

ABpoilovtag Tic atleg Twv acowyv, Exoupe 128+32+8 = 168.
Anhor (10101000),= (168)

AN\ mapadeiypara:

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

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

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

@ Metatpornn dekadikol aplOpol os Suadiko (8 bit)
‘Eotw o0 apBuog (205),

1. EAéyxw eav amo to 207 adatpeital n peyalitepn asia Pndiou mou sival to 128
Edooov adaipeital, ektedw tnv adaipeon 207-128 =77 kaw onpewwvw 1 otn 6¢on b,

2. EAéyxw €av ano to 77 adaipeitol n emdpevn peyadiutepn atla Yndiouv mou ival to 64
Edooov adatpeital, ektehw tnv adaipeon 77-64 =13 kat onpewwvw 1 otn B€on b,

3. EAéyxw €av ano 1o 13 adaipeital n emdpevn peyadutepn aia Yndiouv mou ivat to 32
Eddoov Sev adarpeital, onpewwvw 0 otn Béon b,

4. EAéyyw eav amnod to 13 adatpeital n emopevn peyaAtepn agla Pndiouv mou eival to 16
Edooov dev adatpeital, onpewwvw 0 otn Béon b,

5. EAéyxw eav amo 1o 13 adatpeital n emouevn peyadutepn aia Yndiou mou eivat to 8
Epooov adarpeital, extedw tnv adaipeon 13-8 =5 kaL onpewwvw 1 otn Bgon b,

6. EAéyxw €av amod to 5 adatpeital n enopevn peyolitepn agia Yndiou mou sivat to 4
Edooov adarpeital, ektehw thv adaipeon 5-4 =1 kat onuewwvw 1 otn Béon b,

7. EAéyxw €av ano 1o 1 adatpeital n emopevn peyalutepn agia Yndiouv mou sivat to 2
Eddoov bev adaipeitat, onpewwvw 0 otn Béon b,

8. EAéyxw eav amo 1o 1 adatpeital n emopevn peyalutepn agia Yndiouv mou sivat to 1
Epooov adaipeital, extehw tnv adaipeon 1-1 =0 kat onpewwvw 1 otn Beon b

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

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

MNivakag 3.1.1.8: Metatpor dekadikol aplOpol os Suadiko (8 bit)
[75]




Keddhaio 3°

@ Xprioyueg untodeigelg yia tig petatponég BIN <> DEC (8bit)

‘Otav £xoupe amod SELA POC TA APLOTEPA GUVEXOUEVOUG AOOUG, O apPLOLOC
LooUTal Le TNV a€la TOU EMOUEVOU TIPOG TA APLOTEPA (TOU TeEAgUTAloU doou) Pn-
dlou peiov 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 TTEPLOCOTEPOUG ACOUG QIO UNSEVIKA cUUDEPEL v 0Bpoioou e TIG atleg
Twv BE0EWV TWV HNSEVIKWY (TwV AcwV TToU Agimouv) Kal va tnv adalpEcou e amo To
255 (tnv a&ia Tou aplBpou otav €xel Kat Ta okTw Yndia dooug)

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

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

Mivakag 3.1.1.y: Xprolueg umodeifelg yia tig petatpomnég BIN <> DEC (8bit)

3.1.2 KAaoelg (tagelg) Siktvwv - Sleubuvoswv

KaBe &tevBuvon IP amoteAeital and duo Tuuata. To mPWTo TUAKA VAl avayVwPLOTIKO Tou
Siktuou (Network ID) ) mpdBeua (prefix) oto omoio avrkel o UTTOAOYLOTNG Kol TO SEUTEPO TO
oVayvVwPLOTLKO Tou urtohoytotr (Host ID) 1) eniBepa (suffix) puéoa oto ouykekplpévo Siktuo.
To avayvwpLoTIKO Tou StkTtUou givat oav tnv 080 otny omoio BploKeTal Lo oKia eVw To ava-
YVWPLOTLKO TOU UTIOAOYLOTH oav Tov aplBud i tng 0dou mou BpilokeTal N owkia.

Ma napadetypa otn SievBbuvon 192.168.1.12, oL Tpelg mpwtoL aptBuol 192.168.1 npocdlopi-
Touv 1o 6iktuo 192.168.1.0 Kat o teheutaiog (12) tov umtoAoylotry No 12 Tou CUYKEKPLUEVOU
Sictuou.

192. 168. 1. 12
n n n H
Aiktuo YrolAoyiotrig
(network) (Host)

Ta duo auta tunuota Stadopomololvtal avaioya pe to péyebog tou Siktuou. To CuyKe-
KpLpévo S6iktuo, epOCOoV TO aVayVWPLOTLKO TOU UTIOAOYLOTH €XEL eUpoC 8bit, pmopel va xel
péxpt 2% = 256 umohoylotég (0-255, KL av e€atpéooupe Ti¢ Tiég 0 kat 255 oL omoleg €xouv
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€18k onuacia - n tiun 0 mpoadiopilet tn dteuduvon tou Stktuou kat n tiun 255 tn StevBuvon
EKTTOUTTAC - , ATTOUEVOUV UOVO OL TIUEG 1 €wg 254, SnA. 254 UTTOAOYLOTEG).

Eav B6€Aoupe To SikTUO Va £XEL IEPLOOOTEPOUG Ao 254 uTtoAoyLloTEG Ba mpémel va SlateBel
akopa pa oktada (byte) yia to avayvwplotiko tou untohoyloth. Tote to Siktuo Ba umopsei va
€xeL uéxpt 2" = 65536 UTIOAOYLOTEC (OTNV MPAYUATIKOTNTA 65536-2 = 65534, n mpwtn Kat
n teAevtaia TN, OMWCG KAl OTHV TTIPONYOULUEVN TEPINTWON, €xouv 18Ik onuaacio n onoia
Ja avaAvFsi mapakdatw). Mo oakopa peyalutepa Siktua (rmeplocodtepoug anod 65534 unolo-
YLOTEG) Ba mpémel va StoteBel akopo pia oKtada, cUVOALKA 24 bit yLol T avayvVwpLOTIKO TOU
uTtoAoyLoTH. AG ONUELWBOEL OTL avAAOYd LELWVETAL TO (KOG TOU OVOYVWPLOTLKOU TOU SLKTUOU
WOTE OUVOALKA pall e TO avayVWPLOTIKO TOU UTtoAoyLotr va eivat 32 bit.

Me Tov TpOTo aUTO opilovtal ol KAAOELG-TALELG TwV SIKTUWV WOTE Vo UTtapyouv diktua dla-
dopwv peyeBwv avaoya e TLG avaykeg mou EUMNPEToUV. Agite To avaloyo peydAwv odwv
N AswdOpwV ou £Xouv TTOAAA KTHPLA-OLKIES KAL LLKPOTEPWV 08WV LE AlyOTEPO KTHPLA- OLKIEC.
‘Etol opifovtal Tpelg TageLg SIKTUWV avahoya e To HéyeBOG Toug oL omoleg cuvoilovtal oTov
mapakatw mivoka 3.1.2.a:

|TAZH| | AIEYOYNEH IP — 4 okTddeg | | aikrua |[ymonoreg
0| n (7bit) H H H e 024 5 =
A o | BT
AikTUO YToAoyioTig 214
1 n (6bit H H
B h (6bit) n ol = 2165 =
: : 16384 | 65534
AikTUO YTroAoyioTrg
11 | n (5bit) n n H 921 = a
0 2°-2=
C 2007 | "0,
Aiktuo YTIOAQYIOTIC 152

Mivakog 3.1.2.a: KAdoelg/tdagelc SteuBlvoewy IPv4

Mpoodioplopdg Tafng (kAdong) diktbou pe Soouévn SievBuvon IP. BAémovtog pia telbuvon
IP, n ta&n tou Siktuou oTo omoio avrkel, tpokabopiletal anod tnv npwtn oktada (byte) tng kat
€L0IkOTEPQ Ao TN Suadikn NS Lopdn (2n otnAn Tou mponyoupevou Mivaka), wg eENG:
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Avadiko Aekadiko
TA=H 1n okTéBa ATTO £wg Ao £wg Mapartnpnoeig

A Oxxx xxxx|0000 0000|0111 1111 0 127 x :0RQ1

B 10xx xxxx|1000 0000|1011 1111 128 191

C 110x xxxx|1100 0000|1101 1111 192 223

D 1110 xxxx|1110 0000|1110 1111 224 239 Multicast

(MoAudiavoun)

E 1111 xxxx|1111 0000|1111 1111 240 255 Aeopeupéveg

Mivakag 3.1.2.B: Mpoodloplopdg kAaong/tagng dteubuvoswv

Ano TIC Mopamavw TAgel, pOovo ot A, B kat C Xpnotdomolouviol yld ThV Oomno-
8oon 81euBUVoEWV 0€ UMOAOYLOTEG SLKTUWV yLat Kavovikr) xprion. Ou D kat E £xouv eL8IKEG

XPHOELG.

MNapadeiypata SieuBuvoewv IP kot avtioToliywv Tafewv SIKTUWVY 0Ta ool avKouv:

AwevOuvon IP Tagn Moari;

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

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

194.219.227.1 C 10 194 avrkel oto Stdotnua 192 .. 223

Znueiwon: To KPLTAPLO Yo TOV TPOaSLOPLOKS TNG TAENG SIKTUOU OTNV OTolal aVAKEL
pLa StevBuvon IP gival n popodn Tng mpwtng oktadag tng dtevBuvong oto SuadLko TNG
LoodUvapo. Na Adyoug gUKoAlaG XpNOLUOTOLOUUE To dekadkd Looduvapo, 1-127,
128-191,192-223, 224- 239, 240-247

Mpoomnadrote va eEnynoete ylati o apldpog twv mbavwy SIKTUWV KAl UTTOAOYLOTWV
yla kaBe tagn sival autog mou daivetal otov avtiotolyo mivaka. (Yrodeién: AaBete
urnoyn tov aptSud twv dtadgouwv bit)
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Awayxeipion ko anoddoon dieuBuvoswv IP

OL 6leuBuvoeLg IP gival LovadIKEG 0TOV KOOUO Kat SlaxeLpifovtal armod Kevplko dpopéa SLayel-
pong, (JANA/ICANN) o omoiog petaBiBalel appodiotnteg Staxeiplong os mepldepelakols Ko~
Toxwpntég (RIR — Regional Internet Registry) kal péow autwv o torikoUg (LIR — Local Internet
Registry) n eBvikouc kataxwpnteg (NIR — National Internet Registry). la tnv Eupwrnn, Méon
AvartoAn kat Kevtpikn Aola mepldepelakog kataxwpntng Internet eivat to RIPE NCC (Réseaux
IP Européens Network Coordination Center).

Ot teAkol amAoi R Kall ETapLKol XproTeg ameuBUvovTal 6ToV MAPOXO UNNPECLWV AtadikTUoU
(Internet Service Provider, ISP) o omoiog Toug mapéxetl mpocpoaon oto Aladiktuo pall pe Tig
amnattovpeveg dleuBuvoelg IP, Sladopetikég KABe Ppopa (Suvapikég) N Tig idleg mavta (otatt-
KEG) Kol KOTAL Kavoval elvall Kall TOTILKOG KOTaXwPNTAG.

I6wwTikEG SleuBuvoeLg IP

Mo tnv vhomoinon WwTKwyY SIKTUWYV, Ol UTTOAOYLOTEG TWV Oomoilwv &gV €xouv AUECn TIPO-
oBaon oto Aladiktuo, dev eival avaykn o SLOXELPLOTHG TOU UAOTIOLEL TO SikTuOo va I{nTroeL
enionueg dteuBUVoELg IP amd KATOLOV TAPOX0 OTwG avadEpBnKe mapandavw. Mo To oKomo
oUTO €xouv TipoPAedOel meploxEg SleuBUVoEWV Kol TwV TPLWV TAEEWV oL OTtoleg UmopoLV va
XpnolpomnotlnBolv avbaipeta Kal Xwpig KAVEVO CUVTOVIOMO LE KATIOLO ATTO TLC OPXEC SLael-
plong SteuBuvoewv IP.

Autéc mieplypadovtal oto éyypado RFC1918° - Address Allocation for Private Internets kot
elvat oL g€nc:

Téén Ané ‘Ewg Mopen 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
Cc 192.168.0.0 192.168.255.255 192.168.0.0/16

Mivakag 3.1.2.y: I6lwTkég SlevuBuvoelg IPv4

JUVETWG, yla TRV UAOMoINnon gvag lBLwtikou Siktuou IP, emAéyovtal Steubuvosigc MONON
OUItO TOV MPONYOULEVO THiVaKa KAl avAaAoya pe To pHéyebog tou Siktou. OL S1euBUVOELG AUTEC
AEN Spopoloyolvtal amo toug Spopohoyntég oto Aladiktuo.

3.1.3 ZnataAn SieuBuvoswyv IP

‘EOTW OTL £VaG 0PYAVIOUOG €XEL 55 UTIOAOYLOTEG Kal BEAeL va Toug cuvSEael o SikTuo Xpnot-
porowwvtag to TCP/IP. Ma tn SteuBuvolodotnor] Toug, Tou mapaxwpeital éva diktuo taéngC,
TU.X. T0 194.219.227.0 T0 omolo prmopei va €xeL HéEXPL Ko 254 uTtoAoyLoTEG. Omwg gival puoiko,

2 RFC (Request For Comments) sivat éyypada tou IETF (Internet Engineering Task Force) mou mept-
ypadouv (cuvnBwg nmpoteivouv) ueBd8oug, cuUTEPLPOPES, AMOTEAECUATA EPEVVAG I KALVOTOUIEG e
edapuoyn oto Aladiktuo katl ota Slacuvdedepéva e aUTO cuothuata. Ta meplocotepa ULoBeTOL-
VTOL WG T(POTUTIA KOLL TUTIOTIOLR OELG TOU SLaSIKTUOoU.

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

‘Eotw OTLO (610G 0pyavIopog £xeL 250 MepLTOU UTTOAOYLOTEG KOl EKUETAAAEVETAL OAO TO EUPOG
Twv SleuBlvoewv Tou Ttou amodidetal. Adyw Slevpuvong Twv SPACTNPLOTATWY TOU, O
OPYOAVIOUOG EXEL AVAYKN ETUITAEOV UTIOAOYLOTWV TL.X. SUVOALKA 300. Tote Opwe Ba pEmeL va
Tou amodoBel SlevBuvan SikTUOU TAENG B e CUVETELD VAL SECLEUTOUV KOlL VAL TTOLPALULEIVOUV
OVEKUETAAAEUTEG MAVW arnod 65000 SieuOuvoeLG.

To yeyovog auto odnyetl ypriyopa otnv gavtAnon twv Stabeoiuwy SleuBuvoewy IP (6K
Tagng B)

Mépa amo tn onatdAn Kot e§AvtAnon twv dtaboipwv leubUvoewv, 0 TPOTIOG AUTOC EU-
davilel kal SuoxEpeleg otn SPOROAGYNON TWV MOKETWY SeS0UEVWV KL TN SLaxeiplon Twv
TUWVAaKwv 8popoAoynong. MNa va Eemepaoctolv TETolou idouc mpoBARUATa, YIVETOL CUCTNHA-
TIKN Kot e€eldlkeupévn Xprnon NG Laokag Siktuou. Kabe SlevBuvon IP cuvodeletal amo tnv
paoka SIKTUOU, KOTAPYWVTOC TIC TAELG SleuBUvoewy Kol KaBlepwvovTag Tov ataékd TPOmo
Sdpopoioynong (CIDR) [RFC1519, RFC4632].

3.1.4 Mdoka Siktuou

H paoka Siktou eivat évag Suadkog aptBpog 32 Ynodiwv, o onoiog cuvodevel pia Si-
€UBuvon IP kat dteukpvilel mold Pndia tng dtelBUVONE OVAKOUV OTO AVOYVWPLOTIKO TOU
Siktvou (Net ID - prefix) kot TTOLd 0TO AVAYVWPLOTIKO TOU uTtoAoyLloth (Host ID - suffix)
HUECQL OTO OUYKEKPLUEVO SiKTUO.

H paoka €xel acoug (1) ot B€oelg mou ta avtiotowa Pndia tng StetBuvong avrikouv oto
avayvwpLoTikd tou Siktvou kat undevika (0) otig B£oelg mou ta avtiotoya Pndia tng Siev-
Buvong avKouv 0TO OVOYVWPLOTIKO TOU UTTOAOYLOTH).

(6ekadikn poppn) 192. 168. 1. 18

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

Mdoka: | 11111111 11111111 1111 1111 0000 0000

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

Napadewypa {evyoug AleuBuvong IP - Mdokag Siktuou

e OLdool (1) Bpiokovtal oTo 0pLOTEPO UEPOG,

o Ta undevika (0) oto 6€€L0 kat

® Sev pmopel vo PmAEKovTal HeTafl TOUG Aool Kot PNdevika. AnAadn &g pmopel évag Acog
va £YEL OTOL OPLOTEPA TOU UNSEVLKO OUTE éval UnSeviko ota Se€ld Tou évav dco®.

H mpaé€n tou AoywoU KAI (AND), indio mpocg Pndio (bitwise), petatd tng StevBuvong IP kat

NG paokag Siktvou Sivel tn tevBuvon tou SIKkTUoU OTO OO0 AVIKEL O UTIOAOYLOTHG UE TN

ouykekpLuévn StevBuvaon 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

AwevBuvon Amnoté-
Awtoou: | 1100 0000 | 1010 1000 | 0000 0001 | 0000 0000 | 192.168.1.0 | Aeonpa

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

NpokaBopLopéveg LAOKEG SIKTUWV Tagnc A, B, C

Me Baon tov oplopd Kal tnv meplypadr TG LAOKOG SIKTUOU, OL TIPOKABOPLOMEVEG UACKES
yla TG TPELG Tagelg (KAAoeLg) diktuwv pe Baon ta tunuata (Net ID kat Host ID) Ttou Mivaka
3.1.2.B, eivat autég mou cuvoyilovtal otov Mivaka 3.1.4.5.

Aeka SO 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 10Xxx XXXX 128 191 255.255.0.0 /16
C 110x xxxx 192 223 255.255.255.0 /24

Mivakag 3.1.4.B: MpokaBoplopéves paokeg SIKTUWV Taswv A, B, C

EvoAAoKTikOG Tpomoc ypadnic piag paokag eivat n popdn CIDR. Meta tn StevBbuvon IP ako-
AouBel mAdyla kaBstog Kol €vog aplOpdc o omolog SnAWVEL TOug ACOUG TNG UAOKAG A
oAwwc ta Pndia tng dtevBuvong mou mpoodlopilouv To avayvwpLoTiko Siktuou (prefix), T.x.

192.168.1.12 / 24

3.1.5 El8kég SieuBuvoeig

AwevBuvon Awktou: Mpoaoblopilel to diktuo oto omoio avikel pa dtevBuvon. Mo pia de-
Sdopévn SlevBuvon IP, n ditevBuveon diktuou eival o aplBuodg o omoiog eival dlog pe t St-
g€UBuvon OTo TUAMA TIOU AVIUTPOCWIEVEL TO OVAYVWPLOTIKO SIKTUOU EVW OTO TURAMO TIOU
npoodlopilel Tov UNMOAOYLOTH £XEL UNSEVIKA (0TO Suadiko Tou LoodUvaypo) MpoKeLtal yia To
arnotéAeopa tou AoyikoU AND petafl tng StevBuvong IP kat tng pdokag Siktuou.

Mo tnv dtevBuvon IP 192.168.1.18 e pdoka 255.255.255.0 r) 192.168.1.18/24, n) SievBuvon
SiktUou eival 192.168.1.0 [=(192.168.1.18) AND (255.255.255.0) BAére Mivaka 3.1.4.a)

AwevBuvon Eknopnig (Broadcast ) Beast): Adpopd oe GAoOUG TOUC UTIOAOYLOTEG TIOU QVHKOUV
oto 1810 biktuo. Maketo pe StlevBuvon mpooplopol tn StelBuvon ekmoumng AapBAavetal ano
OAOUC TOUG UTTOAOYLOTEC TTOU avriKouv oTo i6lo Siktuo i umodiktuo, onwg autod npoadlo-
piletal and v avtiotoyn paoka. Ma plo dedopévn dievBuvaon IP, n dtelBuvon eKMOUMAG
elval o apBuog o omolog eival idlog pe tn SteBuvon OTO TUAKA TIOU AVTUTPOCWIEVEL TO
QVOYVWPLOTIKO SIKTUOU EVW OTO TUAMA TIOU TTPOadLopilel TOV UMoAoyLoTr £XEL AoOUG (0TO
Suadiko tou Loduvaypo).

a tnv 6tevBuvon IP 192.168.1.18 pie pdoka 255.255.255.0 1 192.168.1.18/24, n 5tsbBuvon
EKTIOUTING £lvat 192.168.1.255
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AwevBuvon MoAudiavoung (Multicast): AteuBUvoelg kAdong D ol omoleg mpoadlopilouv pla
opada umoloylotwv/kOpBwv. MNa mapdadsypa otn StevBuvon 224.0.0.2 “akolve” dAot oL
SpopoAoynTEG TOU UTOSIKTUOU. H UAomoinon twv TEXVIKWY TIOAUSLAVOUNG TEpLypadEeTalL
oto RFC1112 kot otnv wotooeAida http://www.iana.org/assignments/multicast- addresses/
multicast-addresses.xhtml tou IANA undapxet n enionun Alota SteuBUvoswv MoAudLavoung
o€ avtloTolyia Ye T Xprion Toug.

AweOuvon snavatpododotnong (Loopback), 127.0.0.0/8 kat cuviOwg 127.0.0.1/32
Avoadépetal oTov (610 ToV Tomkd UTtoAoYLoTH. Evag UTTOAOYLOTNG, OKOUN KL av gV EXEL KAMLLA
Siktuakn dtacuvbeon oTEAvovTag TaKkETA LE TTPOOoPLopO (destination) tn §teBuvon 127.0.0.1
(A kat orotadnmote aA\n dtevBuvon tou Siktuou 127.0.0.0/8) autd SiekmepalwvovTal miow
(emavatpododotouvtal) otov 510 Tou ToV EQUTO.

0.0.0.0/8 (Limited source): uvavtdtal povov we StevBuvon npoéAevong (source) kat SnAw-
VEL TIOLKETOL OITO UTTOAOYLOTEC TOU “{610u” Tou SIKTUOU OTO OTIOL0 AVIKEL KOl O CUYKEKPLUEVOC
urtoAoyLoTi¢ evw 0.0.0.0/32 SnAwvel takETa Tou “iSlou” Tou UTOAOYLOTH.

169.254.0.0/16 (Link local): YtoAoyloteg mou ivat puBuLOpEVOL va TAlPVOUV AUTOUOTEG SL-
KTUaKEG puBpioslg amo Stakopotr DHCP, dtav sv AdBouv amdkplon, eite enetdn dev unap-
XEL TETOLOG SLAKOULOTAG €ite emeldn umapyel kamolo aAlo TpoPAnua, maipvouyv pa tuxaia
StevBuvon amo autnv v neployn. MNa tig StievBuvoelg autég yivetal avadopd oto RFC3927.

AM\ec El81kEG AleuBUvoeLg IP eplypadovtal oto RFC3330 Special-Use IPv4 Addresses.

AevBuvon IP untoAoyloth (Host) Napadsypa
anokA€eLOTIKAG Stavourg | poodiopilel vav (1) 192.168.1.3
(unicast) UTOAOYLOTH - host (Lot O umohoyiotrig 192.168.1.3
Sdltacuvdeon)
TLOAUSLAVOIG npoodlopilel opdda (group) | 224.0.0.2
(multicast) UTTOAOYLOTWV O Spopoloyntég Tou

Siktvou (khaon D)

EKTIOMTIAG f} AKPOAONG pooSLopilel GAOUC TOUG 192.168.1.255
(broadcast) uTLOAOYLOTEG eV Siktiou 1 | OAoL oL uTtoAoyLOTEG TOu
urtoSiktvou Siktuou 192.168.1.0/24

MNivakag 3.1.5.a: TOmot SteuB0voswv IPv4

3.1.6 Yniodiktuwon

MoAAéG dopéG TPOKUTTEL N avaykn €va SKTuo va XwpPLoTel o€ TEPLOOOTEPA, UIKPOTE-
pa urtobiktua. Ot Adyol pumopel va givat:

e Owovopia SieuBuvoewv IP. MN.x. éva Siktuo taéng B to omoio pnopel va €xeL 65534
UTtoAOYLOTEG Ba umopouoe va XwpLoTtel oe 8 untoSiktua Kal va LoLPaCTEL O€ LoAPLOUEG
€TaLpEleg EPOOOV KAULA QI QUTEG HEV TIPOKELTAL VA XPELAOTEL SIKTUO LE TAPATIAVW
a6 8190 UTIOAOYLOTEG.

o Awaxelprotikoi Adyol. Eva diktuo tagng C, plag statpeiag, xwpiletal os umodiktua pe
Baon tnv opyavwtik doun tng etatpeioc. Eva umodiktuo yia to Tunua NMwAnoswy,
AaAAo yla to Aoylotrplo kat to Tunua Mpoowrtikol kat AN yia To Texviko Tunua.
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H untodiktuwaon pe dedopévn tn StebBuvon SIKTUOU KaL TNV TPOKABOPLOUEVN PACKA SIKTUOU
TipaypaTomnoleital og duo Bripata:

e Me Bdon tnv amaitnon ywa n umodiktua i m UNMOAOYLOTEG avda umodiktuo,
urtoloyiletal n véa paoka Siktoou Ssopevovtag Suadika Pndia amod To avayvwpLoTe-
KO tou umoloyloth (Host ID) Kol mopoxwpwvTag Ta 0TO avVOyVWPLOTIKO diktuou (Net
D).

e Yroloyilovtal oL meploxeg SievBivoswv kabwg kat ot SteuBlvoelg (umo-)diktiou
KOLL EKTTOUTNG YLo KABe uTtoSikTUO Ao TLG OToLEG SLEUBUVGLOSOTOUVTAL OL UTIOAOYLOTEG
Tou KABe uTtoSIKTUOU.

Noapadewypa 3.1.6.a

,@I Apaoctnplotnta 1"

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

OL TIEPLOXEG SLleuBUVOEWV KaBwWG Kal

ol 81euBUvoEeLg UTIOSIKTUOU KAl EKTTOUTING yLla KABe umodikTuo.

MooouG UTIOAOYLOTEG UTOPEL va. €XEL To KABE utodikTuo;

H 61e0Buvon evdg utoloytoth oto Siktuo 192.168.3.0/24 sival tng popdng <Net_ID>,<Host_
ID> pe pnkn oe duadika bnodia 24,8. Metd tnv unodiktuwaon Ba sivat tng popdng <Net_
ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit kat Subnet_ID +Host_ID: 8bit Eddoov to
Subnet_ID Ba npémnel va unopel va anaplBurioel 6 umodiktua, avadpepOpeVOL OTOV EMOUEVO
nivaka, Ba xpelaotouv 3bit.

Wnoia aplOunotpa
OVTIKELpEVOL
1 2!
2 2
3 2’
4 2° 16
5 2° 32
6 2° 64
7 2’ 128
8 2° 256

Mivakag 3.1.6.0

Me 2bit pmopoUpe va amaplBpiooupe 2°=4 evw pe 3bit, 2°=8 SladopeTivd avtikeipeva. Tu-
venwg 2bit dev apkolv evw 3bit eival apketd. Etol Ta tpla onuavikotepa Pndia tou ap-
XkoU Host_ID, pe tn popdn acwv, xapaktnpilovralr wg Subnet_ID kal mpooaptwvtal 0TO
Net_ID. To Subnet_ID sivat 3 bit, to Host_ID amopével 8-3=5bit (ta AlyoTEPO ONUAVTIKA PNn-
dla) kaL otn paoka, otig B€oelg Toug, avaypadovtal Undevikd.

[83]



Keddhaio 3°

AeBuvon 192 168 3 0
AwtOou

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

OL &leuBlvVoEll TwV UTOAOYLOTWY TwV UNOSIKTUWV Twpa Ta €ivat tng HopdNng
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 3bit, Host_ID: 5bit

To Siktuo pe TN dladkaocia autr Xwplotnke TEAIKA o€ oKTw UTtoSiKTUua Ao Ta omola xpnot-
HOTIOLoUVTAL Ta £EL KOL TOL UTTOAOLTTIOL TIAPAUEVOUV EAEUBEpa yLa LeANOVTLKY Xprion. AveEap-
TNTa Ke Tov {NTOUHEVO apLlBuO, 0 CUVOALKOG aplOMOG TwV UMOSIKTUWY gival mavta Suvapn

tou Suo (2").

OL teploxég SleuBuvoswy yla kaBe umodiktuo Sivovtal mapakATw:

Kal to dedopévo OSikTuo 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 100 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

Mivakag 3.1.6.B: YnoSiktua 192.168.3.0/27
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H otAn A/A &ivel tov avfovta aplOuo tou untodiktuou (n apiduncon apyilet and to 0, na-
PATNPNOTE OTL TAUTIIETAL LUE TNV TIUN TWV YNEiwVv TNG TETAPTNG OKTASAC TTOU QVTLOTOLYOUV
oto Subnet_ID). OL UTLIOAOYLOTEG TOU KABE UTOSIKTUOU €XOUV KOLVEG TLC TPELG TIPWTECG OKTADEG
(Net_ID) kat ta tpia mpwta Pndia tng tétaptng oktadog (Subnet_ID).

O 8levBuvoelg amo 192.168.3.0 — 192.168.3.31 avkouv 0To TPWTO UTOSIKTUO Kot pd-
Alota n mpwtn Kol teAeutaia €xouv eldikn onpacia. H mpwtn, 192.168.3.0, €ival n S1ev-
Buvon SkTOOU yLa To CUYKEKPLUEVO UTtoSikTuo evw N TeAeutaia, 192.168.3.31 eivaw n
S1evBuvon ekmoumnng/petadoong.

JTOUG UTIOAOYLOTEG TOU TPWTOU UMOSIKTUOU UIopolv va 6o0Bouv ol SleuBuvoelg
arno 192.168.3.1 €wg 192.168.3.30, cuvoAika tpravta (30).

Avtiotoxa poodlopilovtal ot SteuBuvoelg kal yia Ta GAAa urtodiktua.

Aiktuo KAGong C pe pdoka /27 (255.255.255.224)

8 Ymodiktua, 30 Hosts / Yrodiktuo

W “/27, 30 Hosts"
= /27, 30 Hosts"
“/27, 30 Hosts"
m "/27, 30 Hosts"
W /27, 30 Hosts"
“f27, 30 Hosts"
W /27, 30 Hosts"
“f27, 30 Hosts™

Awdypoppa 3.1.6.a

Napatipnon: Eva diktuo taéng C £xel cuvolika Slabéoipeg 254 Sleubuvoelg yia anodoon oe
UTIOAOYLOTEG. AnAadn Umopel va €xel péxpl 254 uTtoAoyLoTEG. To 1610 SikTuo, UTIOSIKTUWEVO
o€ OKTw (8) unodiktua, umopet va £xel uexpL 8 x 30 = 240 UTTOAOYLOTEG, L0 ATIWAELO CUVOALKA
14 uTtoAoYyLOTWV. JUVETIWGE N UTTOSIKTUWON €XEL WG EMAKOAOUBO TN Helwon Twv Slabgotpwyv
OUVOALKA SLleuBuvoswyv unép TNG dlaxeiplong 1 g amoduyng oMWAELOS TEPLOCOTEPWY SL-
geuBuvoewv.

Napadeypa 3.1.6.8

,@l Apaoctnplotnta 2"
Aivetal n 8tebBuvon Siktvou 192.168.17.0/24 nAadr| pe paoka Siktuou 255.255.255.0.

e No xwplotel To Siktuo og UTOSiKTUA TWV 50 TOUAAXLOTOV UTOAOYLOTWV Kol Vol
60600v:
O oLTeploxeg SleuBUuVoewV KaBwC Kot
O oL &leuBUvoeLg UTOSIKTUOU Kall EKTTOUTING yLla KABe umodiktuo.

® [6oa uTodiKTUA UIMOPEL VO £XEL CUVOALKA TO GUYKEKPLUEVO SLKTUO;
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Avatpéxovrag otov Mivaka 3.1.6.0, yla va anaptBunbouv 50 umoAoylotég, anattouvral £§L
(6) bit (2° = 64). Zuverwc yia To Subnet_ID SiatiBevtal 8-6=2 bit

AeBuvon 192 168 17 0
Awtuou

Mdoka 255 255 255 0
Awtoou 11111111 11111111 11111111 00000000
Mdaoka 11111111 11111111 11111111 11000000
uroSutiou 255 255 255 192

Etol n véa paoka eival n 255.255.255.192 kol to 6edopévo OIKTUO ypadETAL WG
192.168.17.0/26

OL  6leublvoelg Twv UTIOAOYLOTWY TWV UMOSIKTUWV Twpa Ta €lvol tng Hopdng
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 2bit, Host_ID: 6bit

OL mteployx€g SleuBuvoewy yla kaBe umodiktuo Sivovtal otov Mivaka 3.1.6.y

Opoiwg, 6nwe Kot oTo TponyoUpevo mapddslypa, n otyin A/A Sivel tov alvovta apOuo
Tou unodwktiou (n apidunon apyilet and to 0, mapatTnPNOTE OTL TAUTIIETAL UE TNV TLUN TWV
Ynpiwv ¢ TETAPTNG OKTASAC TTOU avTLoTolYoUV oTo Subnet_ID). OL UTTOAOYLOTEG TOU KABe
UTIOSLKTUOU £€X0UV KOLVEG TIC TPELG TipwTeg oktadeg (Net_ID) kot ta duo mpwta Pndia tng
tétaptng oktadag (Subnet_ID).

A/A | 1n oktdda | 2n oktdda | 3n oktada 4n oktada AwevBuvon
11000000 | 10101000 | 00010001 000000 | 192.168.17.0 ano
0 11000000 | 10101000 | 00010001 m 111111 | 192.168.17.63 | £wg
11000000 | 10101000 | 00010001 000000 | 192.168.17.64

1

11000000 | 10101000 | 00010001 111111 | 192.168.17.127

11000000 | 10101000 | 00010001 000000 | 192.168.17.128

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: Yrnodiktua 192.168.17.0/26

Ou 6leuBuvoelg amd 192.168.17.0 — 192.168.17.63 avrkouv oto mpwto umodiktuo. H
npwtn, 192.168.17.0, givaw n 8telBuvon SIKTUOU yLO TO CUYKEKPLUEVO UTIOSIKTUO EVW N
televtaia, 192.168.17.63 givow n StevBuveon ekmopmnig/petddoong. To Siktuo xwpiletal
oe 2° = 4 unoSiktua.

2TOUG UTIOAOYLOTEG TOU TPWTOU UTOSIKTUOU Mmopolv va 6008oUv oL SleuBuvoelg
ard 192.168.3.1 €wg 192.168.3.62, ouvoAika e§vta 500 (62).
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Avtiotowa poodlopilovtat ot SLteuBUVOELS Kat yla Ta GAAa uTtoSiktua.

Napatipnon: Eva 6iktuo tagng C £xel cuvolika Stabéateg 254 SleuBuvoelg yla anod-
S6oon og UToAOYLOTEG. AnAadn pmopel va €xel LExpL 254 umoloyLotég. To i6lo Siktuo,
UTIOSIKTUWEVO o€ Téooepa (4) urtodiktua, pmopel va €xel péxpL4 x 62 = 248 umtohoyL-
OTEG, MLOL OMWAELO CUVOALKA 6 UTIOAOYLOTWVY. ZUYKpIvovTaG TOV 0plBO QUTO HE QUTOV
TOU TIPONYOUREVOU TIOPASELYLOTOC, SLATILOTWVETAL OTL KATA TNV UTOSIKTUWGON, 000
ULKPOTEPOG £ival 0 aplOUOC TWV UTIOSIKTU WY TOCO ULKPOTEPN Elval N anwAela o Sta-
B<olpec dleuBuvoelLc.

Me Baon ta duo mponyoUpeva mapadelypata, va UTIOAOYLOTOUV Ta {NTOUEVQ, OTNV EMOE-
vn nepintwon unodiktiwong, n onoia adopd diktuo kKAdong B.

ﬁl Apaoctnpotnta 3"

Aivetal n 8tevBuvon Siktvou 172.25.0.0/16 SnAadr pe paoka Siktvou 255.255.0.0
e Na xwplotel to Siktuo o€ 24 touAdxLotov urtodiktua Kat vo 50000V

® 0L TIEPLOXEG SleuBUVOEWV KaBwWG Kal

® oL 51euBUVOELG UTTOSIKTUOU KL EKTIOUTING VLo T TEcoepa (4) mpwTta untodiktua.

® Nooca uToSikTua UMOPEL Vo €XEL OUVOALKAL TO GUYKEKPLUEVO SIKTUO KO TTOCOUG
UTTOAOYLOTEG VA UTtOSIKTUO;

3.1.7 Ata&ikn popoAoynon (CIDRS), UTEPSIKTUWON KOl LAOKEG LETOBANTOU UKOUG

Edooov pia StevBuvaon IP cuvobesleTal amod tn HAoKa TN, maveL va LoXVEeL n ta€n/kAdon tng
S1evBuvong, OMwe auTrH oploTNKe APXLKA, KOL TO OVAYVWPLOTLKO TOU SIKTUOU £lval auTto mou
opileL n ouvobo¢g paoka. Etol dteukoAuvetal n dtadikacio tng SpopoAdynong Kal tng Stoyei-
pLoNG Tvakwyv dpopoAdynong armd toug Spopoloyntec IPv4.

‘OMoc 0 xwpog Twv dlevBlvoewv IPv4 avtueTwtiletol amnod ta mTPpwTOKoANa SPooAdYNoNnG we
gviaiog ywpog, xwpic tatelg/kAdoelg (Classless Inter Domain Routing - CIDR).

‘ETOLTLY. O€ pLlo eTalpeia pe au€Enpéveg avaykeg Siktuwaong (~1000 umoAoyLoteg) avti va 600el
€va 6lktuo kAaong B, pe omatdaAn ~64000 SteuBuvoewy, divovtal téooepa Sladoyika Siktua
kAaonc C.

Mo var avtipetwriloviol dpwe we eviaio Siktuo, Suo Pndia (2° = 4) and To avayVwWPLOTKO
Siktuou (Net_ID) mapaxwpoUvIal 0TO avayvwpeLoTIKO urtoAoyloth (Host_ID) kot n cuvodog

pdoka yivetat 255.255.252.0 (11111111.11111111.111111@.00000000)

TNV UNMOSIKTUWON, OO TO OVAYVWPELOTIKO Tou urtoloylotr (Host_ID) 666nkav Yndia
OTO avVayvwpLoTko Tou Siktuou (Net_ID) wg Subnet_ID. Avtifgtwe, Sivovtag Yndia and
1o (Net_ID) oto avayvwplotiké urtodoyiotn (Host_ID), n evépyela auth xapoaktnpiletat
WG Unepdiktuwon. (dnutoupyouvtal ueyoAvtepa Siktua)

M.x. to 6iktuo 192.168.128.0/22 5nAadr| pe pdoka 255.255.252.0 tephapBavet Tig Steubuv-
O£1¢ a6 192.168.128.0 — 192.168.131.255

* Classless Inter Domain Routing
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A/A | 1n oktGda | 2n oktdda |  3n oktAda 4n oktada AweBuvon
m 00000000 | 192.168.128.0 Amo

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 O£pa oplopol urtoSiktuwv. To Siktuo ivat eviaio kat sivat to 192.168.128.0/22

Mold eival n 8tebBuvon Siktvou Kat mold n 8lebBuvon ekMOUMAG 1| LeTddoong otnv mepi-
TITwon auth; (GuunBeite, n dtevduvan Siktuou Exet oto Host_ID unbdevika evw n dtevduvon
EKTTOUTING EXEL aTo Host_ID aooug. Ta unmdAounta Yneia napauevouy ibia.)

ESw mpénel va emonuavOel OTL Kat oTnV MePIMTwaon TN UTTOSIKTUWONG UIMOPOUE Va XPNoL-
pornotjooupe HeTaBAnTOoU HRKOUG LACKEG UTtoSiktuwong (Variable Length Subnet Masking
- VLSM) yia Stadpopetikd urtodiktua. Auto €xel wG anotéAeopa SLadopeTIKoU peyEBoug umo-
Siktua. Na epapuocoupe SnAadr umodiktuwaon og unmodiktuo.

Aiktvo KAaong C unodiktuwpévo pe VLSM

Ynodikta /25, 126, /28 x 4

W “/25, 126 Hosts"
/26, 62 Hosts"
“/28, 14 Hosts”
W “/28, 14 Hosts"
W /28, 14 Hosts"
“/28, 14 Hosts”

Awdypoppa 3.1.7.a

3.2 To avtodUvapo nakero IP (datagram) — Aop makétou

To npwtokoAAo Atadktiou (Internet Protocol -IP) evBulakwvel Ta moketa SeSopévwy ou
Tou MpowBouvtal amno 1o avwtepo emninedo oe avtodivapa naketa (datagrams). Itnv emnt-
KeboAlda TwWV MAKETWY QUTWY, og avtiotolo nedla, mpooBEtel OAeg TIG amapaitnTteg dla-
XELPLOTIKEG TTANPOdOPLEG WOTE va Yivel EPIKTN N EUPECH TOU TPOOPLOUOU KaL N ETUTUXNG
SpopoAoynon amno ta npwtokoAha Spopuoloynanc.
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OL ONUOVTLKOTEPEG Ao auteg elvat n StebBuvon IP mpoéAeuong (source IP) kat n tevBuv-
on IP npooplopov (destination IP), pnkoug 32bit n kaBepLd, yla TG onoieg €ylve AOyog ota
T(PONYoUHEVA.

Jtnv Ewova 3.2.a daivetat n Soun tou autoduvapou makétou IP.

To nebio ‘EkSoon nmpwtokOAAou (version) prikouc 4 bit, SnAwvel tnv £kdoon Tou XpnoLuomnoL-
oUpEevoU PWTOKOAAoU Atadiktuou (4: IPv4, 6: IPv6). Itnv nepimtwon tou IPv6 n emikedaiida
Sladoporoleital kat £xeL ehdaxLoto pnkog 40 bytes.

To nebio MnRkog emikepalidag (Internet Header Length - IHL) prikoug 4 bit, exdppdlel To pAKog
e emikedpalidog os Aé€elg Twv 32 bit (4adeg byte). To eAdyioto prkog eivat 5 Aé€eig ) 20 byte
Kal To péyloto 15 A€elg ry 60 byte (=15x4).

O TUmog tng Ynnpeoiag (Type of Service) uikoug 8 bit, meplypddel mwg mpeneL va XELPLOTEL
TO TOKETO KABe kOUPBOG Sivovtag mpotepaldTNTA OTNV TOXUTNTA, €AV EMLTPEMNETAL SnAadn
va kaBuotepnoel i 0xL, otnv aflomotia 1 oto pubuo Siakivnong (throughput). Ze vewte-
pn avaBswpnon, to RFC2474 al\dlelL Tn onuacio Tou ouyKekpLEVou Tteblou waoTe va uTo-
otnpilel éva olvolo SladopomolnUévwy UTtnPecLwy Kal To ovoudlet Differentiated Services
Code Point - DSCP (6 bit). To RFC3168 yapaktnpilel ta untdhouna duo bit wg pntn eldomoinon
oupdopnong, Explicit Congestion Notification - ECN (2 bit). Ot aAAay£g okomo €xouv va UTo-
otnpifouv UMnpeoieg e WOLaiTEPEG AMALTOELS OTIWG LETADOPA GWVNG OE TTPAYUATIKO XpOVO
(VolIP). Na va elvat 6pwg autd epktd MpEMEL va utooTnplleTal Kot armd To UTtOAOLTo SiKTuO.
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Mopen autoduvauou akétou IP

(IP datagram)
+« bit —
|byte 0 |8 |16 |24 31
ExBoon Mfixog Tomog b3 ALKS
0 Npu= Kegahidag Yrmnpeola UVOALKO {ihkog
1oRSAAOY IHL ?gos) s (Total Length)
" AvayvwpLan D|M| ZIxer. amdoTaon TUAUATOG
(Identification) F|F (Fragment offset)
1
Xpovog Zwhg ’ ABpoLopa EAéyxou
8 (Time To Live) NpwTékoAr0 Kegahlsag
AvLelBuvon IP MNpoéAevong 5
12 -
(Source Address) S
e
16 ArLeVBuvon IP NpoopLopol )
(Destination Address)
I
20 Emidoyég (Options - av undpyouv)
CupnAfipepa
(Padding)
1
AEAOMENA <
n-1 =
( DATA ) b
E =
(=]
<
w
n =]
)
Reserved DONT FRAGMENT MF MORE FRAGMENTS
Acopeupévo ANOTPONH AIAZNAZHE NEPIZIOTEPA TMHMATA

Ewova 3.2.a: To autoduvapo nakéto IP (IP datagram)

To mebio ZuvoAikd prkog (Total length) pnkoug 16 bit, divel To GUVOALKO KOG TOU AUTOSU-
VoLoU TakeTou (emikedalida + Sedopéva) og byte. Mmopel va apel tipég anod 20 nou eivat
TO €AAXLOTO MAKOC TNG eTikePaAiSag xwplg dedopéva péxpt 65535 (=16 aoot). Autd onuaivet
OTL TO MEYLOTO HEYEDOG auToduvapou takETou IP mou unootnpilet to mpwtokoAAo IPv4 gi-
vau 65535 bytes

Ta nedia tng emopevng, deltepng AéEng twv 32 bit Tou autodUvapou MAKETOU, XPNOLUO-
moloUvTaL ylo TNV Mepinmtwon movu amatteital Sidonaon | katatunon (fragmentation) tou
mtakétou IP. Otav to makETo mpokeltal va SLEABeL ard diktuo to omoio oto deUtepo eninedo
(Tevéng 6edopévwy) utootnpilel MAALOLO LLKPOTEPOU HEYEBOUC Ao To AUTOSUVAO TIKETO,
TOTE MOVASIKOG TPOTOG yla va e€unnpetnOel gival va SLaoTacTeL 0€ HIKPOTEPA THRHATA,
VoL TIEPAOOUV arto To SIKTUO KAl OTOV IPOOPLOUO va EMOvVOoUVEeBoUV 0TO aPXLIKO TIAKETO IP.
Ta KOUUATLO UTA TOU aPXLIKOU TTAKETOU, TA TUAUOTA, armoteAoUV VEX auTOSUVAA TIOKETA.
Mo vo uropei 1o mPwTtokoAAo IP va yvwpilel og OO APXLKO TAKETO OVAKOUV, XPNOLLO-
rotel to mebio Avayvwpion (Identification), pikouc 16 bit, to onoio €ival n tavtdtnTa TOU
Takétou. To medio autod sival StadopeTiko oe KABe Takéto aAAA (6lo oTa MOKETA TTOU €lval
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TUAMATO TOU (810U apXIKoU TTAKETOU. la VoL UIMOPECEL O UTTOAOYLOTG IPOOPLOUOU va Ta Ba-
AEL LE TN owoTr oglpa xpnotpormnoleital to nedio Ixetkr) Oéon TuRpatog (Fragment Offset),
pnkoug 13 bit, n omola Sgiyvel Tn OXETIKA AMOOTACH TOU TUAATOC Ortd TNV apxh ToU ap)LkoU
TIAKETOU Oc OKTASEC (8X) byte.

H Zxetikn Oon TuRuatog n onoia avadepetal kat wg Asiktng Evtomiopou Tunuatog (AET),
elval évag aplBuog o omoiog unmohoyiletal wg €ENC:

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 emuEdou,

IHL: Internet Header Length 6nAadn Tto UNKOG TNG eMIKEDOAALSOC TOU TIOKETOU
IP.
QuunBeite otL ekdppaletol oe Aé€elg twv 32bit N 4adeg byte. H tiun mou
pog evéladEpel eival oe byte.

n: 0 yLo To mMpwTo TUNUa, 1 yla To SeUTEPO K.0.K.

ot TO TPWTO TUAMA N OXETIKA omooTaon TUAKATOC elval mavta undév (0).

Y1tn dtadikaoia TN KATATNONG ONUAvTKO polo mailouy Kat ot onuaiec MF ko DF. OLonpaieg
gival pepovwpéva bit twv omolwv n kataotaon sivat 1 f 0 kat £xouv va SnAwoouv KATL. Etol
n onuoia MF (More Fragments), UTtapén MEPLOCOTEPWV TUNUATWV, OTAV ELVOL EVEPYOTIOLN-
pévn (1) SnAwvel 6tL akoAouBouv kal GAAA TUAUATA EVW Otav elval amevepyornotnuévn (0)
SnNAwVEL OTL €lval To TEAEUTALO TUAKA SLACTIACUEVOU TIAKETOU 1 LEUOVWUEVO TIOKETO.

Edv yla ormtolodnmote AGyo to autoSUVapO TTAKETO SV MPETEL VoL SLOTIAOTEL TOTE N onpaia
DF (Don’t Fragment), anayopevon diaonaong, tifetal og TN (1). EToL katd tn SpopoAdynon
Tou makétou Ba akoAouBnBel Stadpoun pe MTU mou dev amattei Stdomaon f av auto dev
elvat duvato, To rakeTo Ba amoppldOei kat evéexouévwe va elbomolnBbei o armooTtoléag yla
TNV eVEPYELa OUTH ToU SLKTUOU.

210 MPwTOKoAANO IPV6 n Sldomacn Twv MakETwy Slevepyeital Hdvo armo Tov UTIOAoYLOTH Tipo-
€\euong pe Baon to pkpotepo MTU tng Stadpopung (Path MTU - PMTU) kat oL amo toug
evlLapecoug Spopoloynteg.

H Sladikacia tng katdtunong (fragmentation) oto IPv4 meplypadetal pe meplocotepn Aento-
UEPELa O EMOUEVO MAPASELY AL,

To nedio Xpovog Zwng (Time To Live - TTL) pnkoug 8 bit, Eekivd amo Tov amootoAéa pe pLa
apxLKA T, ouvnBwg 64, kal kabe Spopoloyntrg, amd Tov omolo SLEPXETAL TO TIOKETO, HEL-
WVEL TNV TN Katd éva. Otav n TR UnSevIoTEeL TO TTOKETO QMOPPIMTETAL KAl EMIOTPEDETAL
OTOV OMOOTOAEQ SLAYVWOTIKO HAvuua oddaApatog urépBaonc xpovou (time exceeded). KaBe
SLEAguon Tou TaKEToU amd KOUPo xapaktnpiletal avanndnon (hop). Etol To GUyKeKPLUEVO
nedio pnopel va xopaktnplotel kat avtiotpodog petpntng avanndnoswv (hops). Mpaktikd
Aettoupyel wg Oplo amodppung TOU TMAKETOU OTAV QUTO €xel kaBuoteproel, €xeL xoOsl
otn Stadpoun N €xel cupPel kamolo opaApa e tn dtevBuvon MpoopLopol Kal epLdEpeTal
aokoma oto Siktuo.

To nedlo auto xpnollomolel n evioAn traceroute rj tracert yia va (yvnAatrnoet tn dtadpopn),
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va kataypaet SnAadn Toug evolapecoud KOUBoUG armd Toug omoloug SLEpyovTal Ta TOKETA
T(POG €VA TIPOOPLOUO. XTEAVEL SLadoxIKa TakETa e TTL apXikd 1 KoL 0T CUVEXELA TO QUEAVEL
Kot éva.

‘ETOL 0TO MPWTO MAKETO TO Medio TTL e TN 1 adou pewwbel katd 1 otov mMPpwTo KOUPOo
pundeviletal, o kOB To anoppintel (drop), To avadEpel kal kataypdadeTal moLog ivalt. 2To
6eUTepO MAKETO To Medio TTL=2 undeviletal otov SeUTEPO KOUPBO K.0.K. LEXPL YLOL KATTOLAL TN
TTL va katadEpel va GTACEL 0TOV TPOOPLOUO. Ev Tw PeTaty €xouv Kataypadel OAot oL evbLd-
peool KOpPoL otn Stadpopr) mPog ToV MPOooPLoUO.

To nedio mpwtokoAAo, urkoug 8 bit, mepléxel P aplOUNTLKA T N onoia SnAwveL To Mpw-
TOKOAAO ToUu emunédou petadopds oTo Omoio avAKouV Ta SES0UEVA TTIOU TTEPLEXEL TO TIAKKETO
IP. ‘EtoL mAnpodopeital to MpwTtOkoAAo IP 0TO amévavtl AKPo GE TOLO TIPWTOKOAAO TOU ETIL-
nédou petadopdc va napoadwosl ta Sedopéva, oto TCP (6), oto UDP (17) 4 aAlou. Av
UTIAPXEL TtPOGBaon og utoAoyLoth e unix/linux, oto apyeio /etc/protocols pnopeite va Seite
NV avtiotoyla aplBuwy Kot MPWTokOAAwvY yla to niedio autd. To 8lo og umoloyloth ue
windows oto

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

To ABpolopa EA£yxou tn¢ EmikedaAidag (Header Checksum), prikoug 16 bit, Stacdalilet tnv
OKEPALOTNTA TWV TLHWV TwV ediwv TG erikedpalidac. Ebapudletal povo otnv enikepoiida
TOU MOKETOU IP evw To (610 T TteS {0 S£V CUUUETEXEL OTOV UTIOAOYLOUO BEWpWVTAG OTLTTEPLEXEL
v tn 0. O éAeyxog akepaloTnTag TG emikedaAidag Bswpeital emiBePAnuévog kKabwe Katd
1 SLéAeucn Tou makéTou amnd Stadopoug Spopoloyntég autol Tpomomnololy edia Tng emt-
kepaAidag pe avénuévn mbavotnta va cupBouv opaipara.

To nedio Emloyég (Options) sivol MPoaLPETIKO Kol XPNoLUomoLeital yla eLOIKEC AELTOUPYLEG
OuWG OxL ouxva. Otav umadpxel, To nedio ZupnmAnpwpa (Padding) cupmAnpwvel To nedio
ErAoy£g pe pndevika wote n emikepaAiSa cUVOALKA va elval aképalog aplOudg Aé€ewv Twv
32 bit.

Napadeypa 3.2.1 KATATHNONG AUTOSUVALOU TTAKETOU IP

‘Eva autoduvapo maketo IP mpoepxouevo amno éva Siktuo Token Ring mpokeLtal va mpow-
BnBel otov umoAoyLoTn PoopLooU o omoliog Bploketal oe diktuo Ethernet. Ta duo &i-
ktua cuvdeovtal pe evav dpopoloynth IP. 2to diktuo Token Ring (20 eminedo) to MTU =

4482 bytes, dnAadn to MAaiolo Umopel va peTadEpel Sedouéva PEYLOTOU HEYEBOUG
4482 byte. A6 tnv @AAn pepla 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 v “Ywpouv” oe éva mAaiclo Ethernet. Juvenwg to
TakETOo IP mpemel va dloomaotel. Auto enttpenetal epocov to DF=0. Na meplypadel n ot-
adlKaola KOTATUNOoNG Kol EMavo.cUVOEaNC TOU apxIKoU TTOKETOU.
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IP ROUTER

Token Ring Ethernet
IP MTU = 4482 IP MTU = 1500

Ewova 3.2.8: Aiktua pe dtadopetikd MTU

To apxLKO TAKETO £XEL GUVOALKO KOG 4482 bytes ) emikepaliba 20 kot 4462 ebopéva. Kabe
Tuuo Oa TPEMEL va €XEL CUVOALKO HAKoG padl pe tnv erukedaiida Total_Length <1500 bytes
KOl TO MAKOG TwV S£8opévwv va givat aképato ToAAaAGoLo Tou 8 yia va Byaivel aképata n
TLUA TNG OXETIKNG B€on¢ Tou TUNUatog (Offset).

Mpémnel va ivatl SnAadn:

Payload_Length = INT((MTU - IHL*4) / 8) = INT((1500 - 20) / 8) = INT(1480/8) = 185 oKTd6eC
byte A 185x8 = 1480 bytes.

JTnv nepintwon pag cuppBaivel va eivat to 1480 kal aképatlo MOAAAMAAGLO Tou 8.

To apxLko MakETo Twv 4462 bytes dedopevwy Ba xwplotel o INT(4462/1480)+1 maxéta &n-
Aadn) INT(3,01486)+1 = 4 makéta, 3 makéta Twv 1480 kol éva e Ta SeSopEva TTOU EPLOCEU-
ouv 6nAadn 4462-(3x1480)= 22

TNV mMapakAatw elkova 3.2.y paivetal n Stadikacio KAtdtunong

[ 4482 bytes >
e 4462 bytes >|
I IP AzSopéva
] Y
| w
Tunpa 1
Zuv. unkog: 1500 ¥
e |
Tunpa 2

Zuv. pfkog: 1500

e |
TuApa 3
Zuv. pikog: 1500

Y

Tunpa rt
Zuv. pnkog: 42

Ewova 3.2.y: Katdtunon autoduvapou nakétou IPv4
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H oxetikn 6€on Tou TuRuatoc (o oktadeg byte) umoloyiletal wg e€n¢g Fragment_offset = n *
INT((MTU - IHL*4) / 8) = n *INT(1480/8) =n*185ywan=0,1,2,3

Kal glval yla to mpwTto TuRua 0 pe MF=1, yia to deUtepo Tunua 1*185=185 pe MF=1, yia to
Tpito TuAMA 2*¥185=370 pe MF=1 kal yla To TETapTo TURpa 3*185=555 pue MF=0 yiati eival to
teleutaio TuAHA Kot Sev UTIAPXEL AANO.

H oxeTikr B€0N TUAOTOC EMULTPEMEL OTOV UTIOAOYLOTH] TIPOOPLOMOU VO TOTIOBETHOEL TA TN O~
TA LE TN CWOTH OELPA YLA T CUVOPHUOAOYNCN TOU apXLKoU TIOKETOU AKOMN KL OV AUTA €XOUV
$ptaoelL oTOV MPOOoPLoUO He SLOPOPETLKN OELPAL.

OAa ta TpApoTa Tou 8lou apxlkol TIAKETOU €Xouv TNy idLa T oto medio Avayvwplon.

1o TuRpa 20 TUua 30 THApA 40 TUAHQ
Mnkog erikedalidog 5 5 5 5
(Aé€erg Twv 32bit)
ZUVOALKO KOG 1500 1500 1500 42
(bytes)
Mnkog 6e6opévwv 1480 1480 1480 22
Avayvwpion 0x2b41 0x2b41 0x2b41 0x2b41
DF (onpaia) 0 0 0 0
MF (onpaia) 1 1 1 0
IXeT. O€on TUpATOC 0 185 370 555
(oktadeg byte)

Mivakag 3.2.a: MNedia emikepaAlSwV TUNUATWY KATATUNUEVOU TTAKETOU IPvA4

Otav ta THAMAto GTACOUV OTOV UTIOAOYLOTH TPOOPLOMOU cuvapuoloyoUvTaL OTo apyl-
KO SLaomacBév makeTo IP.

TuApa 1
Ixer.Béon: 0
e ] |
Turpa 2
Ixer.0éon: 185
[ e | |
TpApa 3
Iyer.0éon: 370
e ] |
Turpa 4
Iyer.Béon: 555
IP
| Y +
v ] [ swos | [

Ewodva 3.2.6: Emavaclvbeon katatunuévou nakétou IPva
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Napadsiypa 3.2.2 KATATUNONG AUTOSUVALOU TTAKETOU IP

‘Eva avtoduvapo makéto IP (datagram) peyéBoug 2400 bytes pe DF=0 kot Avayvw-
plon: 0x4a28 mpokettal vo SLEABeL amo SIKTUO TO Omolo UTOOTNPIL(EL MEYLOTO HUNRKOG
Sedopévwy mhatoiov (MTU) 1000 bytes. To rtakéTo Oa katatunBei;

Y€ MEPUMTWON KATATUNONG, UTIOAOYLOTE TOV 0pLOUO TWV TUNUATWY, TO UKOG SE60UEVWV
TWV TUNUATWV Kol SWOTE Yl KABe Tunua ta media Mrkog enikepaAibag, SUVOALKO UNKOG,
Avayvwplon, DF, MF kat 2xet. 6éon tunuorog (Offset).

MTU = 2400

MTU = 1000

Ewkova 3.2.€: Aiktua pe S1apopeTiko

MTU

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

ZEKWAUE OPXLKA LE TO UNKOG SESOUEVWV TWV TUNUA-
Twv 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 unkog eivat 996 bytes

O aplOuog twv tunpdtwy eivat (2400-20) /976 = 2,439
Snhadn tpia (3), Suo oAdkAnpa TuAUaTa Twv 976 bytes
Kal £va Tpito pe ta umtoouna Sedopéva, 2380 - 2*¥976
=428 bytes.

KaBe tunpa Ba £xel o 1610 medio avayvwplong Le To apxLko Taketo (0x4a28) kal to DF=0.
Emiong to MF=1 ektd¢ ano to tedevtaio TUnUa oto onoio Ba eivat MF=0

H Sxetikn Oéon tunpatog Oa eivat n * INT((MTU - IHL*4) / 8) = n *INT(980/8) = n*122 yia n=0,
1, 2 6nAadn 0 yla To mpwto TN, 122 yia to Seutepo Kal 244 yia to Tpito.

1o TpApa 20 TUApa 30 THAMA
Mnkog emukedalidag 5 5 5
(Aé€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 TUAMATOG 0 122 244
(oktadeg byte)

Mivakoag 3.2.B: Medla enikepaAibwy TUNUATWY KATOTUNUEVOU TIAKETOU IPv4
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3.3 NpwtdkoAAa avelpeong KaL anddoong SieuBivoewv, Address

Resolution Protocol (ARP) kat Dynamic Host Configuration Protocol (DHCP)

Ye évav KOpUPo o omoiog smBupel va amooteilel dedopéva os kamolov Ao, to eminedo
ebapuoyng ekwva t Sladikaoia evOUAakwong katl kabe eminedo eival umevBuvo va mpo-
00€0¢el TIg SIKEC TOU SLlaxelploTikEG mMAnpodopieg oto makéto (PDU - Protocol Data Unit). To
eninedo dtadktvou (30 OSI):

® Sdnuoupyel éva autobuvapo makéto IP evBuhakwvovtog ta Sedopéva Tou Tou
napadobnkav and To mapandvw eNMedo PLETAdOPAg Kot

e tomoBetei ota avriotoya nedia tng emkedaiidag tig StevBUvVoeLg IP mpogleuong Kat
T(POOPLOHOU - KABwWG Kal O,TL dAAo amartteltal.

® TN ouveéxela To apadidel 0To APEOWG KATWTEPO eMinedo.

To eninedo nmpoofacng Siktuou 1 Levéng dedopévwy Tou OSI Opwg 6e yvwpllel Timota and
StevBuvoelc IP mapd povo ylo Steuduvoelg UAkoU 1 ¢uotkég i SteuBuvoelg MAC (Media
Access Control) 6nwg oAAwg Aéyovtal. Ma va To mapadwaoel otov MapaAnmtn Ba mpeneL va
yvwpilel og mola puoikn dtevBuvon Bploketal o KOUPOG pe tn SteBuvon IP Tou undpxeL oTo
avtiotolyo nedio Tou aUTOSUVAOU TIAKETOU.

Tov ouVvSETIKO Kpiko avapeca ota duo enineda, amna-
AIAAIKTYOY IP VTWVTOG OTO EpwTNUa “rota eivat n puotkr dtevBuv-
on (MAC) tou kOUBoU e TN OUYKEKPLUEVN dlelBuvon
IP;” avalapBavel to mpwtokoAAo avaluong Stevbuv-
oewv ARP (Address Resolution Protocol).

To epwtnpa ARP (ARP request) ameuBlvetal oto
Toriko Oiktuo Ethernet pe éva mAaiclo ekmopmng
(broadcast) pe 61evBuvon Ethernet mpooplopol FF-FF-
FF-FF-FF-FF (48 dool). Auto onpaivel OTL To spwtnua
¢dtavel og 6AoUG TOUC KOPPOUC.

OkopBolotomnoioldev exouvtnyv dlevBuvon IP nomoia

Ewova 3.3.a: To mpwtokoAho ARP nep\apBAaveTal 0to epwTnUa, anAd to ayvoouv. O

KOuBoc¢ o omnoiog avayvwpilel tnv Sikr tou SlevBuvon

IP artootéAAeL pwa anavinon ARP (ARP Reply) pe éva mAaiclo pe mpooplopod tnv StebBuvon
Ethernet Tou epwtolvtog ameuBuvopevog pdvo oe QUTOV (unicast).

‘Etol, Twpa ma ivat yvwaotr n duoikr dtevBuvaen tou mapaAArtn Kot Lopel val oAokAnpwBel
1o mAaiolo Ethernet kat va anootaAel otov mapaAnmn.

Ma va anodpeuyxbolV Ta CUXVA EPWTHHATA TIPOC TO TOTILKO SIKTUO pE TAaioLla EKTOUTIAC (-
Enuévn Siktuakn Kivnon), ol otaBpol dlatnpolv MPocwELVA TIG ATOVTNOELS TTou £Aafav os
£vav mivaka avtiotolyiag dteuBuvoewv IP og SleuBuvoelg Ethernet otnv torukn pvnun (arp
cache). EtoL mpwv umtoBaAAouv vEo epwtnua eAéyXouv Tov ipoowpLvd Ttivaka (cache) arp kat
UToBAAAOUV EpWTNUA LOVO 0TV SEV UTIAPXEL KATAAANAN KOTAXWPLON OE QUTOV. YTIAPXEL EVOC
niivakog ARP yla kdBe Siktuakn Staclveon (kapta SIKTUoU) eVOG UTTOAOYLOTH.

MNapakdtw daivetal évag nivakag arp (cache) evog urtodoyiotr pe A.XZ. Windows7. Ot duva-
HLKEG KATOXWPNOELG TIPOEPXOVTAL QMO EPWTILOTA arp EVW OL OTATIKEG £lval TpokaBopLopE-
va puBuLopéveg. MNpooétte otL n tevBuvon IP ekmoumng avtiotolet oe StelBuvon Ethernet
EKTIOUTING.
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ALoaotvdeon: 192.168.1.200 --- 0xb

ALeGOuvorn Internet duoilkf dLevOuvor Ténog

192.168.1.1 74-ea-3a-cd-06-40 duvapu LrO
192.168.1.65 00-04-00-ed-£9-68 duvapu Lkd
192.168.1.110 00-19-d1-60-cb-£8 duvapu 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 oToT LKO
255.255.255.255 ff-ff-ff-ff-ff-ff oTaT LkO

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

OL SUVALKEG KOTAXWPLOELG TOU TIiVOKQL arp UETA TNV TOPEAEUCN OPLOUEVOU XPOVOU Xwpig va
xpnotpomnotnBouv, Staypadovtal. O xpOvog MOLKIAEL Ao UEPIKA SEUTEPOAETTA UEXPL LEPLKA
Aemtd (ouvnBwg 1-5 Aemtd) kal propel va puBpLoTel amo Tov SLaxeLpLOTr TOU GUOTHUOTOG,.

H Sdoun tou makétou ARP (elval evBulakwpévo oe mAaiolo Ethernet) éxel wg g€ng:

0 4 8 16 24 31
| ! | I l ! | | |
Tomog UAIKoU TOmog MpwrTokOAAou
M Mrikog Aie0Buvo ;
s | Moo L orone Kuwd. Asitoupyia

®uoikn SieBuvon amooToAéa

(MAC) AigvBuvon pwrokéAhou (IP)
anootohéa (bytes 0 - 1)

AieuBuvon TrpwrokdAdou (IP) 2 =
amooTtohéa (bytes 2 - 3) Quoikn dielBuvon TTapakniTITn

(MAC)

AiguBuvon TTpwTokoAou (IP) TrTapaAnmin

Ewova 3.3.B: Aopr makétou ARP

Jtnv enopevn ewova 3.3.y paivetal éva epwtnua ARP (ARP request, Opcode: 1) énwg uro-
BAOnke amod tov unoloyloth pe StevBuvon IP 10.146.0.110 o omoiog epwtd mola eival n
6levBuvon Ethernet tou untohoyiotn pe dtevBuvon IP 10.146.0.65. Zuykplvete To pe v Soun
TOU TAKETOU ARP kol avayvwpiote ta Stadopa medla Tou Kal TG TIUEG TTOU TMePLEXOUV. (H
Kataypapn EYLVe UE TOV avaAutn mpwTtokoAAou wireshark)
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No. Time Source Destination Protocol Lengtl Info

28 21.095383000 IntelCor_60:ch:f8 Broadcast ARP 42 who has 10.146.0.657

29 21.096007000 LexmarkI_ed:f9:68 IntelCor_60:cb:f8s ARP 60 10.146.0.65 is at 00

P Frame 28: 42 bytes on wire (336 bits), 42 bytes captured (336 bits) on interface 0
pEthernet II, Src: IntelCor_60:ch:f8 (00:19:d1:60:cb:f8), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
v Address Resolution Protocol (reguest)

Hardware type: Ethernet (1)

Protocol type: IP (0x0800)

Hardware size: 6

Protocol size: 4

Opcode: request (1)

Sender MAC address: IntelCor_60:ch:f8 (00:19:d1:60:cb:f8)

Sender IP address: 10.146.0,110 (10.146.0.110)

Target MAC address: 00:00:00_00:00:00 (00:00:00:00:00:00)

Target IP address: 10.146.0.65 (10.146.0.65)

dl 60 cb f8 08 06 00 01
dl 60 cb f8 Da 92 00 Ge
0o 41

oooo ff ff ff ff ff ff oo 19
0010 08 0O 06 04 00 O1 0Q 19
0020 00 0O 00 00 00 00 Oa S2

Ewova 3.3.y: Epwtnua ARP (ARP request, opcode 1)

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

W

Source Protocol Lengtlk Info

42 who has 10.146.0.657
60 10.146.0.65 is at 00

Time Destination
28 21.095383000
29 21.095007000

No.

ARP
ARP

Broadcast
IntelCor_60:cb:f8

IntelCor_60:cb:f8
LexmarkI_ed:fg:68

pFrame 29: 60 bytes on wire (480 bits), bytes captured (480 bits) on interface 0
B Ethernet II, Src: LexmarkI_ed:f9:68 (00:04:00:ed:f9:68), Dst: IntelCor_60:ch:f8 (00:19:d1:60:cb:f8)
v Address Resolution Protocol (reply)

Hardware type:
Protocol type:
Hardware size:
Protocol size:

Ethernet (1)
IP (0x0800)
6

4

Opcode: reply (2)

Sender MAC address: LexmarkI_ed:f9:68 (00:04:00:ed:f9:68)
Sender IP address: 10.146.0.65 (10.146.0.65)

Target MAC address: IntelCor_60:cb:f8 (00:19:d1:60:cbh:f8)
Target IP address: 10.146.0.110 (10.146.0.110)

0000 00 19 d1 60 cb f8 00 04 00 ed f9 68 08 06 00 01 ... .... ... h..
0010 OS 00 06 04 00 02 00 04 00 ed f9 68 0a 92 00 41  ........ ... h...A
0020 00 19 dl 60 cb f8 0a 92 00 6e 00 0O OO 0D 00 0O s wwes allessses
0030 00 OO OO OO 00 0O 0O 00 00 OO GO GO seeeenns snss

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

Eav dev Bpebel kataywpnon otov nivaka ARP kal oUte amavtnBeito epwtnua ARP (ylati iowg
OTTAWG O UTTOAOYLOTNG LE TN OUYKEKPLUEVN IP va gival KAELOTOG 1 VoL NV UTIAPXEL) TOTE ETTL-
oTpEdeTaL OTNV EDAPLOYH SLAYVWOTIKO UVULLO OTL O UTIOAOYLOTHG TTPOoOoPLOoL Se pmopel va
npooeyylotel. Napadelypa ektéAeong ping oe avUTOPKTO UTIOAOYLOTH:

From 10.146.0.110 icmp_seq=3 Destination Host Unreachable
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Juvoyilovtag, To akéto IP kpateital oe avapovn Kol ekteAeltal n Stepyaoia avriotoixnong
SlevBuvong IP mpooplopol os puoikn StevBuvon Ethernet amd to mpwtokoAAo ARP Onwg
dalvetal oto Staypappo pong.

Address
Resolution

AvalnTnon
otnv ARP cache

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

To mpwtokoAo ARP €xeL tumomolnBel oto
RFC826.

Eav évag umoloylotng dev yvwpilel tnv dikn
tou S8levBuvon IP, emeldn lowg va pnv tou
£XeL oplotel, Tote Umopel va {nTAOEL va Tou
anodobel pa. Tn dadikacia auth pmopel va
v avaldfel To MPwTOKoAAo avtiotpodng
avaluvong &levBivoswv (Reverse Address
Resolution Protocol - RARP) os cuvepyoaoia pe
( Tenoz ) egvav efunnpetnty RARP, o omoiog sival -
doptiopévog e tnv anodoon SteuBuvoewy IP

Ewova 3.3.e: AvdAuon SteuBuvoewv ARP grouc attouvteg otabpouc.

Ynapyew
KaTaywplon;

EPOTHMA ARP

Anglnke 0O
Anavtnon;

Npoodrikn otnw
ARP cache

Y

Anpoupyln
nhaoiou
ETHERNET

To mpwtdkoAAo RARP avaAappavel va mTAnpodopricEL TOV EPWTWVTA UTIOAOYLOTH YLa TO
mota eival n 8k tou SievBuvon IP, tota tevBuvon IP mpénel va mapeL.

Emed Ouwg meplopiletal povo otnv Sievbuvon
IP kot évag uTtoAOYLOTHG XPELAeTaL EMUTALOV pUB-
ploslg omwg paoka Siktuou, PoemAsyUEVN TIOAN,
Stakopoteg DNS k.G To RARP xpnotlpomnoleitol ano
omavia £€wg kabolou. Mepypadetat oto RFCI03.

Avti autol XpnolUoToleital TO MPWTOKOANO EKKi-
" vnong BOOTP (BOOTstrap Protocol) kat to vewrte-
Ewova 3.3.01: Ixéon ARP/RARP kal  po mpwtékoAAo Suvaptkiig anddoong pubpicswv

SleuBuvoswv urnoloywoty DHCP (Dynamic Host Configuration
Protocol).

48 bit AizGBuvon MAC (Ethernet)

To BOOTP eival mpooavatoAlopévo yla xprion and SIKTUoKoUg UTIOAOYLOTEG Xwplg Sloko.
AuTol oL UTIOAOYLOTEG EKKLVOUV TtaipvovTag OAEG TIC pUBUIOELG TOUG Kot GOPTWVOUV TO AEL-
TOUPYLKO TOUG GUOTNUO oItO KATTOLOV SLOKOLOTH Tou Siktuou. To DHCP gival rmio eU€ALKTO Kot
£XEL ETUKPATNOEL KABWG TPOohEPEL CUUPBATOTNTA TTPOC TA TTLOW UIMOPWVTAC VO EEUTNPETAHOEL
Kal reAdteg BOOTP.

Qa npémnel va onuelwbel nwe avtiBeta pe ta mpwtdkoAAa ARP/RARP ta omola Asttoupyouv
WG evdlapeoa Twv erunédwy 2 kat 3 tou OSI, Ta npwtokoAAa BOOTP kot DHCP kaAumtouv
Ko To emninedo edappoyrg touv TCP/IP. Eival epappoyég mou akoAouBoUv To povtédo Te-
Aatn-gfuntnpetntn (client-server). Napoha autd, meldr o poAog Toug yLa TG pubuioelg tou
MPWTOoKOAAou IP gival onpavtikog Oa meplypadouv pall tou.
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3.3.1 Xprion BOOTP amnod ctabuo xwpig dioko

To aitnua areuBUveTaL oto Siktuo pe ekmopurnn (broadcast) kat n amdvinon pe tig pubuioelg
Aappavetat otn puoikn StevBuvon amokAelotikng Stavoung (unicast) Tou meAatn.

o O UTOAOYLOTAG EKKLVEL Kal mAnpodopeital Tn duoikr Tou dtevBuvon and tn ROM ng
Kaptag Siktvou tou. H ROM mepléxel kal pia teAsiwg Baotk uhomoinon tng otoifag
TPWTOKOAAwV tou TCP/IP

® Anuioupyel éva maketo UDP pe aitnpua BOOTP (BOOTP Request) mpog tnv Bupa 67.

e EvOuhakwvetal oe makéto IP pe SievBuvon mpoflevong 0.0.0.0 kot SlevBuvon
T(POOPLOHOU TN SlevBuvon ekmoumnig 255.255.255.255

e Ev ouvexelo evBuhakwvetal o €va mAaiowo pe StelBuvon mpoéleuong tn Sk Tou
duowkn StevBuvon kat dtevBuvon mpooplopol tn SlevBuvon ekmounng FF-FF-FF-FF-
FF-FF Kot OTEAVETAL OTO TOTUKO SiKTUO.

e O Stakoptotrg BOOTP napaAapBavel to aitnua.

e Anavtad pe mAaiolo otn ¢puaotkny StievBuven Tou attouvta wg dtevBuveon MPoopLopoU.

e To evBulakwpévo Takéto IP €xel wg StevBuvaon mpooplopol thv StevBuven IP mou
anodidetal oTov attouvta UTOAOYLOTH.

® To evBulakwuévo TakeéTo UDP pe mpooplopod tnv Bupa 68 sival andvinon BOOTP

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

o O UTIOAOYLOTAC XPNOLUOTIOLEL TO AmAO TIPWTOKOAAO petadopdc apxeiwv TFTP (Trivial
File Transfer Protocol) kot petadoptwvel To apxeio ekkivnong.

® Me tnv oAokAnpwaon tng LeTadOpTwong anocupEleL To apyelo ekkivnong otn RAM,
£KKIWVEL Kal apytkorolel (puBuioelg TCP/IP) to Asttoupytkd cvotnua. TEAOG EeKVA Thv
€KTENEON TNG TPpOKABOPLOUEVNG EdapLOYNC.

To mpwtokoAAo BOOTP Asttoupyel akoun ki av mapspBariovrat Spopoloynteg, dnAadr o
OLTWV UTIOAOYLOTNG Kal 0 SLakoploTn G Bplokovtal og Stadopetikd puoikd diktua. Auto ivat
edIKTO edpOoov oL evdLapeool Spopodoynteg untootnpilouy Ty Mpowbnon attnudtwyv BOOTP
AELTOUPYWVTOG WG TIPAKTOPEG avapetadoong (BOOTP Relay Agent). To mpwtokoAAo BOOTP
nieplypadetat oto RFCI51.

3.3.2 To npwtokoAAo Suvapkng dteubétnong urtoAoytoti DHCP

To mpwtokoAAo Suvapkrng SievBétnong (amddoong puBuicewv) umoAoyioti DHCP
(Dynamic Host Configuration Protocol) Aettoupyel 6mw¢ to BOOTP 0 omoio Kol emMeKTelveL.
E€akohouBel va Aswtoupyel wg spappoyr MEAATN-eEUTINPETNTH XPNOLLOTIOLWVTAG TIOKETA
UDP pe aplBud Bupag mpooplopol 67 yia tov eEUTINPETNTH Kol 68 yLo TOV TIEAATN.

Erutpénel og £€vav UTIOAOYLOTH VO OTTOKTA TG pUBUIocELS TTou XpeldleTal o éva HOVO PvVUpa
Kot va AapBavel pia SteuBuveon ypriyopa Kot SUVOLULKA.

KaBopilel tpelg TUMOUC ekywpnong dteubuvoewv:

e un auvtopatn puBbulon (manual configuration), otnv omoia o Slaxelplotng opilet
CUYKEKPLUEVECG SleuBUVOELG ToU Ba MAPOUV CUYKEKPLUEVOL UTIOAOYLOTEG.

® quTtouaTn puBulon (automatic configuration), katd tnv omola o diakopiotig DHCP
EKYWPEL pLar poviun dtevBuvon oe évav uTtoAoyLoTr] o omoilog cuvdeetal pwtn popdad,
Kol

e Suvauikn puBbuwon (dynamic configuration) katd tnv omoia o Stakoulotng daveilel
HULoBwvel pa SlebBuvon og €vav UTIOAOYLOTH YLOL TIEPLOPLOUEVO XPOVO.

[100]



EMIMEAO AIKTYOY-AIAAIKTYQZH

H Suvapikn pubuion gival Kot n o ouxva XpnoLULOTIOLOUEV.

Ta mAeovektpata tov DHCP

OL TtepLOOOTEPOL XPNOTEG OV AVTIAAUBAVOVTAL TLG TEXVIKEG AETTOUEPELEG TNG SIKTUWGCNG
Kot oL puBuioelg tou TCP/IP yia va cuvdeBoulv oe Siktuo, Toug dpaivovtal moAUTAoKeG. To
DHCP &ivel tn duvatotnta ¢’ autolg Toug Xpnoteg va ouvdeBolv eUkoAa oto SiKTUO Kal
OTO SLOKELPLOTH) TO TIAEOVEKTNA TNG KEVTPLKAC SLaxelplong twv pubUicEwY KaL TV EUKO-
Ao UTTOOTAPLENG TWV XPNOTWV Kol CUVTHPNONG TOU SIKTUOU.

To mpwtdkoAAo DHCP emutpENEeL o€ £vav UTIOAOYLOTH Vo TTAPEL ETMUTAEOV pUBUIoELG TEPaV TNG
S1evBuvong IP onwg paoka Stktvou, TPoemAEYEVN TTUAN, Slakoulotég DNS. Mmnopet va na-
pelL pubuioelg oto eninmedo SLAdIKTUOU yLa TOV UTTOAOYLOTH 1 Yot KABe Tou SIKTuokh cUvoeaon
aveéaptnta, pubuiocelg yia to emninedo {evEng Sedopévwy, yla To PpwtokoAo TCP (petado-
pAc) Kot yla untnpeoieg (edpappoync) onwe Stokoptlotég xpovou (NTP), Stakoplotég aAAnho-
ypadiog k.Am. OAeg autég ol emihoyeg paivovtal oto RFC2132 kal 0Ta GUUMANPWHATIKA TOU.

‘Evac uroloylotng, pubpLopévog va xpnotpomnolel tnv untnpecio DHCP, apéowg PETA TNV EK-
Klvnon tou:

Anpoupyet éva takéto UDP DHCPDISCOVER otn BUpa pooplopol 67.

To evBulakwvel oe makéto IP pe SlevBuvon mpoéleuong 0.0.0.0 kal StevBuven
TLPOOPLOMOU TN SlevBuvon ekmounng 255.255.255.255.

3TN ouvéxela To evBUAaKWVEL og €va TAaiolo pe StelBuvon mpogAeuong tn Sikr Tou
duowkn dlevBuvon kat SlevBuvon mpooplopol TN dtevBuvon ekmounng FF-FF-FF-FF-
FF-FF Kot OTEAVETAL OTO TOTUKO SiKTUO.

Eav umdpyouv efumnpetntég DHCP avtamokpivovtal o kaBévag pe éva makéto
DHCPOFFER otn BUpa 68, evOUAOKWUEVO Ot TMAKETO IP eKMOMUMAG KOl TAALCLO
ekmounng (dteuBuvoelg mpooplopol 255.255.255.255, FF-FF-FF-FF-FF-FF). Otav lvat
£PIKTO, amopeVUYOUV VO ATTAVTOUV LLE TTAALOLO EKTTOUTNG.

O meAATNC UTTOAOYLOTHG ETUAEYEL TIC PUBUILOELG TTOU TpoadEpovTal amod Evav amod Toug
e€umnpeTNTEC KoL TO SNAWVEL amoatéAAovtog Eva makeTo ekmounic DHCPREQUEST oto
oroio {Nta TIg mpoadepOuEVEC pubpioeLg.

O g€umnpetntrg DHCP mou npooédepe Ti¢ pubuioslg emPePatwvel tnv mpoodopd Tou
pe éva makéto DHCPACK.
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MEAATHE EZYMNHPETHTHE
STATE - KATAZTAZH DHCP

........................ s
INITIALIZATION - APXIKOMNOIHZH FER =
(Aev utrdpyer Aie0Buvon IP _;_DHCP o
f éxe1 Afgel n 10x0g TnG) — DHCP REQUEST

DHCP ACK
RENEWING - ANANEQSH | —— DHCPREQUEST
(Aitnua avavéwong g Alvong —r
aTo Tov iSio server DHCP ACK
ARgN Xpoviot T1) s
REBINDING - NEO AITHMA e DHCP REQUEST
(AiTnua yia avavéwaon i véa Alvan —-
Qa6 oTroIoVSHTTOTE server DHCP ACK
Ahén Xpoviar T2) B . ——aun
OMANAOZ TEPMATIZMOZ H/Y DHCP RELEASE _
(AtreAeuBépwaon tng dievBuvong IP) &
t
Y \J

Ewkova 3.2.2.a: Asttoupyio DHCP

Ao ™ Angin tng emuPePaiwong DHCPACK kol oTn CUVEXELD O UTTOAOYLOTIG AELTOUPYEL HE TIG
SIKTUAKEG puBuioelg ou mnpe (katdotaon Asopeupévog - BOUND). H &tevBuvon IP mopa-
XWPELTOL OTOV UTIOAOYLOTH] YLO. GUYKEKPLUEVO XPOVLKO SLACTNHA KAl XOpOKTNPIlleTol we pi-
oBbwon (lease).

ATO TN OTLYUN AUTH, 0 UTTOAOYLOTAG apxilel TN OXETIKA LETPNON XPOVOU WOTE VA TIPOREL OTIG
Kat@AAnAeg evépyeleg mapataong the HioBwaonc tng StelBuvong mpiy tn Anén tng. Kpatda Svo
XpoOvoug,

e tov T1, peta tnv mapéleucn tou omolou mpoomabel va avavewoel tn WHicBwon
(DHCPREQUEST - unicast) amno tov Slakoulotr o onoiog £6waoe apyikd tn dtevBuvon,
niepva dnAadn oe katdotacn RENEWING kat

e Tov T2, UeTd TNV MOpEAEucn Tou omoilou avalntd avavéwon 1 véa OlevBuvon
(DHCPREQUEST - broadcast) ané omotovénmnote Stakoutotry DHCP nepva dnAadn oe
katdotoon REBINDING.

O xpovog T1 elval mepinov (0,5*xpovog_picBwong) kat o T2 mepinou (0,875*xpovog_picdw-
ong). Elvat SnAadnT1 < T2.

‘Otav o unoAoylotr¢ teppatilel Tn Astoupyia Tou opaAd (shutdown) mpiv AnéeL n pioBwon
¢ SlevBuvong, tote aneleuBepwvel TV dLelBUVET TOU OTEAVOVTAG TPLV TOV TEPLOTLOUO,
otov dltakoptotr) DHCP, éva makéto DHCPRELEASE.
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To mpwtokoAAo DHCP mpoPAEnel emumA€éov Kot Ta €€AG LNvUOTO:

e DHCPNAK (amd tov Slakoploty mpog¢ tov meAdtn). Edav peta amd éva altnua
DHCPREQUEST o Stakoptotng dev emalnBeloel wg owoTEG TIg {ntnBeioeg pubuioelg
amavtd apvnTika pe DHCPNAK.

e DHCPDECLINE (amo tov meldtn mpog tov Slakoulotr). Edv peta amod upia npoodopd
DHCPOFFER, o meAdtng Stamotwoel Ot ol pubuiocelg mou tou 660nkav eival og cL-
YKpouon Ue autég aAAou umoloyloth, T anoppintel pe DHCPDECLINE kat €ekwvad tn
Sadikaoia and tnv apyn pe DHCPDISCOVER.

e DHCPINFORM (a6 tov meAdtn mpog tov Slakoulotr). And tn oty Tou O TMEAQ-
™G €xeL AaBeL StevBuvon IP kat B€AeL mpdaobeteg mAnpodopieg pubuioswy, e pumopet
va oTeidel véo aitnua DHCPREQUEST. Ztnv nepimtwon auth Tig Intd pe éva aitnua
DHCPINFORM.

H Aettoupyia tou mpwtokoAlou DHCP umootnpiletal kal and MPAKTOPES OVOUETAS0oNG
(DHCP Relay Agents) yia tnv e€umnpétnon mehatwv ot onoiot 6 Bpiokovtal oto (6o puctko
6iktuo pe tov Stakoptoth. O eAdtng epooov dev £xel SikTuakeg pubuioelc oe emimedo IP Sev
UTtopEel val ETILKOLVWVAOEL e UTIOAOYLOTEG o€ dAAa Siktua. Evag umtoAoyLoTAC Ttou BplokeTat
oto (610 PpuoLko Siktuo pe Tov meAdtn, mpowOel To attnud tou meAdtn oto Stakoutoty DHCP
oTo aA\o SiKTUO KoL ToU eMLOTPEPEL TAV AmavTnon.

To mpwtokoAo DHCP mpotabnke wg enéktacn tou BOOTP, apxikd ota RFC1531, 1541 ta
ormola €xouv avtikataotabel anod to RFC2131. OAeg oL mAnpodopleg oXETIKA Le auTo Bploko-
vTal oto RFC2131 Kol 0T CUMIMTANPWUOTIKA TOU.

3.4 AleuBuvoeLg IP ko Ovopatoloyia

H 8ekadikn onueloypadia pe teleieg (four-part dotted decimal notation) eival évag oXETIKA
€UKoAOG TpOMoG ypadng dteuBuvoewv IP oL omoieg eivatl Suadikol aplBuol Twv 32 bit. Etol
To va Bupdtal évag xpnotng evav aplBpo onwe o 192.168.1.2 sival oXeTIKA VKOO, OUWG
To va Bupadrtal évav TETolo aplBuo yla kdBe urtoAoylotr) otov omolo BEAeL va cuvSeBel sivat
Sduokolo.

Elval oav va mpoomaBei va Bupdtal toug aptbBpoig tnAedpwvou OAwv Twv GiAwv Kal yvwoTtwy
TOU TOUG OoTtoloug TPOKELTAL KATIOLA OTLyUn va KoAEoel amd to TNAEdwvo. Ouudtal Ta ovo-
HOTA TOUG Mol OXL Kal Toug aplBuouc tnAedwvwy Toug. Otav mpokeLtal va ThAEPWVNOEL O
KATOLoV XpnoLUoToLel évav TNAepwVIKO KaTdAoyo otov omoio avalntd To OVOWO TO Omolo
yvwplilel kat xpnotporolel Tov tTnAedwVikd aplOpd mou aviloToLXel oTo Ovopa.

H Stadikaoia tng evBUAAKwoNG amattel aplOuntikég Sleubuvoelg. Ma toug avBpwmnoug &i-
val 1o BoAtkd ta ovopata. Etol anod tnv apxn tou Aladiktuou Kal TNG avamtuéng tThe opd-
60¢ MpwtokOAAwWV Tou TCP/IP xpnotponotfnkav amAd JLOVOAEKTIKA OVOMATA LIE TA OTola
oavadEpovrav otouc dlacuviedepévoug UTOAOYLOTEG. OUwG Empeme vo UTTAPXEL pa Alota
avtlotolkiag N uetadpaong ovopdtwy o SteubBuvoelg IP tnv omola Ba cupBoulevovtav ta
TIPWTOKOANO WOTE val XPNOLUOMoLoUV TN avtiotowyn apduntkr) StevBuvon. To poAo tng Ai-
otag autng avélaPe to apyeio HOSTS.TXT avtiypado tou omoiou eixe otn dLtaBeon tou kaBe
umtoAoyLoTtig Tou SiktUou. To MPWTOTUTIO EVNLEPWVOTAV KEVIPLKA oo évav SLOXELPLOTLKO
KOUBo Kal Stavépovtav éva avtiypado tou og 6Aoug Toug aAouc. To apxeio autd umdapxeL
KOl OTOUG ONMEPWOUG UTIOAOYLOTEG TAPOTL SeV evnUEPWVETAL KOl Sev xpnoluomoleital
ouvnOwe. e unoloyloth pe windows sival to %SystemRoot%\System32\drivers\etc\hosts
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gvw og urtohoyLloth pe unix/linux to /etc/hosts. MNa to apyeio HOSTS.TXT kattn doun tou Seite
To RFC952.

Mapadelypa apxeiou hosts and unoloylotr 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

# 2gil localhost

Me Tov Kalpd KoL TNV LeEYAAn avénon tou aplBpol Twv KOUBwWV Tou Atadiktuou, Tn duvapl-
K ouvdeon oA Kot armocUvdeon TwV KOUPBwWY, 0 EMIMESOC XWPOG OVOUATWY KAl TO apXELO
HOSTS.TXT 8ev emapkoloav yla va Swoouv pia oadn Kot IPOomAVIwY EMKALPOTIOLNUEVN EL-
KOva Twv UTtoAoYLOTWYV Tou StktUou.

‘Etol, vwplg akopn (1983, RFC882,883), mpotdBnke kat ulomolndnke n Yrnpeoia Ovopdtwy
Neploxwv (Domain Name System - DNS). Eva cUotnpo ovopdtwy Tto omnoio Sev gival emimne-
60 aAAG LEpaPXIKA SOUNHUEVO, OPYOVWHEVO GE TIEPLOXEG KoL UTIOTIEPLOXEG O SLadopa emi-
neda. 110 KATWTEPO emninedo, 0TO APLOTEPO UEPOG, PplokeTal TO Gvopa Tou umoloyloth. H
Sladikaoia avriotoiyiong-petadpaong ovopdtwy oe SleuBuvoelg IP ovoudletal avaiuon
ovopdtwv (name resolve) KoL TO KOUUATL TOU AOYLOMLKOU TIOU €ival EMLPOPTLOEVO LE QUTH
name resolver.

H popdr| evog tétolou ovopatog sivat:
UTTOAOYLOTHG.UTTOMEPLOXN_N. ... .UTtOTtEpLOXN1.meploxn.neploxn_TLD
(TLD = Top Level Domain - meptoxn avwtatou enutédou)

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

2epal-kater.pie.sch.gr
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Ao 6€14 TPOG aPLOTEPA KAL ATIO OVWTATO TPOG TO KATWTEPO eMinedo n onpaocia ivat n
g&ne:

.gr ‘Ovopa meployng avwtatou emunedou (TLD), EAAGSA.
.sch.gr OVOoLLO TIEPLOXNG, TO OXOALKO Siktuo (.sch.)
.pie. ovopa unomeploxng, Miepla

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

H &taxeilplon tou ocuotrpatog DNS slval kot auth LEpapyLKh Kol KATOVENKEVN o€ SLddopoug
SLOKOULOTEG TNG UTINPECLOC yia SLadOPETIKEG TIEPLOXEG KAl UTIOTIEPLOXEG.

Meploodtepeg mAnpodopieg umopouv va Bpebolv ota RFC1034, 1035. Ektevrg Adyocg yla tnv
Yrninpeoia DNS yivetal oto 60 kedpdlato To omolo avadépetal oto emninedo Epapuoync.

3.5 AleuBuvolodaotnon IPve

To mpwtdkoAo Aladiktuou IPv4, amd tn dekaetia tou 1980, QVTIUETWITLOE EMITUXWE TLC aVAL-
YKEG TNG maykooptag Sladiktiwong. Opwg pe Tnv tepdoctia avénon tou aplBuol twv dia-
ouvdedepévwY UTIOAOYLOTWY Apxloav va epdavilovial KATAOTAOELS OL OMoieg odnyouv To
TIPWTOKOANO OTa OpLA TOU. H ONUAVTIKOTEPN OO AUTEG elvat N €§AvTAnon Twv Stabéouwv
SievBuvoewv. Etol mpogkue n avaykn €MEKTAONG ToU TIou 0dnynos otnv £kdoan 6 (IPv6).
Ta kupLoTEPA PO PAN AT TTOU avTLLETWTTIEL TO IPV4 KaL NpBe va dwaoel AVoELG N vEa €kdoaon
Tou TpwTokOAAou cuvoyilovtal ota €ENG:

e To IPv4 mpoPAémel SleuBuvoelg pikoug 32 bit kat éva xwpo SleuBuvoewv BewpnTikoU
pey£BouC. O aplBuog autog, av Adpoupe ultoPn Toug MepLopLopolG Tng Steubuvalo-
80tTnoNg, lval otnv MpaypHaTIKOTATA TTOAU HKPOTEPOC. O TPOMog avénong twv Slabé-
owwv SteuBlvoswy eival va auéndel o apBudg twv Yndiwv (bit) mou SwatiBevtat
yla tn SteuBuvoloddtnon. EToL 0To vEo MPWTOKOAAO TO omtoio ovopudleTol mPwWTOKOAAO
AwadiktUov IPv6 (£kSoon 6) ol dleuBuvoelg €xouv pnkog 128 bit. Ektog amnod to mpo-
BAnua tng €€avtAnong Twv dlabéoipwy Steublivoewv To vEo MPWTOKOANO KARBNKe va
avTlpeTwrtiost kal GAAa poBAnuata ta onoia mpogkuPav Kuplwg Adyw ylyavtwaong
Tou Aladiktuou.

e OL mivakeg SpopoAdynong otoug Spopoloyntég tou Siktuou kopuoU (backbone
routers) mepléxouv mAnpodopieg dpopoldynong yia kabe Siacuvdedepévo Siktuo
OTOV KOOMO. To HEYEDOC TWV MIVAKWY auTwy auénBnke o avnouxntika opla (o€ Te-
ploootepa anod 500.000 dpopoAdyla, ota péoa tou 2015) pe amotéAeopa amod TOA-
AoUg e1dkoUG va Bewpeital onpavTIKOTEPO TPORANUA OKOUN KAl aro thv e€avtAnon
Twv SleuBUvoswv. H BeAtiotonoinon tng Stadikaoiog tng SpopoAdynong eival Apecng
T(POTEPALOTNTAL.

Y& auTo cUPBAAAeL n artAomoinon tng emkepaAidag tou akétou IPV6 kL n €Eumvn xprion Twv
TIPOQILPETLKWY ETKEDOAIO WV EMEKTOONC.

H Stadikaoia emtayuvetal kabwg dev xpeltaletal va umoloyiletal aBpolopa eAéyXou TG
emukepalidag (6ev umapyxel oto IPv6) os kaBe SpopoAoynth.

Emtiong Sev emitpénetal n SLACTIAON-KOUTATLNON TIOKETWVY OTOUC eVOLAUECOUC SPOUOAOYNTEC.
ErutAéov to medio “Etikéta Pong” emutpémnel oto IPv6 va xelplletal KAAUTEPA TPOTEPOALOTNTES
O€ UTINPECLEG TIPAYHATIKOU XPOVOU OMWG UeTadoon dwvnig kat Bivteo.
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OL unnpeoieg mou mapéxel To MPWTOKoAAo Aladiktuou IPv4 (eminedo Sladiktuou) atoug duo
TEPUOATLKOUG KOUBOUG-UTIOAOYLOTEG odpeilouv va mpoodEpovTal Xwpic eméupaon Twv evdid-
HMECWV KOUBWV 0TN HETOEL TOUC “ouvopIALa”. AUTO €lval ONUAVTIKO amo MAEUPAC aodpaleiog
Ouwg dev eival mavta epktd KabBwg peydlo péEPog Twy dlacuvdedbepévwy oto Aladiktuo
UTIOAOYLOTWY XPNOLUOTIOLOUV IOLWTIKEG SleuBuvoelg IPv4 kol Bplokovtal miow amod dpopo-
Aoyntég mou ektelolv petadpaon SievBuvoswv (Network Address Translation - NAT). Auto
Snuoupyel mpopAnuata otn xprion achalwv npwtokOAAwv (IPsec) ta omola otnpilovtal
OTNV TTAYKOOLA HovVaSIKOTNTA TwV SLleuBUvoewv IP Twv TEPUATIKWY KOUPBWV. AUTO Opwg Sev
LOXUEL PE TG LOLWTIKEG SleuBuvoeLg IPv4. ESw Tipémel va onpelwBel ot kat n Asettoupyia NAT
glval £va PETPo yla olkovopia SteuBuvoswv IPv4 Adyw tou KivdUvou e€avtAnoswg toug. To
IPv6 €xeL Tn duvatdtnta va npoodépel oe kABe Siktuakn Sltaclvdeon o kKABs UTTOAOYLOTH
OTOV KOOHO [ia povadikr dievbuvon IPv6.

Mopoen autoduvapou rakétou IPve
(IPv6 datagram)

eytofol [ [ 111 [ Lol LU L0 L L bl L0010 Ll L1111 s

Exdoon ITGI,:] xuu.\orpoplucl ETLkéTa Pong [
4 MAkog whéALpyouv dopTiou iEnépc\n‘ chm.\ibu] DpLo aApaTwy 1
2 = ALevBuvon IP Mpoéievang =<
16 (Source Address) o

- — |<
20 <
20 =
25 ALevBuvon IP [lpoopLoupou ]
32 (Destination Address 4
36

I Kedoahiba emékToong 1 I

I Keparidba eméxkTaong n + OUPTTARpWon I

n-1 AEAOMENA ( DATA )

Ewkova 3.5.a: Mopdr autoduvapou makétou IPve

Me SleuBuvoelg purkoug 128 bit  pmopet va Slabéoet (Bewpntikd) cuvohkd 2% = 340.282
.366.920.938.463.463.374.607.431.768.211.456 1 nepimouv 3,403 x 10* SieuBivoslg (~340
€V SEKAKLG EKOTOUUUPLA)

210 Slaypappa He tn Hopdr TOU TAKETOU TOU MPWTOKOAAoU Aladiktuou IPv6 ¢aivetal to
HeYaAUTEPO PNKOG TWV MediwV dlelBuvong mpoéAeuaong Kal poopLopol (16 oktadeg 1 128
bit) kaL n amAovotepn doun Tou, pe Alydtepa media Ta omoia euvooUv TNV AmoSoTIKOTEPN
SdpopoAoynon.
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3.5.1 Tpomnog ypadr¢ 61etBuvong IPv6

Mua 8tevBuvon IPv6, 128 bit oe uadikn popodn eival n:

0010000000000001 0000110110111000 0O0OOOOOOOOOOOOOOO OOOOOOOOOOOOOQOQOQOQ
0000000000000001 0000000000000000 0000000000000000 0000000000000001

Onwc eival pavepo, og autr TN popdn elvatl mpakTika advvarto va xpnotponolnel. Zto IPv4
(32 bit) ta Pnodia opadomnolovvtav o oktadeg kat ypddovrtav oto dekadikd. O mio amodotl-
KOG (Ayotepa Yndia) tpomoc ypadng evog duadikol aplBuou eival n ypadn Tou oto dekae-
€ad1ko. Téooepa Suadika Pndia ypadovtat akplpwg pe éva dekaefadikd Pndio. AnAadn 16
bit ypadovrtal pe téooepa (4) dekaeadika Pnodia.

JUpdwva pe to RFC4291 rou adopd TNV apXLTEKTOVIKH TNG SleuBuvalodotnong oto IPV6 kat
Kal to RFC5952 1o omoio umodelkvUEeL Tov TPOTO Ypadng piag StevBuvaong IPv6, Ta 128 bit:

e Ywpilovtal oe oktw Sekaefadeg,

e n kaBe pa ypadetal oto dekaefadiko pe técoepa Pnoia (ta Pndia a,b,c,de,f
vpadovral pe meld-Uikpd ypappota) Kot

e Ywpiletal amno tn duthavn TNG HE AVW-KATW TEAELQL.

H StevBuvon tou mapadeiyparog yivetadl:

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

ErumAéov, mapalsinovrtal ta apyikd pndevika (leading zeros) oe kaOe tetpdda Sekoefadikwv
oplBpwv. Etot n dtevBuvon ypadetal:

2001:db8:0:0:1:0:0:1
Eniong &ivetal n Suvatotnta napdalewdng U0 1 MEPLOCOTEPWY CUVEXOUEVWVY LNSEVIKWY O€-
Kae€Adwv Kal OVTLKOTAOTAOHNG TOUG LE SUO CUVEXOUEVEC AVW-KATW TeAeleg «::» To ocUpBoAO
«» OpWC MPEMEL va epdaviletal povo pa popd otn dievBuvon. Mia pdvo pndevikn deka-
g€ada dev avtkabiotartal amnod to «::». Etol n StelBuvon Eavaypadetal:

2001:db8::1:0:0:1

€4V ONMWCE OTNV MOPANAVW TIEPLTTWON UTIApXouV duo onpela oto omoia epdavilovrol cuve-
XOMEVEG UNSeVIKEG Sekae€Adeg TOTE N avtkataotaon epapUoleTal OTIG TEPLOCOTEPEG N AV
elval loeg otov aplBuo, oTig MpwTeC (apLotepadl).
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210 MPpwWTOkoAAo Aladiktuou IPv6 UTtapXoUV TPELG TUTIOL SleuBUvVoEwV:

Tomog AievBuvong IPv6 Nepwypadn
ATIOKAELOTLIKAG SLAVOHNG H S1evBuvon mpoodlopilel Pl CUYKEKPLUEVN SLKTUOKNA
(unicast) Stemadn (kapta Siktuou - interface) evog umolAoyloth).

Makéto mMou amooTéAAeTal o auth, Mopadidetal otn
GUYKEKPLUEVN SlkTuaKkn Stacvvdeon.

Mn QnMOKAELOTLIKAG H &wevbuvon mpoodlopilel plo opdda  SiKTuoKwWvY
Slavourg Stemadwv (interfaces) ol omoileg Tumkad avrkouv o€
(anycast) Slapopetikolg KOUPBOUG. MAKETO MOU OTMOOTEAAETAL OE

autr, napadidetal os éva and ta HEAN TG OpAdag,
T0 “mAncléotepo” oUpdwWvVA HE TNV EKTIUNON Twv
TPWTOKOAAWV SpopoAdynong.

MoAudiavopurig H &wevbuvon mpoodlopilel pa opdda  SiKTuaKwy
(multicast) Stemadwv (interfaces) oL omoleg TumKkA avrkouv o€
SlapopeTikolg KOUPBOUG. MAKETO TOU OTMOCTEAAETAL OE
autr, mapadidetal o€ OAa ta HEAN TG opadag.

Mivakag 3.5.1.0: TOmot SteuBVvoswv IPv6

Aev umapyxel n évvola tng ekmounng (broadcast). H ekmoumnn avtpetwniletal wg el6LKN Te-
plmtwon moAudLlavoung.

3TN yevikn toug popodr ot SteuBuvoelg IPv6 pmnopel va BewpnBeil 6tL anotehovvtal anod uo
TUAMATA, OTIwG Kot oL SteuBuvoeLg IPv4. To avayvwpLloTKO SIKTUOU 1) urtodikTUou i mpoBepa
(prefix) kot To TUAMA TOU UTTOAOYLOTH.

2100 :0 :0 :0 :4d :31lac 112 :45
Aiktuo YroAoyiotrg
(prefix) (interface ID)

Xpnotporoteitat kot 6w n onpeloypadia CIDR pe tov aplOpo petd tnv kabetn “/” va SnAwveL
oto Sekadikd cuotnua Tov aplBud twv Pndlwv Tou MPobEpatog Ta onola eival GNUAVTIKA
yla tn SpopoAoynon:

2100:0:0:0:4d:31ac:12:45/64 n 2100::4d:31ac:12:45/64
ME avayvwpLloTko (umo-)diktuou: 2100: : /64

211G SleuBuvoelg KaBoALKA G amoKAELOTIKNG Slavounc (unicast) to mpdBepa unopei va avaAv-
£T0L O€ EMUTAEOV TUAMATA:

2100 :0 :0 :0 :4d :31lac 112 145

prefix sub-net interface ID
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To avayvwpLoTiko Tng Siktuakng Stemadng (interface ID) mpoépxetat and tn duoikn dtevBuv-
on t¢ Staouvdeong pe tn popdn EUI-64 tou IEEE

H popdr EUI-64 SnAadn TO EKTETAMEVO MOVASLKO avayvwpelotikd twv 64 bit (Extented
Unique Identifier EUI-64), eddoov dev eival e€apyng 64 bit, o pia amAn kapta Siktuou, mpo-
KUTTEL amo T puoikn StevBuvon (48 bit MAC address) pe tnv €€n¢ dtadikaoia:

e H dlevBuvon MAC ywplletal oto péoov os Suo ioa tunuata (24 + 24 bit A 3 + 3 byte)

o TtapepParietal n akodouBiot 11111111 11111110 (oto duadiko) n fffe (oto dekasEadiko)

e otnv mpwtn oktdda aAAdlel To 70 amnod aplotepd bit (b6) og 1

o ypdadetal opadomnolnpuévn oe TteTpadeq Sekaefadilkwy apBUWY XWPLOUEVEG pE “::”
aKOAOUBWVTAG TOUG CUVTAKTLKOUG KAVOVEG ypadn¢ SteuBuvoewv IPV6.

MAC 48 bit o EUI-64

| o =] wwcsm s |

l99|19|d1|53|Ch|f8|
“‘uhﬁhhhhﬁ
l oo |19 [ a1 |+ [ff | fe | + [60 [ cb | f8 |

~

[0 [ 19 [ a1 | fr | fe [ 60 [ cb | 18 |

0668|8068
6epe|eele

| 0218 I dlff | fe60d | cbf8 |
219:d17f:fe60:cbf8

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

O tUmnog tne tevBuvong avayvwpiletal amod ta vPnAdtepng taéng Wndia (aplotepd) tng
SlevBuvonc we e€ng:

Tumnog AlevBuvong NpdBepa (Suadiko) Inuewoypadia IPv6
AkaBdplotn (Unspecified) 00...0 (128 bits) ::/128
Enavatpododdtnong (Loopback) 00...1 (128 bits) ::1/128
NMoAuStavoprc (Multicast) 11111111 ££00::/8
Torukég 8/voelg (eVENG AMOKAELOTIKAG 1111111010 fe80::/10

Stavoung (Link-Local unicast)

KaBoAwkr) §/van amokAeloTikrg Stavoung otidAnote d&AAo
(Global unicast)

Mivakog 3.5.1.8: Avayvwplon tunwv 6/voswv IPv6
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Katd tnv ekkivnon, £évog uTtoAoyLoTHG 0 omolog umtootnpllel To MPwTOKoAAo IPv6 puBuileta
avtopata (autoconfiguration) maipvovrtag pia Tomikr §/von (eVENC AMOKAELOTLKNG SLAVOLNG
(Link-Local unicast) wote va €xeL tn duvatotnta SIKTUAKNG ETIKOWWVIOG oe eminmedo tormikol
SiktUou. H &tevBuvon autn €xeL t popdn:

1111111010 + 54 pndevikd + EVI-64

MNa mapadeypa, ya tnv kapta Siktvou pe duaikr StevBuvon 00:19:d1:60:cb:f8 n tomwkn
6/von Teuéng amokAelotikng Stavoung (Link-Local unicast) eival n fe80::219:d1ff:fe60:cbf8
ONUAVTIKA yLa tn 6popoAoynaon

3.5.2 EWdkég SievBuvoelg IPv6

AebBuvon enavarpododotnong (Loopback), ::1/128 AvadEpetal oTov iSL0 TOV TOTIKO UTIo-
AoyLoth. Evag UToAoyLoTHG, akOpn KL av Sev €XeL KauLd Siktuakr) Staocuvdeon otéAvovtag na-
KETA Le MPOOPLOUO (destination) tn SlevBuvon ::1 autd SlekMepALWVOVTAL oW (EMavatpo-
dobotouvtal) otov (510 Tou Tov eauTo. Avtiotolxel otnv 127.0.0.1/32 tou IPv4.

0:0:0:0:0:0:0:0 1 ::/128 (unspecified): Zuvavtdrtat pdévov wg dtelBuvon poéhevong (source)
Kot SnAwvel TtakETa tou “i6lou” tou umoloyLoth. ExeL tnv i6la onuacia pe tnv avtiotoyn tou
IPv4, 0.0.0.0/32 (Limited source)

fe80::/64 (Link local unicast): Tomkn 8/von {ev€nc amokAeloTikAg Stavoung. PuBuiletal auto-
pata. Exel onpaocia avtiotoyn tng 169.254.0.0/16 (Link local) tou IPv4. S€ £vav umoAoyloth
gival to mpdBepa fe80::/64 cuvodsudevo and tn SievBuvon MAC (48 bit) petaypoppévn
oe popdn EUI-64. MNa napadelypa otov unoloyloth pe duaotkn StetBuvon MAC 00-19-d1-
60-cb-f8 n omoia oe EUI-64 yivetal 02-19-d1-ff-fe-60-cb-f8, n tomwkn &/von {evéng ao-
KA£LOTIKNAG Stavopng eival fe80::219:d1ff:fe60:cbf8. Ta windows 6ev akoAouBoUv auth tnv
T(PAKTLKA. AvTl autr¢ Snuoupyouly, avtoparta, va tuyaio interface ID.

ff00::/8 (Multicast): Ale0Buvon moAuStavopng. Avtiotolyn Asttoupyia oto IPv4 €xouv ol 6t
guBUvoeLg KAdong D, 224.0.0.0/4.

3.6 ApopoAdynon

To emninedo Awadiktiou (oto povtélo TCP/IP), ektdg amd tn SieuBuvolodotnon, elval emt-
doptiopévo Kat pe tn §popoAdynon Twv autodUvapwy TakETwy (datagrams) wote va €a-
odaAloel TNV emkowvwvia PeTaly twv duo akpaiwv umoAoylotwv tou Siktvou (host to
host). Na mtapéxet, SnAadr], To amaltoU LEVO EMKOWVWVLAKO untodiktuo. H SpopoAdynon £xet
€vvola Otav PeTafl Twv akpaiwv umoloyloTwy pecolaPel TouhdxLotov Evag SpopoAoynTHG.
Ye avtiBetn neplmtwon eival SLaB£oiueg ko GANEC TEXVIKEG (LeTaywyn - switching, yedUpwon
- bridging) ot omoleg pmopouv va vAomoinBouv amd To 20 eninedo tou OSI kot avadépovral
oTo 1610 puoikd biktuo.

ApopoAdynon sival To £€pyo TG petakivnong (mpowbnaong, Stekmepaiwaong) Tng mAnpodo-
plag amo tnv adetnpla pEow evog SLaSIKTUOU Kol TapAadoaong oTovV POOPLoHO TNG.

H 6popoAoynon nepthapPfavel Suo SLaKPLTEG SpACTNPLOTNTEG

® TOoV PoadLopLlopd TG KAAUTEPNG SLadPOUNG amo T adetnplo €W TOV TPOOPLOUO Kal
e tnv petadopd (mpowbnon - IP forwarding) tng opadomnolnuévng, og MOKETA, TANPO-
doplag oTov MPoopLopo tng, Slapéoou tou Altadiktiou.
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H deltepn dpaotnplotnta, n petadopd-npowdnon Twv makétwv dev elval Wlaitepa mo-
AUTAOKN Kal n uAomoinor tNng eival oxetika eVKoAn. H mpwtn OUwG, 0 MPoodloplopdg Te
Sladpopng, umopel va kataAnéel os Slaitepa ocuvBeTo MPOPANUA To omoio Kahouvtal va
OVTLUETWITIOOUV TA MPWTOKOAAQ §pOOAOYNONG.

To pwWTOKoA SpOOAGYNGCNE XPNOLUOTIOLOUV ETPOLUO XOPOKTNPLOTIKA YLOL VO EKTLUHOOUV
mota Stadpopn elvat KaAUTEPN yla €va TOKETO. TETola lval To eUpog Lwvng (Taxvtnta) Twyv
YPOUHUWV TNG SLAdPOoUnG, N OXETIKA amootach (aplBuog Twv aApdtwy 1 KOpBwv) €wg Tov
T(POOPLOUO K.A. H ektipnon tng BEATLOTNG SLASPOWNG TTIPOC TOV TTPOOPLOUO YiveTal armd Toug
oAYyOpLOHOUG TTOU XPNOLUOTIOLOUVTAL Ao TO IPWTOKOAAQ SpopoAdynong.

4

Ewkova 3.6.a: MpowBnon makétwy IP

Me tn BonBeta twv alyopiBuwy CUVTAGGOUV TOUG TIIVOKEG SPOUOAOYNONG OL OTOLOL TTEPLE-
Xouv mAnpogopieg dpoporoyiwv. OL mMAnpodopieg dpopoloyiwv moikilouv avaloya pe Tov
XPNOLLOTIOLOUEVO aAyOpLlOuo.

OL aAyoplBpuol SpopoAdynong EVNLEPWVOUV OTOUG TIIVOKEG SpOOAOYNoNG L TToLKIALa TTAN-
podoplwy. Ol BaCIKOTEPEG €lval OL AVILOTOLXIOELS TPOOPLOMOU KOl EMOUEVOU QALOTOG
(next hop) oL omoleg Aéve oto SpopoAoyntr o€ mola SIKTUaKr dLacuvSeon va mpowbnoeL Eva
£L0EPXOEVO TIAKETO. Otav £vag SpopoAoynTrg apaAaUPBAVEL EVOL ELOEPYOMEVO TIOKETO £€e-
taleL TNV SlevBUvVON MPOOoPLOHOU Kol TPOOTIABEL va TNV TALPLAEEL PE pia eyypadr) EMOUEVOU
GALOTOG OTOV TiivaKa SPOOAOYNONG. 2T CUVEXELX TIPOWOEL TO TMAKETO Amd TNV AVTLoTOLKN
Siktuakn dtacuvdeon.

AuTO onpalvel 0tL n AnYn anodacswv yia tn Stadpopur mouv Ba akoAouBroouv ta autodL-
VOOl TTALKETA ETIOVAAQBAVETAL YA KAOE TIAKETO XWPLOTA KoL UTIAPXEL TO EVOEXOUEVO TIOKETAL
yla Tov (610 mpooplopd va akoAouBrioouv oe SLOPOPETIKEG XPOVIKEG OTIYUEG SLADOPETIKEG
Slobpopéc.

OLmtivakeg dpopoldynaong repléxouv Kal TAnpodopleg oL omoieg ekdppalouv to Babuo nporti-
punong pag Stadpopng (tou eMOUEVOU AALATOC).

OL 6pOPOAOYNTEG EMKOWVWVOUV UETALY TOUCG OVTOAAACCOVTAG HUNVULATO KOl EVNUEPWVOUV
TouG Mivakeg SpoUOAOYNONG Touc. Ta UNVUHATA EVNUEPWONG Umopel va eival pHépog Tou
niivaka dpopoAdynong i oAokAnpog. Evag Spopooyntr¢ avalvoviag Ta UnvURaTa eVhpEé-
pwWonNG AAAwV SpopoAoyNTWY UMopEl var oxNUATIioEL Lot AemTopEpr] €KOVA TNG TomoAoyiog
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KOLL TNG TPEXOUTAG KATAOTAONG TWV oUVOEcEwWV Tou AladiktUou. Etol elval og Béon va mpoo-
SlopileLtig BéATIoTEG SLadpOUEG TIPOC HLAdOPOUG TPOOPLOUOUC TOU AladIKTUOU.

To mpwtokoAo IP xpnolponotel autoduvapa maketa (datagrams) kat eival oxedlaopévo va
Aeltoupyel o GAOUG TOUG TUTTOUG UALKOU SIKTUOU. Av Kol KAVEL TN BEATLOTN tpooTtaBeLa (best
effort) yla va emidwoel 1o KABe AUTOSUVOO TIOKETO, TO UTOKEIMEVO UALKO SIKTUOU mopel
va Aettoupynoel AavBaopéva. ETol Sev eyyudTal OTL UMOPEL VAL OVTLUETWITIOEL TOL TP AKATW
npoBAnuara:

e EmavaAnyn autoSuvapou akETou

e Emiboon pe kabBuotépnon f eKTOC CELPAG
® AN\oiwon dedougvwyv

o ATMWAELO QUTOSUVAOU TIOKETOU

o TNV AVTLETWTTLON TETOLWV 0GaAUATWY UTELBUVA ElvVaL T OVWTEPA OTPWHOTA SIKTUWONG.

3.6.1 Apeon/Eppeon

21tn Baukn Tng apxn, N SpopoAoynon eivat oAU arAr). O apXIKOg UTIOAOYLOTHG, O AMOCTOAEQ,
o omnolog dnuoupyet ta avtoduvapa raketa (datagrams), e€etalel tnv dtevBuvon IP mpoopl-
opoU. Eav bev elval torukn (ev €xel WG POOPLOO UTIOAOYLOTH 0 oToiog Bpioketal oto i6lo
6iktuo) ToTE 0 amootoAéag avalntd évav Spopoloyntr o omoiog (eAmilel va) Bploketal otn
owoTn KateuBuvon MPOG TOV MPOOPLOUO Kal OTEAVEL Ta TMAKETA 0 auTov. O SpopoAoyntng
oUGoLOOTLKA eKTeEAel TNV 6La Stadikaoia. KaBes popoloyntig Katd HRKog thg Sltadpoung ema-
vadappavel tn Stadkacio LEXPL TO TOKETO va PpTtaoel og Evav Spopoloynth o omolog Bpioke-
TaL 0To (610 PUOIKO SiKTUO UE TOV UTIOAOYLOTH GToV omolo avrkeL n dtevBuvon MpoopLopoU.
Exkel mapadidSetal To mMakeéTo.

To mpaypata daivovtot arAd, wotdoo oAU ypriyopa replmAékovtal Kabwg ta diktua peya-
Awvouv o€ €ktaon Hall KE TIC AVAYKEG XWPNTIKOTNTAG TWV YPALMWY EMILKOWWVIAG.

AvadépBnke OTL 0 aPXLKOG UTIOAOYLOTAG, O amooTtoA£ag, €etalel tnv dievBuvon IP mpoo-
pLopol. Autd TIou KAVEL, OTnV mpaypatikotnta, ivatl Aoyikd KAl (AND) tng dievBuvong IP
T(POOPLOUOU HE TN HAoKo Siktuou ylo va Bpet tn StelBuvon tou Siktuou mpoopLlopoU. Itn
OUVEXELA TN GUYKPLVEL Pe TN Sk Tou SlevBuvon Siktuou. Av gival idleg TOTe oupmepaivel OtL
0 UTIOAOYLOTHG TtpoopLlopol Bploketal oto (6lo Siktuo. Itn ouvEXELd KOAEL TO TIPWTOKOA-
Ao ARP yia va paBet tn puotkn SlevBuven mou avtiotolkei otn dteBuven IP mpooplopol,
€VOUAQKWVEL TO TTAKETO O€ £va MAO{OLO KOl TO GTEAVEL OTOV TIPOOPLOUO TOU. TNV MEPImTWan
QLUTI) OL UTIOAOYLOTEG TIPOEAEUONG KAL TTPOoOoPLoMoU Bpilokovtal oto 8Lo Siktuo, dev pecolaPetl
Spopoioyntng kat n dtadikaoia xapaktnpiletal apeon §popoAdynon.

Eav katd tnv g€étaon tng StetBuvonc IP mpooplopol SLamoTWOEL OTL 0 UTIOAOYLOTHG TIPOO-
pLopol Bploketal oe SladopeTikod SikTtuo TOTE avalntd otov Tivaka SPouoAdynong L Ko-
Taxwplon n omnola va avadépetal ite otn Slevbuvon eite otn StevBuvon diktuou mpoopl-
opoU. Ekel evromilel Tov avtiotolyo Spopoloyntr, KaAel to mpwtokoAAo ARP yla va paBel
™ ¢duoikn SlelBuvon mou avtiotolkel otov Spopoloyntr, EVBUNOKWVEL TO TTIAKETO O £val
TAaiolo Pe mMPoopLlopo Tn duoikn StevBuvon tou dpopoAoynTr Kal TOU TO OTEAVEL yla va
ouveyloel tnv mpoonadeLo mapAadocng TOU TTOKETOU TPOC TOV TEALKO TOU TPoopLopo. Otav ol
UTIOAOYLOTEG TIPOEAEUONG KoL TTpoopLopol Sev Bpiokovtal oto idlo diktuo Kal pecoAafouv
OVAUECA TOUG £VOC N TIEPLooOTEPOL SpopoAoynteg ToTe N Sladikaoia xopaktnpilletoal EUpeon
8pouoAdynon.
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JuvnBbwg umapyxel évag mpoermheypévog Spopoloyntr¢ (default router, default gateway)
WOTE €V dev TALPLATEL KATIOLA ATIO OAEG TIG AAAEG KATOXWPLOELG TOU Tivaka dpopoAdynang
pe to Siktuo f tn dlevBuvon IP mpooplopol va Topadidetal TO MAKETO ylo SLEKTIEPALWON
OE QUTOV.

Eav n &tevBuvon mpooplopol dev avikel oto idlo Siktuo pe Tov amootoAéa, Sev uMap-
XEL KOTOXWPLON YL AUTAV Kot To S{KTUO Tng oTov mivaka dpopoAdynong Kot dev €xeL oploTel
T(POETUAEYUEVOG SpopoAoynThg TOTe To diktuo aduvartel va mpoxwpnoet t dladikacio Spo-
HoAGYNoNG Kal TTANPodOopEL TOV amooTOAEN, KAVOVTAG XPron Tou MPwTtokoAAou ICMP, 6tL o
T(POOPLOUOG Sev elval mPooBActLuog.

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

E®APMOIH ry
A®IZH NAKETOY.
ENAP=H ENOYAAKQIH

YNOAOTMZIMOZ
AIKTYOY NPOOPIZMOY
DST_NET = DST_IP AND NETMASK
LOCAL_NET = LOCAL_IP AND NETMASK

BPEX TH ®YEIKH A/NEIH
ME ARP £ ND
NOY ANTIETOIXEI ETHN
A/NEH NPOOPIZMOY DST_IP

AMEZH APOMOAOIHZH

S
YNAPXEI ETON MINAKA
APOMOAOIHEIHE?

BPEZ TH OYZIKH A/NIH
ME ARP | ND
TOY APOMOAOFHTH MOY ENIAEX@HKE
ANO TON MINAKA APOMOAOTHEHE

NAI EMMEZH APOMOAOIHZH

vy

YMNAPXEI
NPOENIAErTMENOZ
APOMOAOIHTHE ZITON
INAKA APOMOAOTHEIHE?

Y

ENOYAAKQIE TO NAKETO ITH
DYZIKH A/NIH NPOOPIZMOY.
ITEIAE TO ITHN KATAAAHAH
AIKTYAKH AIAZYNAEZH (iface)

KAHIH TOY ICMP
MHNYMA ZOAAMATOZL
DESTINATION UNREACHABLE

Ixnua 3.6.1.a: Atadikacio S5popoAdynong autodUVaAOU TTOKETOU
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3.6.2 Nivakag §popoAoynong

Kevtpiko poho otn Stadikacia tg dpopoAdynong mailel o mivakag dpopoAdynong. Eival n
KapdLd Tou aAyoplBou SpopoAdynong. Bploketal otn Uvrn Tou untoAoyLotn 1 dpopoAoynth
Kal o€ kKaBe ypapun Tou meplhappavel anapaitnta:

e ula SevBuvon SIKTUOU TPOOPLOMOU [ UTIOAOYLOTH TPOOPLOHOU (CTIavLOTEPQ)
ouvobeudpevn amo tn paoka Siktvou. Eival to kAeldi avalitnong otov mivaka,
e 1Tn 8ievBuvon Tou endpevou Spopoloynth (emopevo alpa - next hop) mpog autov
TOV TIPOOPLOUO KOl
e 1 dktvakn Sienadn (interface) péow tng omoiag gival MPooBACIUOC O EMOUEVOC
Spopoloyntnc.
JuvnBwg nephappavet kat GAAeG TAnpodopieg Omwe TNV TLUn pétpnong (metric) yia to Babuod
T(POTLINONG TOU CUYKEKPLUEVOU SpopoAoynT).
O mivakag 6popoAdynong apxLKOTIoLEITaL KATA TNV €KKivon Tou umtoAoyloth 1 Spopoloyntn
arnod pubuioelg mou sival anodnkeupéveg os apxeia pubuicewv. ITn CUVEXELA UTTOPEL va
TIOPALEVEL OTATIKOG 1 va PeTaBalAetal Slapkwe epooov €xel puBULOTEL var evnepwVETAL
Suvaukd anod ta TpwtokoAAa SpopoAdynong.

Mivakag §popoldynonc (to Baoikd HEPOC) oe unohoyLotr pe windows?7

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

IPv4 I{vaxkoag dLadpoudv

Evepyéc dLadpouéqg:

ALeGOuvon dLKkTUOU Mé&oka O LKTUOU [IGAD ALlooUvdeon 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

[114]



EMIMEAO AIKTYOY-AIAAIKTYQZH

Mo mapadewypa, pe Baocn tov mopamavw mivaka, av n SlevBuvon mpooplopol eival
192.168.1.65 101!

dtdyvetal autoduvauo makéto IP e SievBuvon mpoéhevong tnv 192.168.1.11 kau
StevBuvon mpooplopol tnv 192.168.1.65
n 6tevBuvon 192.168.1.65 pe paoka 255.255.255.0 avrkel oto diktuo 192.168.1.0

e yia to Siktuo 192.168.1.0 n méumtn ypopun Tou mtivaka Seixvel otn otiAn “MUAn” ot

Sev amaltteital xprion dpopoioyntn, ivat “Me cuvbeon”

10 makéto Ba mpowblnBel yla dpeon Spopoloynon amo tn Alacluvdeon pe SteBuvan
IP 192.168.1.11

Oa kAnBel to mpwtokoAo ARP va mAnpodoprost yla tn ¢duowkr SievBuvon tou
umoAoylotr pe IP 192.168.1.65

Oa o¢tlaytel €va mAaiclo pe StevBuvon mpoéAleuong tn duoiky SlevBuvon TG
Slacuvdeong 192.168.1.11 kat SievBuvon mpooplopol tn duoikn SlevBuvon Tou
192.168.1.65

To mAaiolo oTEAVETOL OTO TOTIKO SikTUO

Y& @A\ nepimtwon, éotw Ot n StevBuvaon mpooplopoy sivat 147.102.222.211, tote:

driayvetal avtoduvapo makéto IP pe SievBuvon mpoéleuong tnv 192.168.1.11 kot
SlevBuvon npooplopoL tny 147.102.222.211

n 6tevbuvon 147.102.222.211 pe pdoka 255.255.255.0 Sivel SievBuvon Siktvou
147.102.222.0 # 192.168.1.0 dnAadn dLadopeTikd SIKTUO o TO TOTUKO.

® ylo 1o diktuo 147.102.222.0 Sev UTIAPXEL KOTOXWPLON OTOV Ttivaka SpopoAdyNnong
® UTIAPXEL OMwC mpoemiheypévn “MUAN” (0.0.0.0) kat eival n 192.168.1.1 n omoia

Bploketal oto 6Lo Siktuo

Oa kAnBel to mpwtokoAAo ARP va mAnpodopriosl yio tn duaoikr SlevBuvon Tng
TPOETUAEYEVNG TTUANG He IP 192.168.1.1

OQa ¢rioytel éva mAaiolo pe SlevBuvon mpoéleuong tn duoikn SlevBuvon NG
SlaoUvdeong 192.168.1.11 kot StevBuvon mpooplopol tn ¢duotky StevBuvon Tou
192.168.1.1

To mAaiolo otéAveTtal 0To TOTkO SikTUO

AapBavovtag umoyn tov mivaka ARP tng evotntag 3.3 kat otL n Swktuvakn Stacuvdeon
192.168.11 €xeL duoikr SdevBuvon tnv 94-0c-6d-e3-94-1f (Sev daivetal otov mivaka ARP
eneldn adopa tnv idia, n ARP cache nepléxel Tig duaoIkEG SleuBUVOELG TwV AAAWY CUVEECEWV)
n Stadkaoia Tng evOUAAKWONG yLa TG SUO TIEPUTTWOELS SpOooAdynong pailvetal CUYKEVTIpW-
TWKA oTOV apakdtw mivaka 3.6.2.5:

AIEYOYNZEIZ
MNpoopLopog EvBuldkwon ok ... MpoéAsuong Mpooptouou
192.168.1.65 /24 Autoduvapo nakéro 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

NAaiowo Ethernet

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

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

Mivakag 3.6.2.B: Makéta kot mAalolo katd tn SpopoAoynon, cUUGwWVa e TO TTapASELy o
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H Siataén tou Siktou dailvetal 0To MAPAKATW SLAYPAUHA TNG EIKOVAG 3.6.2.0.

192.168.1.11
(94-0c-6d-e3-94-1f)
I ‘ 147.102.222.211 ——
P (??-27-22-22-27-2?)

/

192.168.1.110

(00-19-d1-60-cb-f8) SWITCH ROUTER
b XQPIZ IP Public IP |
192.168.1.1

(74-ea-3a-cd-06-40)
192.168.1.65
(00-04-00-ed-f9-68)

(]

—H

s

Elkova 3.6.2.a: Aldtaén Tou SIkTUou Tou Tapadeiyatog

Mivakag §popoAdynong os untohoylotn pe linux

georgelperseus:~$ 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.2. linux

O OUYKeKPLUEVOG TTivakag SpopoAdynang avrkel o urtohoyLotr) pe Suo kapteg Siktvou (etho,
eth1) o omnolog eival Stacuvdedepévog pe duo dadopetika diktua, pe to 10.146.0.0/24 kat
pe 1o 10.210.5.0/24 (unobiktua diktvou kAaong A). Itov mivaka §popoAdyncng UMApxXouv
800 Spopoloyntég, 0 10.210.5.1 mpog to Siktuo 10.210.0.0/16 kat o0 10.146.0.1 (mpoemihey-
pévoc - 0.0.0.0) mpog 6Aa ta dAAa Siktua.

Ta Siktua 10.146.0.0/24 kai 10.210.5.0/24 eival apeoa npooPaocipa (Gateway 0.0.0.0) amno
TLG avTioTolyeg KapTeg Siktvou ethO kal ethl.
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3.7 NpwtdkoAAa ApopoAoynong

Ao TN pEXPL Twpa Tteplypadn tng Spopohdynong ota TCP/IP Siktua, BAEmoupe OtL eva IP
outodUvapo Takéto mou Talldevel ato Aladiktuo, pumopet va mepdoel amno moA\ouc dpopo-
AoynTég Ko Siktua péXpL va GTAoEL 6TOV IPOoOoPLoUS Tou. To HOVOTATL Tou oikoAouBel Sev Ka-
Bopiletal amo pia kevrpikn apyn, aAAG eivat amoTEAECUA TwWV 08 NYLWVY TTOU TalpVEL artd Toug
niivakeg SpopoAdynong mou cuvavtd oto taidt tou. Kabe Spopoloyntrg kabopilel povo tov
EMOUEVO O0TAOUO TOU AUTOSUVAUOU TIOKETOU Kal BacileTal € AUTOV, TPOKELUEVOU TO QUTO-
SUvapo maketo va 08nynBel oTov MPoopLopo Tou. 2 ikpd Siktua ot Ttivakeg SpopoAdynong
YEULlouv xelpokivnTa amd tov SLaXELPLOTH TOU SIKTUOU, EVW OE PEYOAUTEPQ, TO £PYO AUTO
€XEL auTopatomnolnBel kal mpayuaTomnoLeltal anod to MPwWTOkoAAo SpooAdynaong, To omnoio
METADEPEL KAL KATAVEEL TNV QMALTOUEVN TTANpodopia o 6Ao To dikTuo.

Ta mpwtokoAAa SpopoAdynong (routing protocols) eival TEXVIKEG TTOU XpNOLUOTIOLOUVTAL
Qo Toug SPOUOAOYNTEG, YLOL VAL ETILKOWVWVHOOUV 0 €VOG LE TOV AAAOV KOl VO EVILEPWVO-
VTaL yLa TG aAAQyEG TTOU ONUELWVOVTOL OTLG SLASPOUEG KL OTOV TPOTIO TIPOCEYYLONG TWV
Stadpopwv SIKTLWV.

To MPWTOKOAAQ SPOUOAGYNCNG TTOU XPNOLUOTIOLOUVTAL YLla TOV KABOPLOUO Twy SLadpouwy,
SnAadn yla TN CUMIMANPWON TWV TIVAKWY SpopoAdynong, TIoLKIAoUV Kal e€opTwvTal amod T
60UNoN TWV SIKTUWV KaL TN OXEoh TIOU £XoUV HETAED TOoug Ta tpog Staclvdeon Siktua. Emo-
HEVWE, Ta TIPWTOKOAAa SpopoAdynong sivat urtelBuva yLa:

® TNV ertloyr] Tou KaAUTEPOU SPOUOU TIPOC OTIOLOSATIOTE SIKTUO/UTIOSIKTUO TIPOOPLOOY
® TNV KATAAANAN EVNUEPWON TWV TIWVAKWY SpopoAoynong
e Tnv avtaAlayn mAnpodoplwv §popoAdynong HeTafl Twv SpooAoYNTWY EVOG SIKTUOU.

H emikowvwvia evog SIKTUOU pe AAAa SIKTU A YIVETAL LECW CUYKEKPLLEVWY SPOOAOYNTWY TTOU
ovopalovrtal e§wtepLkol SPOROAOYNTES Kal XeLpi{ovTal OAN TNV ELOEPXOUEVN KOl EEEPYOMEVN
Klvnon tou Siktuou. Me autov Tov TPOTO, N ECWTEPLKH Sour] Tou SIKTUOU KAl TwV UTIOSIKTU WV
Tou dev elval opath amo ta untdAouta diktua mou eival cuvdedepéva e autd. Ta diktua, n
gowTtepLkn Soun Twv omoiwv Sev eival opatr amo Tov UNOAOLTO KOGHO, OVOUAIoVTOL aUTo-
vopa cuotipata (AS - Autonomous Systems).

AS 100 AS 200

Ixnua 3.7.a: Autovoua Zuotiupata

OL péBobdolL Spopoldynong Slokpivovtal oe otatiky (static) kot Sduvapikn (dynamic)
SpopoAoynon.

Ztatikn SpopoAoynon. OL dLadpopég mou pabaivel évag SpoploAoynTig oTaTIKA, lval ota-
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Bepéc SLOSPOPEC TTOU UImoPOoUV (TE VO OpLOTOUV QUECA ATTO TOV SLAaXELPLOTH SIKTUOU, glte va
eloaxBbouv autopata and tov (5lo tov dpopoloynth. O SpopoAoyntrg EAEYXEL TIG EVEPYES
Slenad£g Siktvou mou Slabetel, kabopilel Ta SikTtua MOU avtloToLoUV Ot KABe Slemadr) Kat
ELOAYEL TN OXETIKN TTANpodoplia atov mivaka dpopoAdynonc. Katd tn otatiki SpopoAdynon:

e O mivakag Spopoldynong dnuLoupyeital Xelpokivnta amo Tov SLaXeLploTh Tou SLKTU-
ou Kat aroBnkeveTal

® O SLaxelploTAC EVNUEPWVEL TOV Ttivaka SpopoAdynong kabe popd mou evepyoroLei-
TaL pLa vEa ouvdeon

e OL 6popoloyntécg ev avtalddcoouv mAnpodopia

e Ta teppatikd cuvnBwg E&pouv tnv IP SlevBuvon &vog mpoemileypévou
(default) poporoyntn

® JITO TEPMOATLKA YiveTal va SnpoupynBolv Suvaptka oL tivakeg SpopoAoynong Leow
Tou TIPpwWTOKoAAou ICMP (Internet Control Message Protocol)

MEeloveKTAHATA OTATLKNG SpOUoAdYNnoNG:

e o KABe mpooplopd Snuloupyeital pa eyypadn otov mivaka SpopoAdynong
TOU TEPUOATLIKOU

® AkOUn Kot av duo Tepuatikad Bplokovtal oto dlo diktuo, Sev elvat Suvatov va yivel
ULa povo eyypacdn otov mivaka SpopoAoynong

o OLTtivakeg ou dnuLoupyolvtal ival peyaiot
- AoKorn KatavaAwaon UvnEng
- Ab&non tou xpovou avalitnong pag dtelBuvong péoa oTov Tivaka

® H xelpokivntn evnuépwon mivako 6Toug SPOUOAOYNTEG MOPAEVEL

Avvapikr) 6popoAoynon. Ita peyoaAltepa Siktua n otatikr dpopoAdynon eival opketd
oUvBeTn Kol xpovoPopa epyacio. MNa to Adyo auto, ota peydla Siktua xpnotpomnoleital n
Suvapikn péBodog SpopoAoynong. Me tn Suvapikn péBodo SpopoAoynaong, oL SLadpouEg
SNULoUpyoUVTAL AUTOLOTA LE TN XPHON SLAPOPWV TEXVLKWY OL OTIOLEG UAOTIOLOUVTAL LLE TTPW-
TOKOAAQ SpopoAdynong. Me tn xprion SUVOULIKWY TIPWTOKOAAWY, oL §POUOAOYNTEG UIMOPOUY
VO EVNLEPWVOVTAL AUTOHATA Yia aAAayEG oTo SikTuOo, avtaAldooovtag SESoUEVA IE YELTOVL-
KoU¢ dpopoloyntég. Kata tn Suvapikr §popoldynon yivetal:

o AvtoAAayn MANPodopLWV LETAEY YELTOVIKWY SPOLOAOYNTWY, CXETIKWV UE TLG TOTIOAOY(-
£¢ Twv SIKTUWV oTa omoia oL SpopoAoynteg cuvdéovtal.
e Aladopomnoinon wg mpog tnv mAnpodopia mou eyypadetal otoug mivakeg SpouoAdyn-
ong
e Xpnotuormnoinon evog aiyopiBuou dpopoAdynong, o omolog :
- Xpnotpomnotel mpwtdkoAAa avtaAlayng mAnpodopiog Spopoldynonc:
o o eowtepikn) Spopoldynon (Héoa ota OpLa evdg AUTOVOUOU JUCTHUOTOG)
o la efwteptkn SpopoAdynon (LeETafy AUTOVOLWY ZUCTNUATWY)
- Evnuepwvel toug Tivakeg pe Baon tnv mAnpodopia mou AApPAveL amd TIVOKEG
YELTOVIKWY SpoploAoyntwv
- KaBopilel Tnv «moALTikn» SpopoAoynong (emAéyel Tnv KaAUTepn SLadpopr mpog tov
T(POOPLOLO)

Ynapyouv duo Baotka (6n mpwtokOAAWV Suvapkng Spopoloynong:
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Ta Eowtepikd MpwtokoAAa MUANg (IGP - Interior Gateway Protocols), ta omnoia
XPNOLLOTIOLOUVTOL YLO TV ETLKOWVWVIA TwV SPORoAOYNTWY Kol TV aviaAlayr Twv Mva-
Kwv SpOOAOYNONG TOUC OE €Va AUTOVOUO oUOTNUA. TUTIKA TIPWTOKOAAO QUTAG TNG Ka-
tnyopiag eivat to NpwtokoAho NMAnpodopiog Apopordynong (RIP — Routing Information
Protocol) kat to NMpwtokoAAo Bpayutepou Movonatiot (OSPF — Open Shortest Path First).
Ta E§wrtepwkd MpwtokoAAa MUAng (EGP - Exterior Gateway Protocols) ta omoia
XPNOLUOTIOLOUVTAL YLO TNV ETLKOWVWVIA TwV SpouoloynTwy Kot tnv avtaAlayr Twv mwa-
Kwv 6popoAdynaong toug HeTall SLapopETIKWY AUTOVOUWY GUOTAUATWY. TUTILKO MPWTO-
KOAAO auTrg TG katnyopiag eival to BGP (Border Gateway Protocol).

OL alyoplBuoL ota ecwteplkad MPwTokoAAa UANG (IGP) duvauikng SpopoAoynong Slakpivo-
vTalL og SUO KOTNYopLEG:

AAyoplBpol Alavuopartog Antootaong (Distance Vector Algorithms), otoug omoiloug ot
Tiivakeg SpopoAdynong amotelolvTol amo UL OSlpd amod TMPoopLopoUs (vectors) kot
KOOTN Yyl TG amootdoelg (distances) mou OSlavlovtal PEXPL TNV TPOOEYYLON TOU
nipoopLlopo (r.x. RIP, IGRP).

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

IGP vs. EGP Routing Protocols

Exterior Gateway
Protocol:
- BGP

Autonomous

. Autonomous
System 100 Interior Gateway System 200 J

Protocols:
= RIP
» IGRP
= EIGRP
= OSPF
- IS-IS

Ixnua 3.7.B: 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 Aettoupyia Twv MPWToKOAAWY SpopoAOYNoNG, OTIWG MPOELTOUE, lval n eUPecn Kal N
€TAOYH TOU KOAUTEPOU SPOLIOU yla Ta SiKTUA TIPOOPLOHOU WE TN XPpNon KAatdAAnAwv aAyo-
piBuwv dpopoioynaong (routing algorithms). O aAyoplBuog dpopoldynong dSnuioupyel évav
opLBuo, tov omoio ovopaloupe HETPIKO (metric) kdoToug, yia kaBe Stadpoun oto Siktuo. H
SL06popn e TO HIKPOTEPO KOOTOC YLa TOV (610 TIPOOoPLoUS KOTAXWPELTAL TEAKA OTOV TtivaKa
SpopoAoynong. Avaioya e TV uAoToinon, wg KOoTog Uropel va xpnotpornotnBsi o aplOpoc
Twv dpopoloyntwy (hop count) o mepvA To HAVU LA LEXPL VA GTACEL OTOV TPOOPLOUO TOU,
10 €Upo¢ lwvng NG ypauung (bandwidth), n kabuotépnon (delay), to doptio TNG YPAUUNG
(load) kat pa oglpd AAAWV TOPAUETPWY i Evag cUVOUACUOC ammd QUTEC.
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Epwtioclg - Aoknoeig KedpaAaiov

1.

Ao TI¢ mopakatw SleuBUVOELS IP onUELWOTE MOLES Elval owoTEC (2QITH) katmoleg AdBog
(ANABOZ). Ma tIg cwoTEG, dwoTe TNV KAAoN (TAEN) otnv omoia avrkouv Kot TV mpokabo-
PLOUEVN LAOKA TNG KAAONG, Yo 8e T AdBog, attiohoynote ylati eivatl Aabog.

o 155.54.12.17
B 10.146.0.1

Y 192.268.1.1

6 122.122.11.53

€ 192.168.12.7.1

ot 223.54.136.133

o tov untohoylotn pe StevBuvon IP 192.168.1.18 va Swoete:

1) Tnv kAdon-taén Siktuou oTnV omola avAKEeL

2) Tnv npokoBoplopévn paoka Siktvou

3) Tn 8tevBuvon Siktvou (network address) kat tn SlebBuvon ekmounic (broadcast
address)

4) Tnv neploxn SleuBuvoewv (amod - £wg) oL omolieg avrkouv oto 8lo SiKTtuo pe Tov ou-
VKEKPLEVO UTIOAOYLOTH KOl TOV OGUVOALKO apLOUO UTIOAOYLOTWY TOU CUYKEKPLUEVOU
SiKtuou

o tov urtohoylotn pe StevBuvon IP 172.16.1.18 va dwoete:

1) Tnv kAdon-td€n Siktuou otV omola avhKeL

2) Tnv npokaBoplopévn paoka Siktuou

3) Tn &tevBuvon Siktvou (network address) kat tn SievBuvon ekmopnrg (broadcast
address)

4) Tnv neployn SteuBuvoewv (amo - £wg) oL omoieg avrkouv oto (810 SikTtuo pe Tov ou-
VKEKPLUEVO UTTOAOYLOTH KOl TOV GUVOALKO aplBUO UTTOAOYLOTWY TOU OUYKEKPLUEVOU
Siktou

YrnoAoylote MOOOUG UTIOAOYLOTEG UITOPEL va €XEL TO SIKTUO 0TO Omolo avAKeL 0 UTIOAOYL-

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

O uttoAoyLoTtég pe SteuBuvoelg IP 192.168.31.12/22 kot 192.168.47.13/22 (n pdoka 8-

KTUou /22 eival 255.255.252.0) avrikouv oto (6lo Siktuo;

Aivetal n 8tevBuvon Siktvou 192.168.5.0/24 dnhadn pe pdoko diktvou 255.255.255.0

1) Na xwplotel to Siktuo oe tpia (3) TouAdyiotov untodiktua kot va 50600V

2) ol meploxeg dleuBuvVoswv KaBwC Kal

3) ot &teuBUvoeLg UTTOSIKTUOU Kol EKTTOUTTAC Yia ta Suo TpwTta urtodiktua.

4) MNoooug UTIOAOYLOTEG UTTopPEL va €XEL TO KABe UTIOSIKTUO;

Motoi urtoAoytoteg (SieuBuvoelc IP) avrikouv oto (610 Siktuo pe tov 192.168.31.12/22 (n

paoka Siktuou /22 eival 255.255.252.0);

MNoéoa Ynoia (bit) mpémnel va SWOOURE OTOUC GAOOUG TNG KAOKAG Yla VO XWPLOTEL €va

Siktuo onolaodnmote kAaong (A, B, C) o touldyLotov €L (6) urtodiktua;

‘Eva autoduvapo maketo IP ouvoAikoU pnkoug 2600 bytes (pall pe tnv emkedpaiida) Kot

pe TN oto nedio avayvwplong 0x012d8 npodkettal va SLENBeL anod diktuo Ethernet pe
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MTU = 1500 bytes, SnAadn o mAaiold Tou pnopet va petadEpel to moAU 1500 bytes. To
TakéTo IP €xel to DF=0. Na attioAoynoete ylati Ba SlaomaoTel To apyko TTAKETO Kal Vol
umoloyloete og mooa TRt Ba xwplotel. AKOAOUBWC VoL GUUTTANPWOETE TOV TOPOKA-
Tw Tivaka:

lotuiua |20

Mnkog emikedalidag (AE€eLg Twv
32bit)

JUVOALKO KOG

(bytes)

Mrkog bebouévwv

Avayvwplon

DF (onuaia)

MF (onuaia)

YXET. B€on TUAMOTOG
(oktabdeg byte)

10. Amo tn Sldomaocn evog MoKETou IP mpoékue o Tivakag e Ta OTOLELQ TwV TUNUATWY,
OUWC AsimouV PUEPLKA. ZUMTANPWOTE TA OTOLXELQ TTOU AELTTOUV KOl OTTAVTAOTE OTO £pW-
U “MoLo ATaV To GUVOALKG UIKOC TOU apXLKoU TaKETOU;”

lotuAua | 20

Mnkog erikedpalidog (A€elg Twv 5
32bit)
JUVOALKO WKOG 844 100
(bytes)

Mrkog bedouévwv

Avayvwplon 0x34b6

DF (onuaia) 0

MF (onuaia)

YXeT. B£€0n TUAMATOG 206
(oktabdeg byte)

11. Adou to medio MF eivar 0 kal o€ éva auToSUVOHO TTAKETO TIoU & SlooTtdoTnKe aAAd Kot
OTO TEAEUTALO TUAMA EVOG SLOOTIOCLEVOU TIAKETOU, TIWG UMTOPOULE VA KATOAABOUE av
T(POKELTAL LA TNV TPWTN Tepimtwon n tn deltepn;

12. MMolo €ival To HEYLOTO MAKOG TOU auTtoSUVOOU TTaKEToU IPv4; (Yodeién: ueAstnorte ta
niedia tne emikepadidog)

13. OtemikedaAldeg SUO TUNUATWY TOU (510U apXLKOU TEUAXLOUEVOU TIOKETOU IPv4 £xoUV TO
1610 aBpolopa eréyyou;

14. ‘Eva autobuvapo maketo IPv4 Siépxetal amo évav dpopoioynth. Exel to iSlo aBpolopa
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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 emukedpalidag otav peUyeL e UTO TTOU €ixe otav Npods;
MNarti n oxetkn 6£on Tunpotog (to offset) oe Eéva makéto IPv4 ou Slaomaotnke PeTpeital
oe oktadeg byte; (Ynodewén: ueAetniorte ta nedia tne emikepadidac)

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

™e erukepalibag “Xpovog lwng - TTL”; TLBa cupPel edv to akéTo, oto medio “TTL”, £xel
™v TN o;

Mowa eivat n Béon tou mpwtokdAAou ARP (oe molo eminedo)oto SLACTPWUATWUEVO
povtélo Siktiwong (OSI ) TCP/IP) kot mota Aettoupyla ektelel; Mola eivat n puowkr St-
gVvBuvon otnv omnola aneuBuvetal éva epwtnua ARP;

Mwg oxetilovtal ta mpwtokoAa ARP, RARP kat ot SleuBuvoelg, duokég (MAC) kot
Aoykeg (IPv4);

TLKAveL To TPpwTOKoAAO ARP, tpLv mpoxwpnoeL otnv ultoBoAr evog epwtnuatog ARP;

Y molo eninedo tou povtéhou TCP/IP Asttoupyouv ta mpwtdkoAa BOOTP kat DHCP;
Awote duo Baotka heovektipata tou DHCP ta omoia TeAKd cUVEBAAAQV OTNV ETILKPA-

™on g Xpriong tou.

‘Evag meAdtng DHCP, pe Suvapikr puBpion, TL TpEmeL va Kavel mpv Anéet n uiobwaon tng

S1evBuvong tou;

MNwcg pmopolv va efumnpetnBolv meldte¢ DHCP amd Siakoptotég DHCP ot omoiot
Bplokovtal oe Stadopetika puotka Siktua;

BaAte o€ cwoth Xpovikn oglpd ta unvupata DHCP

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

MNwg mAnpodopeital évag umoloylotng tn dtevBuvon IP evog dAAou umoAoyloTr Ttov
omnolo o xprotTng {NTA LE TO OVOUA TOoU;

Avadépete Suo Baoikd mpofAnpata mou UdavioTNKOY KATA TN XProN TOU TIPWTOKOA-
Aou IPv4, kupiwg efattiag tng avgnong tou peyebouc tou AladikTUou, Kal epLypaYTE
£€va amod autd. Nwg avtpetwniotnke and to MpwtokoAAo IP ékdoon 6 (IPv6);
Metaypdapte tn SlevBuvon IPv6 2001:0db8:0000:0000:0001:0000:0000:0001 pe to0
OWOTO TPOTO CUVTOUNG Ypadng ylo SleuBuvoelg IPv6.

MeplypaYte TOUG TPELG YEVIKOUC TUTIOU SleuBUvoswv mou opilel to mpwTtdkoAAo IPv6.
Mo tov umoloylotr pe duaotkn StevBuvon (MAC) 74-ea-3a-cd-06-40 vo ypaete thv
torukn 6/von Zevéng amokAelotikng Stavoung (Link Local Unicast)

TLelvat n SpopoAdynon Kol TOLEG EMUEPOUC SpaoTNPLOTNTEG TEPLAAUPAVEL,

Mola mpoPAfuata (avadépete Touldylotov Tpia) Sev eyyudtal OTL UMOPEL VAL AVTLUETW-
TiioeL To MpwtokoAo Atadiktuou IP; Molog Ba TPEMEL va TA AVTLETWITIOEL;

Mote n 6popoAdynon XopaktnpilleTal APeEON KoL TTOTE ELUEDN;

Yrnioloylotng pe SielBuvon IPv4 192.168.1.12/24 BéAeL vo €MIKOWVWVNAOEL UE TOV
uroAoyloth pe StevBuvon 192.168.2.124/24. H §popoldynon Ba sival dueon f éupeon;
AwtloAoynote TNV andvinon oog.

‘Evag umtoAoyLotrg B€AelL va otellel Eva autodUvapo makeTo IP og évav Ao Tou omoiou

n &tevBuvon (kat n telBuvon Siktlou) Sev €xel KaTaxwWPLOTEL oTOV TivoKa SPOOASYN-
on¢ tou. TL Ba KAVEL;
Tielval o alyoplBpoc Spopoldynong;
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35.
36.
37.
38.
39.
40.
41.

MoLog 0 pOAOG TwV NMPWTOKOAAWV SpooAoynong;

AvadépeTte TI¢ KaTnyopleg, oTIC omoleg dlakpivovtal Ta mpwtokoAAa SpopoAdynaong.
MNeplypaPte ev cuvtopia TNV APecn Kal Thv EUecn dpoproldynaon

Mola epyaocia ekteAel évag eEwTteplkdg SpooloynTnig;

Mota diktua ovopdlovtol autovopa cuotiuata (AS);

Mota n &tadopd NG otatikng arnod tn Suvautkn dpouoAoynan;

Alvetal 1o mapakdtw Siktuo pe aplBunuéva ta onueia Stemadng Siktuou. Awote
™ Soun tou Tivaka §popoAoynong (Tig Paotkég oTHAEG Ao TIG Omoleg amoteAsital) Ko
OUMTANPWOETE TOV yLa Tov Spopohoyntn A2.

90 0 00 4§

Aiktvo a (223.1.2) Aiktoo f (223.1.3)

1 I 1

Al

@ @ ﬁ Aixtuo {(223.1.6.2)

Aixktvo v (223.1.1)

00 B 00 @

Aixktvo 0 (223.1.4) = Aixkrvo € (223.1.5)

(Anyn: 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:

1 E E (2) - Laplop computer
R (1.2) - Router
= !.

B (1) - Server A (1) - Tower PG

G (1) - Laptop computer

F (1) - Laptop computer

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

OL Stemad£g kat ot IP SteuBlvoelg twv KOUPwWV gival:

KoépBog | Awmragn IP
A 1 123.43.1.7
B 1 123.43.1.2
Cc 1 123.43.1.11
D 1 123.43.1.23
E 2 123.43.24
F 1 123.43.25
G 1 1234326

To diktuo mou amnoteAsital anod toug kopBoug A,B,C kat D, ouvdéetal otnv Sitemadn 1 tou
Apoporoynth ( R ). To diktuo mou amoteAeitol amnoé toug kouPBoug E, F kat G cuvdéstal otnv
Slemadn 2 tou Apopotoyntr (R).

Na ypagdoUv ot mivakeg dpopoldynong 0Awv twv kopPwv (A, B, C, D, E, F kat G) kol tou
Apoporoynth (R).

Aokroelg o€ Epyaotnplako MeptBaiiov

Ol TEPLOOOTEPEG ATKNOELG APOPOUV OE EUPAVION pUTBUICEWY TOU onUaiveL OTL
UTTOPOUV VA EKTEAEOTOUV EUKOAQ O OXOAIKO €pyaoTnplo TANPOQOPLKIC OO
anAoug ypnoteg. Ooec anautouv aAdayn puSuicewy Uopouv va yivouv Umo T
oUL@WVN YVWUN KoL EMITAPNCN Tou uneuduvou Tou epyactnpiou LE MPoUrmo-
deon v emavapopd Twv
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apXLKWV pUTUICEWV TTPLV TNV QITOUGKPUVAN OTTO TO EpyacTtnplo. Emiong, umopouv va ekteAe-
OTOUV O€ UTOAOYLOTEC MOAQULOTEPOUC, av eival Stad€otuotl, oL omoiol Exouv amooupVel amo
EVEPYO EpyaoTnplo eival OUwWCS AETOUPYIKOL Kol Exouv SLATEVEL yla LaBnUoTa CYETIKA UE TO
YAkd, tTn Suvtripnon kot ta Aiktua. 3tn SeUTepn nepintwon umopei va udomotndei eUkoAa kait
n teAevtaia aoknon (8) Tou aopa oTNV EYKATACTACN EVOG ULKPOU TOTILKOU SLKTUOU KAdONC
C kot otnv utodIKTUWOoT) Tou. Mo BoNUela OXETIKA UE TIC AVUQEPOLEVEC EVTOAEC AVATPEETE
oTNV EVOWUATWUEVN BonUela Twv eVTOAWY, TWV XPNOLUOTIOLOUUEVWY AELTOUPYIKWY CUTTNUA-
twv (help, man pages) kat otov cuvnUUEVO 06NYo.

XpOovoTpoypapUATIOUOC

‘Qpeg AoKNON - AVTIKELLEVO

1 1, 2 Eudavion/alayn Siktuakwv pubuioewy

1 3, 4 EAeyxoc esmukowwviag (3o OSI), vnAdatnon Stadpoung, ovopata
TiEPLOXWV

2 5, 6, 7 EUpeon ¢puoikwv SleuBUvoewv AAAwWV UTTOAOYLOTWY Tou SLKTUOoU,
gudavion mivaka SpopoAdynaong Kot emavoAnmikég avadopég otig 1 — 4.

2 8 Eykatdaotaon kot UTtoSIKTUWOoN HKPoU ToTtkoU Stktuou kAdong C.

1. Itov umoAoyLoTH Tou pyaleoTs,

i. avayvwploTte eAv UTIAPXEL EYKATESTNMEVN KApTa dikTUoU Ethernet, ival cuvdedepévn
oe hub 1 switch eniong

ji. mota &tevBuvon IP, paoka SIKTUOU KoL TIPOETUAEYUEVN TIUAN EXEL.

(Yrtobeién: EEetaote ontikd TO IMioW UEPOC TOU UTTOAOYLOTY Kot TpootadroTE Vo EVTOTTioE-
Te Ut uodoxn tumou RJ-45 (modular jack/plug 8p8c) eite oto miow UEPOG TNG UNTPLKIG
(evowuatwuévn ato M/B) eite atnv niow oYn Twv UoSoYWV EMEKTAONC (TPOTIETN EK TWV
UoTépwv). Aeite edv umndpyetl kataAAnio kaAwébio tomov UTP/FTP ue toug avtiotoiyoug
aKPOSEKTEC TTOU va KaTaAnyet o€ hub 1 switch. EA€yéte av gival o Asttoupyia

Edv o urtodoytoti¢ oac “tpexel” windows exteAéate ipconfig /all
Eav “tpexet” linux, exteAéote /shbin/ifconfig )
JNUELWOTE TA AMOTEAECHATA.
2. IToV UTIOAOYLOTH) IOV €pYAleaTE,
i. aMAdagte tn StevBuvon IP og 192.168.7.12 (1) 6,TL @AAo oag {ntnBel)
ii. aAAa€te TN paoka Siktvou og 255.255.255.192
iii. aAAa&te tnv mpoemiheypévn mUAN og 192.168.1.3

(Epyaoteite avaloya pe to A.Z. mou “TPEXEL” O UTMOAOYLOTHC O0G, CUUPWVA UE T
TIPONYOULEVQ).

3. EA€ytte Tt ouvOeCoUOTNTO TOU UTTOAOYLOTH OTOV OTolo €pyAlenTeE e TOV SLOKOWULOTH TOU
gpyaotnpiou kavovtog xprnon tng evioAng ping. Eddoov AapBavovral amavinoelg, n Aet-
TOUPYLKOTNTA Tou SIKTUOU PEXPL TO eminedo Stadiktuou (30 OSI) eival evtdaéel. AoKIpudote

[126]



EMIMEAO AIKTYOY-AIAAIKTYQZH

va OTelAeTE 15 MOKETA [E TLU 0To Medio TTL=128. MEeAETAOTE T CUYKEVTPWTLKA OTATLOTL-
KA TIOU 0aG EMLOTPEDEL. AOKLUAOTE VO KAVETE ping 0€ MPOOPLOUOUC £Ew amod To SikTuo Tou
oXoAelou co¢ Kal CUYKPIVETE TOUG XpOVOUG. Av auTo Sev eival ePIKTO avalntrote AoyLKN
g€nynon ylati dev sival epikto. Tulntnote yloTi eival kpiolpot oL pikpol xpovol ping os
online mayvidlo Kot ylati auto amoteAei Baokd KpLtrplo yia tnv oy apdxou (ISP)
ortd Touc pavatikolg gamers.

4. IyvnAatrote pe tnv traceroute tn Stadpopr] mou akoAouBoUv Ta TTAKETA 0OG TTPOG KATIOLO
OUYKEKPLUEVO TIPOOoPLopO. Kataypate tnv. EmavaAaBete to (610 og GAAN XPOVIKA OTLYUN
(akOun kat GAAN p€pa i ard To oTtitL 00G). JUYKPLVETE TIC SLodpoéC. AoKipdote va Bpeite
1t StevBuvon IPv4 tou www.sch.gr kat Tou ftp.ntua.gr. A’ 6,TL daivetal to ftp elval Peu-
Swvupo. Molo sival To mpaypatikd ovopa tou diakoutotr ftp.ntua.gr;

5. Epdaviote tov mivaka ARP tou umoloyloTr] otov omoio epydleoTe. I MOl MEPUMTWON
propel va eival kevog; Bpeite tn duoikry StelBuvon tou umoloylotr oag aAd Kot Tou
SlakopLoTn Tou gpyaotnpiou. Mmopouv va BpeBouv pe tov iblo Tpomo;

6. Epooov epyaleote ot umoloyloty tou omoiou to A.X. umootnpilel IPv6 PBpelte
S1evBuvan IPv6 rou €xel (ipconfig /all, ifconfig i omoladnmote AAAN evaAAoktikr peBodog)
KaL Selte ool GAAOL YELTOVIKOL UTIOAOYLOTEG UTTAPYXOUV. 2T0 IPVv4 auto to Kavel To ARP. 2to
IPv6 Aéyetal “Neighbor Discovery”. Avahoya pe To A.Z. Tou urtoAoyLoth oag, SOKLUAOTE TO
netsh (windows) nj ip (linux) kat culntrote ta anoteAéopata. Epdoov o unoAoyLoTrg cog
£xeL torukr] StevBuveon Levéng amokAelotikng Stavoung (Link Local Unicast) emaAnBelote
ta tuApata tng (prefix fe80::/64 kal interface ID EUI-64 ot linux 1) tuxaio interface ID og
windows). Eav 6ev €xel, ypAPte TnVv €0ei¢ Mwg EMpemne va givatl akoAouBwvTog TNV TUTO-
noinon EUI-64. (Yrodeién: Eupavion anoteAsouatwv “Neighbor Discovery” oe linux: ip -6
neigh show kat ge windows: netsh interface ipv6 show neighbors).

7. Eudaviote tov mivaka SpoOUHOAOYNoNnNg TOU UTOAOYLOTH COC KOL EVIOTIOTE QMO TIG
KATOXWPLOELG TOU TtoLa €lval n POETUAEYEVN TTUAN.

8. EaQv oog emutpénel o umeLBuvog epyaotnpiou, und Tnv enonteia Tov, | €XeTe MPOoPa-
on o€ MaALo Aettoupytkd e€omAlouo (4-8 umoloylotég, hub/switch, amapaitnta koAwdia),
OUVBEOTE £va ULKPO TOTIKO SikTUO KAAoNG C KAVOVTOC TLG AMapAitNTEC CUVSEDELCG KOl pUB-
ploelc. EAéyEte tnv emikowvwvia PeTafl TwV UTTOAOYLOTWVY e TNV ping. Adol eéaodali-
OETE Kol eMBePalwoeTe TNV emKowwvia OAwv pe OAoug, UTOSIKTUWOTE To ot U0 N
téooepa umodiktua. Me TIg véeg puBuioelg, emiBeBalwote OTL oTa ping AmovtouV HOVo
UTIOAOYLOTEG TOU (810U UTTOSIKTUOU Kal glval adUVOTOV va EMLKOWVWVACOUV LE UTIOAOYL-
OTEG GAAWV UTIOBIKTUWV. (YITOSELEN: MPOKELTAL yla IPAKTIKY) £@apuoyn The FeEwWPNTIKAG
aoknone 6).
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Kedalaro 40
ENINEAO METAD®OPAZ

Elcaywyn

Yta ponyovpeva Kepalata peethBnkav nwg petadépovrtal ta dedopéva and Sienadn os
Slemadn yla va ¢ptdoouv oto MPoopLopd toud. Emeldn to emninedo diktvou amo tn ¢uon
Tou eivat avaélomioto, ta moakEta pOdvouv kabBuotepnuéva, EKTOC OELPAC Kot TIOANEG POPEC
kataotpédovtal otnv Stadpopr]. Emopévwg xpelaletol £va EVOLAUECO OTPWUO UETAEY TNG
€baPUOYNG KA TWV KOTWTEPWY CTPWHATWY TOU SLKTUOU TIoU va e€aodalilel Eva yeviko V-
KOAO TPOTO ETAPOPAC TWV SESOUEVWVY aTtO TOV ATOCTOAEQ TIPOG TOV TIOPAANTIT KAAUTTO-
VTOG TLG AVAYKEG alomioTiag, LeTadopag TwV SE60UEVWY TTOU AmaLToUVTaL.

AwSaktikoi Ztoxot
Me tnv ohokAnpwaon tou 4ou Kedpalaiou oL padntég Ba mpénel va eival os B€on va:
e amnapduouy tig S1odopég Twv MPwTokOAwY TCP/UDP

® SLOTUTIWVOUV WG TIPOKUTTEL N aflomiotia Tou TCP Kot moTe amoteAel TNV KATAAANAO-
TEPN €MmAoyn

e Slamiotwvouv tnv evapén, Slatrpnon Kot TEPUATLONO piag cuvdeong TCP

e niepypacdouv tn Soun g umodoxng TepUATIONOU (socket) kat va avadépouv Toug
TPOMOUC 0€LoToiNGTG TNG TIPOYPOUUOTLOTIKA

ASOKTIKEG EVOTNTEG
4.1 MpwTOKoAAA TPOCAVATOALOUEVA OTN oUVEECH —XWwpig ouvdeon.
4.2 Yrioboyxec (sockets).
4.3 suvbéaoelg TCP - Evapén/tepuatiopog cuvdeonc.

4.1 NpwtokoAAa npooavatoAlopéva ot oUvdeon — xwpic olvdeon

OL SIKTUaKEG £PAPUOYEG TIOU €lval EYKATECTNUEVEC OTOUC KOUBOUG evog SikTUou, o nAe-
KTPOVLKOUG UTIOAOYLOTEG, og €EUTIVEC POPNTEG CUCKEUEC K.A., ETILKOWVWVOUV aVTHAAGCCGOVTAG
punvopota dedopévwy. To eninedo petadopdg mapéxet T dtadkaoieg mov avolappdavouv
™V petadopd LNVUUATWY Pe Stadavr TPOMOo Ao TG SIKTUOKES EPAPLIOYEC TIOU TTAPAYOUV
TA UNVUMOTA AUTa.

To eninedo petodopdg ivat urebBLVo yLa TNV emikovwvia Twv dedopévwy mou Aappavovtat
oo to eninedo sdpappoyng LeTaly tou untohoytotr (kOuBou) adetnpiag kat Tou utoAoyLoTn
(kouBou) mpooplopol | aAAWG emkowwvia ano-akpo-oe-akpo (end-to-end), ue | Xwpig
gykataotoaon cUvdeong. Me aAha AdyLa oTnV MPpwTn MePLMTwon, apxLkA yIVETOL EyKATAOTACN
olVEeoNC KAl £va TPOYPAULA 0TOV UTIoAOYLOTH adetnpiag cuvoulAel Le éva TaPOUOLO TIPO-
YPOLLLLOL TOU UTIOAOYLOTH) TIPOOPLOKOU, VW 0TV S€UTEPN TIEPIMTWON XWPLG va eykataotadel
ouvbeon HeTalV Twv KOUPBwWVY, To MPOYpappa oTnV adetnpia pLetadidel apeoa ta dedopéva
OTO POYPAULA TIPOOPLOUOU. ITNV MIEPLMTWON OV APXLKA YIVETOL EYKATAOTOON TNG oUVEE-
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ong ot mAnpodopleg TNG eyKATESTNUEVNG oUVOEONG amoBnkelovTal oTLC emkepaiideg Tou
UNVOUOTOG KAl 0Ta VU aTo EAEYXOU.

2ta KaTwTepa emineda, Ta MPWTOKOAA SnULOUPYOUV CUVOETELG OVAUECO OE KABE UTTOAOYL-
OTH TTOU CUVOEETAL LE TOUG YELTOVLKOUG TOU UTIOAOYLOTEG, KAl OXL LOVO AVAECO OTOUG TEPHO-
TIkoUG KOUPBOoUG, SnAadr) oToug UTIOAOYLOTEG adeTnplag Kal TPOOPLoUOU.

Emopévwg, ol Aettoupyieg mou avohapBavel To emninedo petadopdg elval n eYyKATAoTACH Kot
0 TEPUATLOMOC TWV CUVOECEWV SLAIETOU SLKTUOU EAEYXOU TNG PONG TN TANpodoplag, wote
HLo ypryopn Unxovn va pnv urtepdoptwvel Lo apyn, kabwg kat n emuPefaiwon OtL n mAnpo-
dopla Edptace oto MPoopLoUo TNE.

H owkoyévela mpwtokOAAwv TCP/IP StaB£tel oto eninedo petadopdg ta mpwtdkoAAa TCP kat
UDP mtou ulomotouv tig Stadikaoieg LeTadopag TWV UNVUUATWY SeSOUEVWV.

[7.E®@APMOTHE

[6. NAPOYZIAZHE
i

[6.ZYNOAOY

. e

[4. META®OPAZ

|3. AIKTYOY

1

|2. ZYNAEIHE AEAOMENON

1 b
[1- OYEIKOY MEZOY =4

Ethernet

Ewkova 4.1.a: OSI — TCP AlaotpwpATwon

Ta mpwtokoAa autd Staywpilovtal LeTalt Touc: oto TCP mou gival mpwtokoAAo tpocava-
ToAop£vo oe oUvdeon (Connection oriented) kat UDP mou eival mpwtdkoAho xwpig ouvéeon
(Connectionless).

MpwTtoKoAAO TPOCAVATOALGHEVO 0T oUVSEDN £ival aUTO TTOU OPXLKA, TPV EEKLVNOEL N
UETAS00N TWV SE60UEVWY EYKABLOTA Lot oUVOEDH OO AKPO O€ AKPO yLa va e€aodaAloTel
uta Stadpopn (vontr ovvdeon) yila tn LeETAdoon TwV MOKETWY. OAa To TTaKETA LETASSO0-
vtal otny dta vontr ovvdeon. Adou Eekvrnosl n petadoon e€aodaliletl OtL ta dedopéva
Ba ptacouv otov mapaAnmtn xwpic opaipara.

MpwtokoA\o xwpig oUuvdeon eival auto oto omoio Eekvd n pHeTddoon tTwv S5oUEVWV
XWpPLG va €xel ponynBel emikowwvia pe Tov mapaAnmen. Ta dedopéva petadidovtal o
autoduvapa makeéta (datagrams) xwplg tnv eykatdotoacn cUvEeoNC PECW VONTWV KU-
KAWUATWY. Ta mpwTtokoAAa autd Bewpouvtal avalloniota eneldr dev e€acpalifouv OTL
ta 6edopéva Ba HTACOUV OTO TPOOPLOUO TOUG.
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H mAnpodopia mou petadEpetal anod Akpo o€ AKPO OTO eMINESO HeTAdOPAG OPYOVWVETOL
oe akoAouBia amo opdadeg Sedopévwy mou ovopalovtal datagrams. KaBe éva datagram pe-
Tpatal og octets SnAadn oktadeg Pndiwv (byte) kat avipetwniletal amoAUTwg avefaptnta
armno to biktuo.

Octet: To byte mpwtosudpaviotnke ota péoa tng dekaetiag tou ‘50 amod tnv IBM pe thv
£€vvola TNG HLKPOTEPNG opadag xpnotponoloUpevwy Suadikwv Pndiwv mou avtiotolyel
oe SleuBUVOELC HVANG OE €vayv NAEKTPOVLKO UTIOAOYLOTH) Kol aipXLKA SV avtloTolovoe
ot 8 Yndia (bit). MNna to Adyo auto oto TCP/IP xpnotuomoleital o 6pog mou e€oplopoy
avTLoTOLKEL o€ povada SeSopévwy unkoug 8 bit.

4.1.1 NpwtokoAAo TCP - Aopr MOKETOU
Mo va koatavonBei n Aettoupyia tou pwtokoAou TCP ag doupe éva mapdadelypa:

‘Eotw OtL B€houpe va amooteiloupe éva pAvupa péow nAektpovikol toxudpopsiou. ApyLka
n epappoyr XpnNOoLLOTOLWVTAG TO TPWTOKOAAQ TOU ETUITESOU EPAPUOYG TTOPAYEL L0 OELPA
mAnpodoplwv untd popdn SeSOUEVWV UUE TIC EVTOAEG KOl TO TIEPLEXOEVO TIOU AVTAAAACOOUV
Su0 kouPoL péow tou Siktuou. MpolndBeaon eival n aglomiotn petddoon twv MAnpodopLwV
pHéow tou Siktuou.

H mAnpodopia mapadauBdavetal oto eninedo petadopdg amnod to npwtokoAo TCP rmou ava-
AapBavel va petadépet ta Sedopéva — mAnpodopieg amnd to éva akpo oto GAAo.

‘Eotw OTL oTO Ttapamnavw rapadetypo to TCP apalopBavel amnod tnv epappoyr) NAEKTPOVIKOU
taxudpopeiov Sedopéva pey£Boug 6000 octets. EAEyxeL To SIKTUO KOl SLATILOTWVEL OTL Sgv
uropet va Staxelplotel datagram peyalitepa and 600 octets. Itnv mpaypatikotnta ta Vo
akpa dnAwvouv To peyoAutepo péyeBog datagram mou umopouv va Slaxelplotouv. Ma va
OVTLLETWIILOTEL N KATAOTOON TO apXLkO datagram Staomatal og 10 pikpotepa Twv 600 octets
Kal armooTéANovTal aveEdaptnta amod To €va AKpo oto GAAo. Ta UKpotepa autd datagrams
oupdwvnuévou peyEBoug ovopalovtal Tunpata (segments). Emopévwe 6to mpwtokoAAo
TCP n povada dedopévwv nou Slayxetpiletal (PDU) avadépetar weg Tupa (Segment). BE-
Batla oto TuAuo HeTafl Twv dV0 AKpwV UTopel va xwpd oAokAnpo to datagram, omote dev
Ba xpelaotel va SlaomaoTel.

To TCP/IP eival Baolopévo oto «catenet model» (mepypadetal pue Aemtopépeia oto IEN 48).
To povtého “catenet” Bewpel OTL UTIAPYEL €vaG OPKETA UEYANOG OplOUOC avetaptnTwy
SIkTtUwv mou Slacuvdéovtal e eEwTepLkEG TIUAEG SpopoAoynong (Gateways). Ta Tuipota
Slamepvouv amd moAAd StadopeTikd Siktua PV GpTACOUV OTO TIPOOPLOUO TOUG. 2€ TIOANEC
TLEPUTTWOELG TO HOVOTTATL £ival SLopopeTiko yla KaBe tunpa kot n Stadpopn eival adpatn

oTo XpnoTtn.
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I.'?.Fé upP =

Ewova 4.1.1.a: TCP—UDP Emikowwvia

31 (=24
e

‘Otav ¢ptacouv oto dAAo Gkpo Ba emavacuvdeBouy yla va SlapopdwoouV To ap)Lko UAVULA
Twv 6000 octets. Opwg Ta aveédptnta TUAMATA ivat TTOAU TBavov va ¢tacouv pe Slado-
PETLKA OELPA, yLa TAPASELY O TO OyS00 TUAKA va GTACEL TIpLV To TipwTo. Emiong Adyw odpaA-
potog SIKTUoU o€ KAToLo onpeio tng dtadpopng eival mBavo KAmoLo TUAKa va Kataotpadel.
JTNV TEPLMTWON QUTH TO CUYKEKPLUEVO TN TIPETIEL VO OTAAEL Eova.

EmutAov éva B mou mpénel va xelplotel to TCP eivat og molo oUVSEoN AVHKEL €Va GUYKE-
KPLUEVO TUAMA. Mo val YIVEL KATavonTO aUTO OTo €val AKPO, O £VOL NAEKTPOVLKO UTIOAOYLOTH
(koppo) umopet n i6ta 1 kat Stadopetikn ebappoyn va mapdyel ToAAd aveédptnta unvUpaTo
TIOU TIPEMEL VA aooTaAoUV oTov (810 ) Kal o€ StadopeTikd pooplopo. Eniong oto dAlo dkpo
prnopet va mopalappavovrat tuipota arnd noAAoug StadopeTikolc AmMOOTOAELS KAl VAL OITEU-
BUvovtal og 51adopeTIKEG SIKTUAKES EDAPLOYEC.

MoAurAseéia (Multiplexing) eival n Suvatotnta moAAEG Siepyaocieg péca otov idlo Tep-
potkd koppo (host) va xpnotpomololyv TG UNnpecieg emkolvwviag Tou TCP tautoxpova.

To TCP otnv ¢paon tng emavacuvdeon Tou apXLKoU UNVU LOTOG IPETEL VA YVwpLleL Ttola lvait
N MPo€Aeuon (source) Tou LNVULATOG KL TIOLOG O TIPOOPLoUOC (destination).

‘EtoL to TCP e€aodahilel tnv A§loruotia tng cUvSeong pe:

e Tnv Eykatdaotoon ZUvSeong amd Tnv MPOEAEUGCT OTOV IPOOPLOUO.

o Tepayilel ta dedopéva av eniBarletal and to diktuo.

o Erupepatwvel tnv mapaiafn deSopévwy.

o TomoBetel 0TN OElPA TA TUAUOTA KOTA TNV TIopaAafn)

'O\eg autég oL mAnpodopieg ou elval amapaitnTeg yla Tov EAeyxo Kot TV avacuvBeon tou
QPXLKOU UNVUHATOG TTEpLEXOVTAL OTNV ETIKEDAAISA TTOU SnLoUpyEiTaL KATA TOV OPXLKO OXN-
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MOTLOMO TOU THAOTOG.

H emkepalida (header) sival éva ocUvolo amo octets SedopEVwY TPV Tt TA TIPOYLATL-
K& 6eSopéva Kot TipooTiBeTOL TNV apXT) TOU TR LOTOG.

Emkedaiida

(Header) Agbopeva...

Ewova 4.1.1.8: Tunua TCP

H emikedalido €xel eAdyloto pnkog 20 octets kat péyloto 60 octets padl pe TO TTPOALPETLKO
niebio options. Ot mAnpodopieg ov elodyel to TCP otnv enikedaiida wote va e€oodaliost
v alomiotio tng HeETadopdg Tou LnvUpaToG sivat:

bit 0 15 31
ApBu6¢ Oupac Mnyng | Ap1Bu6¢ Oupag Mpooplopol

ApLBLOC 2elpag

ApBuog EmBeBaiwong

MéyeBog Inualeg

Emkedaiidog EAéyxou

TCP ABpotopa EAEyyou Asiktng Emelyovrog
MpoalpeTIKO (av UTTAPXEL)

Asopeupévo MéyeBog Mapabupou

Asdopéva

Ewova 4.1.1.y: Nebdia tng emkepalidag evog TCP TuApatoc.

e O AplOudg Oupag NMpoéheuong (source port number) kot ApOuog OUpag Mpoopt-

opou (destination port number). Ou aplBuoi BUpag xpnolpuevouy otnv TAUTOMOLNGCN
TwV SLadoPETKWY GUVORIAMLWY PETOEL TwV U0 dkpwv. Eotw otL duo SladopeTikol Gv-
Bpwrol otéAvouv amd éva PvUpo NAEKTPOVIKOU TaxuSpopeiou pog va tpito.
To TCP amodibel tig BUpeg pe aplBuoug 100 kat 200 otig Siepyaocieg Twv edappo-
YWV NAEKTPOVLKOU TOXUSPOUEIOU TWV amooToAéwyv avtioToa Kat tn BUpa 25 e Thv
ebappoyn mou Ba mapadobel To UAVULA OTOV UTTOAOYLOTH TOU TAPOARTTN 0TO GAAO
akpo. Otav petadibetal éva TuAUa otny entkedpaAida Twv dU0 TUNUATWY, Ta VOULE-
pa 1024 kot 2024 amoteloLv T BUpeg mpogheuong. BéBata to TCP mpénel va yvwpilet
mota eivat n BUpa mpoopLopol oTto AANO AKPO, KoL YLa TO AOYo aUTO TPOCBETEL Tov
oplOuo 25 otnv entkedaAidba oto avtiotowo nedio (tou mpooplopov). Twpa, av and
TO GANO AKPO TPETEL VA OTAAEL TTOW €va TUNA ToTe Ta nedia BUpa poéAeuong Kat
TPOOPLOUOU TIPETIEL VA avTloTpadolv otnv emnkedpaAida Tou avtioTolou TUAUOTOG.

e O ApOuog Zepag (Sequence Number). O aplBuodg autog xpnoLUEUEL WOTE O TOPOAN-
TTNG 0TO GAAO AKPO VA TOTOBETEL TA TUAHATO 0T CWOTH OElPd KABWS CUVOETEL TO
OPXLKO TUNUQ, ETELOA N oslpA o £Xouv tapaAndBei pnopei va ivat StapopeTiki amnod
TN O£lpaA Tou £Xouv, amooTtaAel. To TCP aplBuel ta TuApaTa pe Baon ta octets, £toL av
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KaOe TunUa amoteAeital ano 600 octets, TOTE 0 AplOUOG OELPAG OTNV ETIkePaAiSa ToU
TPWTOU TUAHATOC Ba €xeL Tov aplBuo 0, otou deutepou 600, otou tpitou 1200 K.0.K.

o O ApBpog EmBeBaiwong (Acknowledgment). O aplBudc autdg xpnoLpomnoLeital yio
va Sltaodaliotel OTL KAOE TN £XEL GTACEL GTOV TPOOPLOUO ToU. OTaV 0 MAPAANTTTNG
0T0 GAAO akpo mapaAdBel To TUAA OTEAVEL Eva VEo TuNua (ACK- emuBeBaiwong) tou
oroiou to nedio AplBuog emBepaiwong, eival cupmAnpwpévo. Ma napadelypa, oTéA-
vovTaG £va TUAUA Pe emBeBaiwon tov aplOuo 1201, onpaivel OTL €xouv GTACEL OA T
Sedopéva péxpl kat to octet pe aptOud 1200. Av n emiBeBaiwon dev mapaAndBel péoa
0€ V0L CUYKEKPLUEVO XPOVLKO SLaotnua, arnootéAAovtal ava ta dedopéva.

o To MéyeBog NMapdBupo (Window). MNa Adyoug emitdyuvong tg enkowvwviag to TCP
Sev meplpével Tnv mapaAafn tng emBefaiwong yLo va oTEIAEL TO EMOPEVO TUAHA. Agv
yivetal Opwe va amootéAAovtal ouvexwe dedopéva SLOTL Evag ypriyopoc OMOCTOALOS
0TOo €va aKkpo Ba prmopoloe va Eemepaoel TI¢ Suvatotnteg anoppodnong dedopévwy
and €va apyod mapoAnmen. Etol pe to nebio Window kaBe dkpo dnAwvel mdéoa véa
Sedopéva umopel va amoppoodroetl tonobetwvtog 6’ autd to nedio tov apldpo anod
octets mou SLaBétel ehelBepa o0 evtapLeutrg elo6dou (buffer). Opwg to péyebog tou
TPOCWPLVOU XWPOU TIOU HEVEL EAEVBEPO PELWVETOL OO0 0 UTIOAOYLOTAG AapfBdvel Se-
Sopéva avaloya pe tig Suvatotnteg enefepyaoiag Tou mMapaAnmTn. Av 0 XWPOog aUTog
VEULOEL TIPETIEL O ATTOOTOAEQG VO OTAUATAOEL TV AMOOTOAN VEWY deSOUEVWY EMELSN
o’ autn tnv neplmtwon ta dedopéva Ba amoppldpBolv. Otav o mapaqmTng aneleu-
Bepwoel xwpo dnAwvel pe to nedio Window otL elval €tolpog va Sextel véa dedopéva.

e To ABpolopa EAéyxou (Checksum). O aplOudg oto medio autd tng emkedpaiibog
tornoBeteital amnod Tov anootoAéa adol unoloyiost To aBpolopa art’ OAa Ta octets oe
£€va datagram. To TCP oto GAMo Gkpo uttoloyilel Eava to ABpolopa Kol T0 GUYKPIVEL
HE auTo mapélaBe. Av ta Suo amoteléopata Sev gival iSLa, TOTE KATL CUVERN KOTA TN
petadopa kal to datagram anoppinteral.

o Ta nedia Inpaieg EAgyxou (Flags) xpnolpuelouv ylo ToV XELPLOUO TWV OUVOECEWV
KoL avtiotolyoLv og 9 bit 6mou Ta onpavtikotepa amd autd sival:

1. URG (Urgent Pointer). To meio URG emutpénel oTo €va Akpo va tAnpodopi-
OELTO GANO YL KATL ONAVTLKO, OTIWG VA TIPOXWPNOEL 0TV enefepyacia evog
OUYKeKpLUEVOU octet, Tn Slakorr Tng €€060uU pe TV MANKTPOAOYNON KATIOLoU
xapaktnpa e\éyxou (control character) k.d.
2. ACK (Acknowledgment). To nedio auto SnAwvel OTL 0 KOUBOG TTOU OTEAVEL TO
bit pe tiun 1 (On) emPBeParwvel tn AqPn dedopévwy.
3. PSH (Push). To mebio autd evnpePWVEL TO TTOPAAATITN OTL IPETEL 00O TO Suva-
TO ypnyopotepa va powBnoetL ta dedopéva oto eninedo epoapoyng.
4. RST (Reset). To mebio auto KAvVeL emionuaivel emavekkivnon /kabaplopod g
ouvdeong
5. SYN (Synchronize). To nedio autd xpnOLUEVEL LA TO GUYXPOVLOUO TNG EYKATA-
oTaoNG HLag VEag oclUVOeong xpnoLlomolwvtag ta nedia AplOuog 2elpdg £tol
woTe va EeKvnoel pio olvdeon
6. FIN (Finalize). To mebio auUTO evnUEPWVEL OTL O ATTOCTOAEQG EXEL TEAELWOEL
v petadopd dedopévwy.
AvaAuTikotepn Teptlypadr autwv twv iediwv Ba yivel otnv evotnta 4.1.4.
OAokAnpwvovtag, N 60N TOU TIAKETOU ToU MPWToKOAAOU TCP epLéxel OAeg mAnpodopieg mou
OTALTOUVTAL OE LA ETILKOLVWVLIO TTOU TIPEXEL UTINPEGLEC e auvdean Kal adopolV ta ENG:
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e Tnv Eykatdaotaon oUvéeong pe oUUPWVNUEVEC TIPoSLlaypadEC emKoVwVIiag LETALY
Twv duo Akpwv

e Tnv A§lomuotia otnv petadoon Twv dedopévwy. AnwAela SeSo0UEVWY LETA TOV EAEYXO
odalpdatwy anattel avoapetadoon.

e Tov EAeyxo pong dedopévwv SnAadn tov €Aeyxo wOTE va UV TANUUUpPLoEL o
TAapAAATTNG e SeSoUEVA QMO TO AMOOTOAEQ.

e Tov EAeyxo Zupndopnong dedopévwv dnAadn Tov EAeyxo WOTE va NV MANUKUPLOEL
‘eva apyo KavaAl emikovwviag pe Sedopéva pe Kivouvo Katappeuong.

4.1.2 NpwtokoAAo UDP - Aopn MAKETOU

To mpwtokoAAo User Datagram Protocol eival éva oxeTIKA amAoUoTEPO MTPWTOKOANO OE OXECN
pe to TCP mou xpnotuomnoleital oto eninedo petadopdg.

Ma tnv petadopd twv datagrams Sev yivetal eykataotacn ouvdeong petafl Twv U0 dkpwv
Kal 6V SLOOTIATOL TO UVURO OE HUIKPOTEPA TUNMaTA OTav gV UTtooTNPileTal To HEyeBOG Tou
datagram. KaBe autodUvapo makETo PeTadEPETAL HECW SIKTUWVY amo KOUBo o€ KOUPBO LEXPL
va PTACEL OTO TIPOOPLOUO ToU XWPLG va eyyuatal kaveig otL dev Ba xabel ) Ba kataotpadet.
ATO TNV GAAN TIAEUPA OULWG QUTH N OMAGTNTA TNG SO Tou Kot n EAAewn eAéyxwv mpoodidel
oto UDP 1o mAgovEKTNMA TNG aUENCNG OTNV TaXUTNTA LETAS00NG TwV S£60UEVWY Kal TNV
onwAela os overhead SnAadn g HElWONG XPNOLWOMOLNCNE TWV MOPWV TOU SIKTUOU yLa N
woENEC epyaoiec.

To UDP £xel péyeBog erikedpalidag povo 8 octets adoul oL mAnpodopleg amod 6mou anotelsi-
tat n emikedaAida evog datagram eiva:

e O apOudg Oupag MNpoélevong kal o aplBpog Oupag Mpooplopou. (Source Port &
Destination Port)

e To uAkog tou datagram (Length). To sAdyloto pnkog ivat 8 octets SnAadn povo n
erkebaAiba, koL to péyloto PEyebog dpravel ta 64534 octets (64Kb) padl pe tnv emike-
dariba.

e To ABpowopa ‘EAeyxou (Checksum). Eival mpoatpetikd medio 16-bit to omolo
Xxpnotpomnoleital yla enaAndsucn tng opbotntog tou datagram katd thv mapalafr
TOU 0TNV MAgUPA Tou TapaAnTITn. Yrohoyilel To aBpolopa tn kepaAidag kot Twv de-
Sdopévwy Kal n Aettoupyia Tou eivat mapdpola pe tou TCP.

Emopévwg onwc €xetl nén neplypadei to TCP eival kataAAnAo yla epapUoyEG Tou amattouy
v aflomiotn petadopd twv Sedopévwy. AvtiBeta to UDP xpnotuomnoleital os epapuUoyEg
omnou Sev €xeL TOON onuacia N mMAnpotnTa NG Letadopdg Twv SeSoUEVWY 0g OUYKPLON HE TNV
ToxuTnTa mou Ba mapaingOouv.
bit 0 15 31
AplBuoc Oupoag Mnyng AplBuoc Oupoag Mpooplopol
MpoalPETIKO (av UTTAPXEL) UDP ABpotopa EAéyyxou

Aedouéva

Ewova 4.1.2.a: Nebdia tng enikedpalidag evog UDP Tufiuatoc.
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Tétoleg edpapUOYEG elval:

® QUTEG OL omoleg HeTadidouv og TPAYUATIKO XpOvo PoEC video kat nxou (real-time
audio/video), 6nwg IPTV, VoIP. ESw pag evlladépet ta dedopéva va $ptdvouy tn ow-
OTH XPOVLIKA oTlyun. Omoladnmote anmwAeLld TOUG HOg EMNPEATEL LOVO OTNV TTOLOTNTA
TOU QVOTTOPAYOEVOU OFOTOG.

e Servers, oL omolol amavtoUv O MIKPA QLTHATO €VOG TEPAOTIOU apPLOUOU amod
niehateg/clients, onmwg ota Siktuakd online mawyvidia. OL Servers, XPNOLUOTIOLWVTAG
UDP, 6ev amacyohoUvtal He To va eAEyXOUV TNV KaTtdotoon tng kabe ouvdeong kat
£10L propouv va e€umnpetioouyv éva oAl peyaUtepo aplOud xpnotwyv oe avtibBeon
LE TO av xpnotlpomnolovoav TCP.

Mapola autd av amnatteital vo AuBouv kat Bépata aflomiotiag, eEAéyxou Ponc, TELOXLOUOU
TWV TAKETWV K.ATL., TOTE avolappavel To eninedo edappoyng va Sloxelplotel autd ta in-
tuata. Eniong mpénel va onpelwOel to mpoPAnpa SIKTUAKAG OURDOPNONG TIOU TIPETEL VAL
avalafel to eninedo epappoyng otnv mepimtwon Katd tnv omnola évag amootoAéag UDP
TANUUUpioel To Siktuo pe makéta. Emiong eival amopaitnTto oL CUOKEVEG TOU eVOLAECOU
SkTUOU (ApopoAoyNTEC) VA XPNOLUOTIOLOUV TEXVIKEG EAEYXOU, TTIOU amoBnKeUoOUV TPOCWPLVA
1 amoppintouv ta makeéta UDP wote va anodpeuyBel mbavn katdppeuon.

4.2 Ynodoygg (sockets)

Onwg £xeL n6n neplypadel to emninedo petadopadg xpnoiuomnolel ta mpwtokoAAa TCP kat UDP
yla TNV petadopd SeSopEvwy TAVW amo £va EMKOWVWVLAKO KavaAl Le Stadavr Tpomo mpog
TG edopuUOYEC TOU BplokovTtal oTo apanavw eninedo.

Opwc, mwe UAoTToLELTOL QUTH N CUVEECH TIPOYPALUOTIOTIKGA OTOUC TEPHOTIKOUC KOUPBOUC TWV
S0 akpwv, Kal mwe powbouvtal amno Tig Siepyaocieg ta dedouéva oto eninedo PeTadopag
avefaptnTa Ue TI¢ SLadikaoieg Twv MPWTOKOAAWY Tou UAOTOLOUVTAL 6° AUTO;

Tnv anavtnon o’ autd tnv divouv ot urtodoxég (sockets).

H urnodoyr) (socket) sival pia ovtotnta n omoia XpnNoLUOMOLEITAL OTNV avamnTtuén edap-
HOYWV YLla TNV ETKOWWVIO LETOEY SUO AKPWV TTAVW O€ €va OUPIOPOHO KAVAAL KOL QVTL-
TIPOCWTTEVEL TO TEPHATIKO ONMELO TTOU KATOANYEL N} EEKWVA N pLeTadopd TV SESOUEVWV.

‘EToL o€ KAOe eMIKOWVWVIA TIPETEL va. uTtapxouv Suo socket mou kABe €éva mpémel va kabopi-
{etal and to MPWTOKoAAo Kal Thv StevBuveon tou. H &lelBuvon opiletal amo tnv dtevBuvaon
IP kaL Tov aplduo Bupac.

‘Eotw yla mopadelypa OTL 0To £val AKPO EXOULE UL epappoyn hAekTpovikoU taxudpopeiou
Kal 0To GAAO AKpo €Xoupe tnv edappoyn eéumnpétnong (server) mou efunnpetel XpnoTeg
anoBnkevovTag 0To Aoyaplaopd ToUG Ta UNVUROTA TToU €pXovTal YU autouc.

Kamnola otiyun anodacilel évag meAdtng va otellel péow aglomiotng ouvdeong Eva LAVUHA
NAEKTPOVIKOU Taxudpopeiou. Ta Bripata mou akoAouBoUvTal yla TV EYKOTACTAON TG OUV-
deong eivat ta e€ng:

o Méow NG epapuoyng NAEKTPOVIKOU Taxudpoueiou Snuloupyeital pla diepyaoia
OTOV UTTIOAOYLOTH] YLOL TNV OTOCTOAN EVOG VEOU HNVUUATOG.
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e 2T0 GAAO GKpo otnv edappoyn mou SExetal pnvouata aAAnloypadiag €xel noén
dnuoupynBel pla Siepyacia mou Séopeuaoe Eva TCP socket pe tnv dtevBuvon IP tou
efunnpetntn (€otw n dteBuvon 194.63.235.170) kot thv BUpa (port) mou avtlotoly el
otnv unnpeoia e€umnpétnong nAsktpovikou taxudpopeiou (BUpa 25). Katdm n &i-
epyooia otnv MAEUPA TOU £EUMNPETNTI MEPOCE OE KATAOTOON OVOOVNG, TIEPLUEVO-
VTOC TO aTNUO EYKOTACTAONG CUVSECNC AItO KATOLO TteAATN.

Onwg €xeL Ndn avadepbel oL apBuoi BUpag (Ports) amotedolv To GVoUA TNG
@ ouvbeong o kABe akpo, SnAadn oe kabe socket. OL BUpeg €xouv elpog 65536

SlopopeTIKWV TIHWV. OpwS 0AoL oL aplBpol katw armd 1023 ovopdlovtal I'VWoTEG
(Well-Known) BUpeg kot gival Se0EVPEVEG OO GUYKEKPLUEVEG TUTILKEG UTINPECIEG OTO
aKpo tou efumnpetnth. Ma napadsiypa ot BUPeG kot unnpeoieg, 21-FTP (Metadopa ap-
Xelwv, 23-Telnet (Amopakpuopuévn Alaxeipion), 25-E-mail

e H Odiepyacio tou meAATn aAMOOTEAAEL €val altnpa ylo TNV €ykataotoon cuvoe-
ong He otolyeia tnv StevBuvon IP kot tn BUpa Tou eEumnpeTNTy.

e O €fUMNPETNTNAC AMOSEXETAL TO aAlTtnpa ToU TeEAATN Kal arnoBnkelet tn SlebBuvon Kot
T Bupa tou. H edappuoyr] otov e€umnPEeTNTH UOPEL va TAPEXEL UTINPEGLEG HOVO o
£val TIEAQTN LE TO oUYKeKPLUEVO socket. Av NBeAe va S€xetal mMOANAMALG aUTHOELG CUV-
deonc, o efunnpetntig Ba €mpere va Snuioupyel €va kavolpylo socket yia kaBe véa
aitnon mehazn.

e Me tnv eniBeBaiwon TNG amodoxng ToU ALTAUATOC 0 TEAATNG dnuLoupyel to socket,
yla mapadelypa pe th StevBuvon IP 178.147.130.58 kat tn BUpa 8130.

e To socket oto dkpo tou meAdtn ocuvdéetal pe peBodouc (evtoAég) €€6bou porg
Sedopévwy mpog to KavaAL, evw avtiotolya to socket otov efumnpetnt cuvdéetal
LLE TO KaVAAL eTkovwviag pe pebodouc eloddou pong SeSopévwy amo To KavaL.

e Otav n enwowwvia oAokAnpwBel oTéAveTal aitnua TEPUATIONOU Kal areAeuBepwve-
tal to socket Tou xpnotn evw otnv TAEUpd Tou e€umnpetntr anodeopele-
Tal to socket amo tn oUvdeon Kal EMLOTPEPEL O KOTAOTACHN AVAUOVAC.

‘Etol pe ™ Xpron Twv TCP sockets emituyxdvetal n aflomiotn ocuvaLAAeEn petal epapuoywyv
OO AKPO O AKPO TIAVW OO €VA TNAETIKOWVWVLOKO KOVAAL.

TNV nepimtwon ouwg tTwv umodoxwv UDP - sockets dgv umdpyxetl autn n aAAnAouyio avtoA-
AQyNG LNVULATWV YLOL TNV EYKATAOTAON TNG oUVOEoNC Kal petadopdg tTwv dedopévwy. H mAn-
podopia petadibetal oto diktuo pe Baon tn SlevBuvon kat Tnv BUpPaA Kot XpNOLUEVEL LOVO
yla tn olvdeon tng epappoyng pe to KavaAt. H mAnpodopia av ta katadépel Sta HEow Twv
SIkTUWV TIov Slamepva kotadOAveL o avefapTNTA MAKETA OTO TOPAANTITN.
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Biepyaoia Nehdm
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Ewova 4.2.a: Yodoxég (Sockets) TCP

4.3 3uvbéoelg TCP - Evapén/Teppatiopnog cuvaeong

H petadoon twv mAnpodoplwv HeTafl Twv SU0 AKPpWV HUE TN XPrion Tou pwTtokoAAou TCP

yivetal og tpelg dAoELS:

e Eykataotaon ZUvdeong
o Metadopd Sedopcvwv
e Tepuatiouog T0vdeong

Eykatdotaon Z0vdeong. Ma tnv eykatdotaon piog véag ouvdeong o pa aflomotn ouvdi-
AaAe€n petal SUo dakpwv to TCP xpnoluomolel tnv péBodo xepaliag tplwv Bnudtwy (three-

way handshake).

o O tepuatikog kopPog (host) A evepyomolel tn cuvdeon otélvovtag £va TUAMa
Zuyxpoviopol TCP pe to medio SYN oe tiury ON kal éva apXwKo tuxaio aplOud oto
nieSio ApBuo Zelpag (Initial Sequence Number) éotw o ISN A = x ota avtiotowa redia

™G emikepaAidag.

O apxtkog aplBudg oto nedio ApOUAG Zelpdg eival tuxalog yati av nrayv idlog
otnv meplmtwon duo cuvbécewv He TV dla BUpa Kkal €xouv dnuloupynBel pe
ULKPN XpoVLKA Sladopd, kal n pa €xel NON TEPUATIOTEL UTIAPXEL TEPLTTWON
va eudavioTolV TUAKATA TNG TAAaLOTEPNG oUVEEDNG OTNV VEOTEPN.
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® O Teppatikog kKopBog (host) B mapaiappavel to TUARA ZUYXPOVLGHOU, TO eMetep-
yaZetal KoL omavtd pe évo §1ko Tou TURHa Zuyxpoviopol TCP, 6mou oto nedio SYN
opiletal og T ON Kot €va S1kd Tou ap)Lko AplBuo ewpag ISN B=y. Entiong tomo-
Betel TNV TLur) oto medio ACK=ON kot oto medio oto nedio AptOpudcg EmPepaiwong
(Acknowledgment) tnv tiun x+1 ylo vo SnAWGCEL OTL TO EMOLEVO AVOLEVOEVO Octet
artd tov kKoo A rou Ba Eekiva va epléxel Sedopéva.

oVOEVETOL VO AABEL e Eva TUAHO SESOUEVWV Kal E AUTO TO TPOTO emiPBePat-

@ Y10 TCP éva tuRpa emiBePaiwong npoodlopilel tov eMOpeVo AplOd SeLpAG Ttou
wvovTaL 0AolL oL tponyoUupevol AplBuol Zelpdg mou €xouv AndOet.

e AdoU o kOpupog A mapoAdPel tnv amavinon and tov kouPo B olokAnpwvel tnv
€yKaTACTAONG TNG oUvSeong otélvovtag va tpito Tunua EmBeBaiwong ACK otov
KOUPBoO B. I’ autd to TUARpa 0 kOpPBog A Bétel to tebio ACK=ON kat urtoSnAwveL OTL To
EMOUEVO QVaPEVOUEVO octet amod tov kOUPo B pe tnv tiun oto nedio AplOuodg Emipe-
Baiwong (Acknowledgment) = y+1.

Ewova 4.3.a: Eykatdotaon véag UvSeonc e TpLUEP Xelpaia.

To TCP onwc €xeL Nén neplypadel eivatl mpwtoKoAAO TPocaVATOALCUEVO OTN cUvdeon. Aéxe-
TOL poEC (streams) amo dedopéva octets Kol Ta MEPVAEL A0 TO Minedo tng epappoyng oto
emninedo Siktvou. Emiong to TCP xpnotpomnolel evtapleutég (buffers) yla va amoBnkelosl ta
glogepyopeva kal e€epxopeva Sedopéva (pogg elcodou, kat e€6dou). OL epapoyEG OTEAVOUV
TIC poég Sebopévwy ato TCP Omou TI¢ amoBnKeVUEL OTOUC EVTOULEUTEC.
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Metadopa dedopévwv. To TCP otnpiletal o Tpelg MOPAYOVTESG TIPOKELUEVOU va amodaoiost
KaBe popa mooa octets pnopel va otelel pe eva TUAUa SeSopEVWY.

o O mMpWTOC apdyovtag eivat n T tou nediou Noapddupo mou avakolwveL To KABe
AKPO e BACN TO UNXAVIOUO €Aeyxou porG. Me dAha Adyla n T tou Mapabupou
(Window) €xet avakowwBel og kamolo TuRpa tou nediov tng emntkedpaAidog amnod tov
mapaAnmen.

e Je gndpevo otddlo Aappavel urmoyn Tou and To HNXaviopo eAéyxouv cuudopnong
pa ten mou avadépetal wg Napddupo Tupudopnong wote va Unv MANUUUPIoEL O
anootoAéag e dedopéva to Siktuo. Ma tov Edeyxo tng oupdopnong to TCP Statnpst
pLOL LeTaBANTH OTTOU N TLUN TNG UMOoPEL va PeTaBAaAAeTal, KaBwe LeTaBAAAETAL N pon)
Sebopévwy (poptog) petalt Twv cuokeuwv(SpopoloynTeg) Tou evlapéoou StkTUou.

o O te)leutaiog mapayovrtag mou Aappavetotl umodn oto TCP sivol To OpLo TOU £XEL
te0el amnd to duaotko eminedo Kat elval yvwoto wg péylotn povada ekrounng (MTU).
210 Ethernet eivat 1500 octets ava makéto.

To TCP emAéyeL TO LKPOTEPO HEYEDOC SedopEVWY O TOUG TPELSG TTOPAYOVTEC.

Ma napddelypa onwes dpaivetal otnv lkova 4.1.4.B £€0Tw OTL 0 eVTOULEUTHC €660V TOU ATO-
oToAéa TepLéxel 2400 octets mou TpEmeL va peTadEpel wplg Tnv erikedpaliba. To mapdbupo
Tou TopaAnmTn €xel kaBoplotel oe 1200 octets, o pUNXovIopOg eAéyxou cupdopnong €xet
kaBopiotel oto Oplo 960 octets kot To duaotko eminedo diktuou £xel opiosl tnv MTU oe 1460
octets. EmAéyetal to pikpoOTepo HéyeBog ta 9400ctets +20 octets emikedpaAida kal petade-
PETAL £Va TUMAKA OTO TOPAAATITN.

2400 octets NapaBupo ‘Eeyyou porig:1200 octels e Eviapicutric
Napabupo Zuppdpnong: 960 octets 1200 EioéSou
MTU:1480 octets oS RsSnnnas
Eviapeurrg
Efoou
B e 1: 960
s 2
Evrapmeutrg
;: EiodSou
1460 octets MNapaBupo EAeyyou porig: 1800 octets
MNapéBupo Zupgdpnang: 15000ctets e
MTU:1480 octets
21480 | IS 2: 1480 | 1: 960
octets octets | octets
Evrapieutng
Eioébou

ElEwkova 4.1.4.8: Eykatdotoon véog 20voeong e TpLuepn xewpadia.
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To péyeBog to dedopévwy mou petadépovtal kabe popd pmopel va petaBaAAetal agpol o
TIAPAAATITNG UITOPEL VA ameAEUBEPWVEL XWPNTIKOTNTA OTOV EVTOULEUTH €l06dou 600 to TCP
enefepyaletal Ta Sedopéva mou mapaAapBavel 1 To evdlapeco Siktuo unopel va sivat At-
yOtEPO PopTwHEVO. OMOTE 0 MOPOANTITNG UMOPEL VA OVAKOLVWOEL i VEA TR oto Tedio
NapaBupo tng enikedalidog evog TUAUATOC TTOU EAEYXEL TNV por) SeSOUEVWV.

Y10 mopadelypa tng ikovag 4.1.4.B eneldn eAeuBepwVETAL O XWPOG OTOV EVIOULEUTH TOU
TIPOAATITN, AVAKOWWVETOL 0TOV armootoAéa véo Mapdabupo pe péyebog 1800 octets. MNa-
paM\nAa yivetat emPefaiwon tou TUAUATOG TOU £xel TapoaAndOdel pe tunuo ACK kat
EVNUEPWVEL YLO TO ETOUEVO octet SeSouévwy Tou pmopei va mapahdfet oto nebio AplBudg
EmBeBaiwong. Emiongto evéildpeoo Siktuo punopei va éxel emlbosL mpoBAnpota pdptou mou
mBavov va unlthpxXaV o€ KATOL0 §POUOAOYNTH KOL O UNXAVIOMOG €Aeyxou GOPTOU VA EVNLIE-
pwoel to Napdabupo Iupdopnong oe 1500 octets. Etol to TCP otn MAEUPA TOU AMOCTOAEQ
anodacilel va oteilel ta untdhouta dedopéva (1460 Sedouéva+20 erukedaiida) adol o’
OUTA TN mepintwon to 0plo mou anodaciotnke ivat n povada MTU 1480 octets.

TepHATIONOG ZUVEEDNG

AdoU petadoBolv 6Aa Ta dedopéva yla TO TEPUATIOUO TNG cUVEEDNC ATMOOTEAAETAL ATO TO
GKPO TOU QmOOTOAEN A aTOKAELOTIKA €va TCP tunpa xwpig dedopéva pe to nedio (Finalize-
FIN) og tiur) ON. Otav o koppog B mapaldPet to apxikd THRHA TEPUATIONOU, AUECTWS ETTL-
BeBatwvel Tnv mapaiafn tou pe Eva Tunpa ACK, kot petadépet oto emninedo edpapuoyng tnv
aitnon tepuatiopov petadopag dedopevwy. Apou n edpapuoyn oto kOUPo B anodaociost to
TEPUOATLOMO TNG OUVOUIALOG evnepWVEL TO TCP 6mou oTéAVeL TO S1KO TOU TUAUA TEPUATIOUOU
oTo kOpBo A. AdpoU to mapaldBet o A emiBeBatlwvel pe eva tunpa ACK tn Angin kot B€teL to
niebio RST pe T ON.

Fins,

0N
[—'.N=ON
TEPMATIZEMOZ
ZYNAEZHZ
Ack =on
TEPMATIZMOZ
ZYNAEZHZ

RST=op

/

Ewkova 4.3.y: TeplaTIopog 2uvdeonc.
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KaBe mAeupd mou otéhvel Eva Tunpa FIN mepiuével va AaPet emuBeBaiwon yia CUYKEKPLUEVO
XPOVLKO Slaotnua Kot av Sev to AdPel emaveknéumnet éva Tunua FIN. Opwg autd pnopel va
06nynoelL og cuVeXE(C AVAUETASOOELS TOU TUAATOC TEPUATIOMOU. I auTd To AOYO LETA Ao
XPOVO TIOU QVTLOTOLXEL 08 SLACTNA SUO EKTIOUTIWV TOU TUAATOC TEPUOTIOMOU KAl ETLOTPO-
dnc g emPBePBaiwong, Stakomrtetal n cvvdeon.

[142]



ENINEAO META®OPAZ

Epwtnoslg - Aoknoeig KedpaAaiov

1. MNoleg unnpeoieg mapéxel to eninedo petadopdg;

2. Tott eivat mbavo o mapaAnmTng va anoppidet éva tunuo TCP Bewpwvtag to avallont-
oTo;

3. Notoug eAéyxoug AapBavetl untdyn tou to TCP yla va anodaacioel yla o péyebog Tunua-
TOG TOU TIPEMEL VA LETASWOEL,

4. 3emola {ntipata Sladépet to TCP amno to UDP;

5. Iemoleg epapuoyeg epapuoletal to mpwtokolho UDP.

6. Moleg elval ol paoelg yla va ekvnoel v petadopa dedopévwy to TCP amo tnv nmpoE-
Aguon oTo TPOOPLOUO;

7. Evog xpnotng ekva pLa eykataotaon cuvéeong amnod to ¢opntod Tou UNOAOYLOTH HE €va
QTMOMOKPUOUEVO e€uTtnpeTnTr Tov telehack.com pe tnv umnpeoia telnet. Ma va avakaAv-
et ta socket mpoéAeuaong Kol TPOOPLOLOU EKTEAEL TIC TTOPAKATW TPELG EVTOAEC.

Ipconfig

ireless LAN adapter Wireless Network Connection:

Connection-specific DNS Suffix

Link-local IPv6 Address . . . . . : fe8@::851b:afbd:ce71:57f1%10
TPV AQAresS. & % % oo o o2 92988345

Subnet Mask : ;s e e om oo e 0255, 958 9880

DEFRIRE GEIOWEY = - = o o s = .= » 2092, 06807

Ewova 1: AnotéAeopa ektéAeong evioAng ipconfig

ping telehack.com

Pinging telehack.com [64.13.139.230] with 32 bytes of data:

Reply from 64.13.139.230: bytes=32 time=233ms TTL=54
Reply from 64.13.139.230: bytes=32 time=233ms TTL=54

Ewkova 2: Altotéleopa eKTEAEONG EVIOANG ping
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telnet telehack.com

It is 9:17 am on Friday, August 21, 215 in Mountain View, California, USA.
There are 37 local users. There are 24906 hosts on the network.

ay the command line live forever.

Command, one of the following:

F4 ac advent basic cal calc
ching clear clock cowsay date echo

eliza factor figlet finger fnord geoip
help hosts ipaddr joke login md5S

morse newuser notes octopus phoon pig

ping primes privacy rain rand rfc

rig roll rotl3 sleep starwars traceroute
units uptime usenet users uumap uupath
uuplot weather when zZC zork zZrun

Elkova 3: AloTéAeopa eKTEAEONG EVIOANG telnet

JUMMANPWOTE T XOPOKTNPLOTLKA TOU KABe socket.

Socket Mpogheuong: IP : Oupa:

Socket Npoopilopov: IP : Qupa:

2Znueiwon: H Aoknan Umopei va e@papUooTel 0TO EpyacTrpLo.

8. Av pia pon 6edopévwy to TCP €xel yeplosl tov evtapleuth e€6dou pe 3600 bytes kot
TPEMEL va. petadepBolv HEOw HLOC EYKATECTNUEVNC oUVOEONC ae éva e€umnpetnth. Av
1o Napabupo Tuudopnonc eival 1400 bytes, to medio tng enikedaidag Napabupo 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 ival to péyebog tou
TUAUatog ou Ba anodaciosl va oteileL to TCP;

® Avkatd tnv erpePaiwon tg AP ng Tou mpwTtou TUAHATog aAldEeL To pHéyeBog Tou
napaBupou oe 2440 bytes kal to mapdbupo cupdopnong o 3200 bytes, mooa mpé-
TIEL VAL €lvaLL KAL TTOLO TO HEYEBOG TWV TUNUATWY TIou akoAouBoUlv.

9. Koatd tnv eykatdotacn oUvEeong 0 amooToAENG £XEL SNELOUPYNOEL £Va apyLkod AplBud
Jelpag = 4567802006. Otav o anootoAéag mapaAdBel To apyLlkd TUALO CUYXPOVIGHOU
kot emiotpePeL tnv erPePaiwon moleg Tpeg Ba mepthapBavouy ta media ACK, kat ApLB-
pog EmiBeBaiwong; Zxetiletal o AplOUOG ZlpAG TTOU OTEAVEL O TTOPAANTITNG LLE TOV QVTi-
OTOLYO aPLOUO OELPAG TOU ATOCTOAEQ KAL AV VAL TTOLA. EvaL N TLUA TOU;

10. Mwg yivetal o éAeyxog pong dedopévwy oto TCP;

11. Tieivalto Mapdbupo updopnong Kal yLo oo AOyo XpnoLomoleital;

12. Avadépete Toug mapdyovteg pe Baon Toug onoioug to TCP anodaoilel yia to péyebog
TOU EMOUEVOU TUAUATOC SE60UEVWVY TTOU TTPOKELTAL VL OTEIAEL.

13. Av KOTQ TNV gyKoTAoTAON Hlag cUvOeong HetadEpovTal PeE Ta TUAKATO CUYXPOVIGHOU
Kot ard TG Suo Akpeg oL e€Ag mMAnpodopleg.
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NeAatng:
[AplBuog Zepag: 4567802006, Mapabupo:65535, Méyloto Mrkog TUAUOTOC:1536]
E€unnpetntig:
[AplBudC Zepag: 3277203904, Mapdbupo:4580, Méyloto Mnkog TuRpatog:1245]
MNepypadte T emikedalideg ota TuApota emPBeBaiwong mov amnootéAlovtal Kot
oo TG Suo TAEUPEG.

14. Nwcg teppartiletal plo cvvdeon mou £xeL otalel éva tuApa FIN and to meAdtn aAld n
gTuKoVwVia €xeL Slakomel armd tnv MAeUpA Tou €EUTINPETNTH;

Acoknoelg o€ Epyactnplako NepBailov

‘EAeyxocg kat Snutoupyia TCP/UDP cuvbéoswy We T Xprion eVIoAng netstat, tn PorOela
TNG EVIOANG ping Kol EpYOAELWY TOU AELTOUPYIKOU CUCTHATOG.

Jtnv doknon Ba peletnBoUv oL BACIKEG EVVOLEC OTIWG:

Ta mpwtokoAha TCP/UDP
OL BUpeg emkowvwviag (Ports)
Ot AteuBlvoslg IP
To mpwtokoAlo ICMP kat cuotnpa DNS.
e H évvola twv umtodoxwv (sockets) kat n £évvola tng ouVoeoNG.
Jtoxol eivat:
e H avayvwplon tng oxéong twv Slepyaciwy mou dnutoupyoulvtal and Tig epappo-
VEC e Tn oUvEeon Toug Ue Ta avtiotolya sockets.
e H amoktnon TNG LKOVOTNTOC XPNOLWOMOLNGNG EVIOAWV O YPAUUN TEPUATIKOU TOU
AELTOUPYLKOU CUOTHMOTOC KoL YEVIKOTEPA €PYAAELWV yLa TOV EAEYXO TNC SIKTUAKNG
ETUKOWWVIOC 0To eminedo petadopdag.

Nepypadn opadocuUVEPYATIKWY SpacTnPLOTATWY
Bripa 1: Katavonon EVtoAng netstat.

Zekwape tnv 00ovn efopoiwong ypappung evtodwv twv Windows eKTeEAWVTAG TNV EVTOAN
cmd.exe kal péoa amnd tnv 006vn ekteAoV e TNV eVTOAN netstat -0

H evtoAn epdavilel os popdr Aiotag OAEC TIC EvepyEG OUVEETELS TWV TIPWTOKOA WY TCP/UDP
e TI¢ avtioTtoweg mAnpodopieg yla ta socket mpoéheuong kat mpoopLouou.

TNV MapAUEeTPO “-0” TNV ELOAYOULLE YLa va. oG e avioTel 0To TEAOG KABE ypaung Ttng AloTag
0 HovadLkog aplBuog (ProcessIiD-PID) mou avtlotolyel otnv Slepyacia mou ekteAeital authn
TN OTWyun otnv pvun RAM tou umoAoyloth Kalt €xel SnuoupynBel amod kamola epoapuoyn.
Av etepeuvnooupe tn Alota Ba doUpe otL otn othAn Katdotaon (Status) epdavietal n mAn-
podopia Eykateotnuévn “Established” SnAadn €xel yivel n ouvdeon PeTall Twv SU0 AKpwV.

OL TéG ya Tnv mAnpodopia Katdaotaong (State) elvad:

e  SYN_SEND. >nuatodotel tnv évapén cuvdeonc.

e  SYN_RECEIVED. o E€untnpetnTg LOALG mapEAafe To uivupa évapéng cuvoeong

e  ESTABLISHED. O mehatng mapghafe amno to EEunnpetntr] to 81kd Tou pivupa SYN kat
n cUVOEGN EYKATAOTAONKE.

e LISTEN. O efunnpetntn €lval og akpoaon, ETOLUOG va SexTel oUVOEDELG.
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e  FIN_WAIT_1. 3nuatodotel OTL €XEL YIVEL AMOOTOAN TUHALATOG YLA TEPUOTLOMO TNG
olvdeang.

e  TIMED_WAIT. O meAATNG UMAIVEL O KATAOTOON QVALOVHG LETA TNV KOATACTAOH
OTTOOGTOANG TUAATOG YL TEPUATIONO TG oUVEEDNG.

e  CLOSE_WAIT. O €umnpeTnTrg UMOVEL OE KATAOTOON QVAOVAG LOALG TTIapaAdBEL TO
punvupa FIN armo tov meAdTn Kol EVNUEPWOEL TO eTMESO £DAPOYNG VLA TEPLATLOUO
™G ouvdeong.

e  FIN_WAIT_2. O mehatng mapeAafe tnv emiPefaiwon HETA TNV AMOCTOAN TOU TUHHA-
ToG teppatiopol FIN mou eixe oteilel otov e€umnpetnti).

e LAST_ACK. O g€UMnNpETNTAG ELVaL OTNV KATAOTOON LETA OO QITOOTOAN OTO TIEAXTNG
10 61KO ToU TUAKA TEppOTLopoU FIN.

e  CLOSED. O séumnpetntng mapélafe tnv emtBePaiwaon ACK armd tov meAdtn Kot n
ouvdeon EkAeLOE.

Mapatnpwvtag tn Alota Stamotwvoue apketég cuvdéaelg TCP oe katdotaon ocUvdeong
oAAQ sival cuvbebepévn povo pe pa Stadikaoia pe PID:1748. e pia anod autég Slamotw-
VOULE OTL To socket mpooplopou sival SLadopPETIKO ATO TO TOTLKO TEPHUATIKO KOUPO. r-063-
041-234-077:http.

C:\Users\nick>netstat -

ictive Connections

Proto | Address eig State
TCP .8.8.1:49; i i ESTABLISHED
TCP .8.0. = i pt ESTABLISHED
TCP 27.8.0.1: C ESTABLISHED
TCP 7.0.0.1:46 ic op : 46 ESTABLISHED
TCP 7 .8 : 48 ick-1 3 ESTABLISHED
TCP 27.0.0. ESTABLISHED
TCP .0.9.1:49 G ESTABLISHED
TCP .0.0. 9 te ESTABLISHED
TCP 27.9. :49 F+ ESTABLISHED
ESTABLISHED
ESTABL ED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHE

EsTABLISHED ) b’
ha

bt e e et et et et e e e e e bt b e T

) RS TR ] STOPoU] [RETSoTEon ] [ RPOpaT
| pwrokoMho | | Acopuvan IP:00pa | | _Awdsuvon IP:0upa | | sovseong || Awpyasiag

Ewkova 4: Ektéleon eVvioAng netstat -o

Av Béhoupe va gpdavifovtal TavTa 0TI OTAAEG TIPOEAEUONC KAl TTPOOPLOMOU ot IP SteuBuv-
OELG KoL OL aplBuol mOPTAC XPNOLUOTIOLOUE TNV TIOPALETPO -N.

netstat -n
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Ewkova 5: EktéAeon evioAn netstat -n

BAémoupe OtL n mpayuatiky StevBuvon IP mpooplopol eival 77.234.41.63.88 kal n Bupa
npooplopov 80 mou eilval deopeUpévn yla TNV UTtnpecia http.

H evtoAn netstat amno npoemloyn epdavilel povo tig cuvdeoelg TCP. Av Bédoupe va epdavi-
OTOUV OAEG OL CUVOEDELG XPNOLUOTIOLOU E TNV MAPAUETPO -a eVw av BENou e va dolpe povo
T UDP ouVO£DEL XPNOLUOTIOLOU LLE TNV TIAPAUETPO -p [MpwTOKOAAO].

netstat -a
netstat -p udp

Brpa 2: Atepelivnon Zuvdeong

MrmopoUpe va avakaAlPpou e Tnv epappoyr ou Snulovpynoe tn SleEpyacial TTou avTLoTowyel
OTN CUYKEKPLUEVN oUVEEDN XPNOLUoTouwvTag Tov Slaxelplotr epyactwv Task Manager Twv
Windows: otnv kaptéla untnpeoieg (services) avalntolue tnv Siepyaocia pe PID:1748 tou cu-
YKEKPLUEVOU Ttapadeiypatoc. ETol avakaAUTTOUE OTL N CUYKEKPLUEVN Slepyacia avTioTtolyel
0TO TPOypapa antivirus.
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B Windows Task Manager
'Fure Options  View Help

Apphcations | Processes | Services | Performance | Metworking | Users

Mame PID  Descripion

Stabus Growp

EapiHost 1068 Extensble Authentication Protocol Rumn...
Breweser 1063 Computer Browser Run...
EITS Background Inteligent Trarsfer Sarvice Rur...
Aslockobve Appikcation Experience Rum...
\WdServiceHost Diagnostic Service Host Rurn...
s Metwork Store Iterface Servics Rumn...
retprofin Hetwork List Service Runn...
fdPHost uncbon Discovery Provider Host Runn...
EventSystem 0M+ Event System Aurn.

Masve 140 twork Locaton Awareness Runn...
LanmaniVorkstaton 1400 Workstation Runn.

Drscache 1400 DNS Clent Runn...
Crypive 1400  Cryptograghi Services Runn...
Adcbe MMservce 1476 Adobe Acrobat Update Service Rurwn..
AFBAgent 1600 AFBAgent Aumn.

ASLDASErae 1683 ASLDR Service Rurn

ATKGFN ¥ 1734 ATMCFNEN Sarvice Runn...
[vasts Antvinus 1748 M us Runn...
GExperienceSenice 1BH N orge Expenence Senace R,
Spooier 1968  Print Spocler Rumn...
MpsSve 2000 Windows Frewal Runn...
DFs 2000 Diagrastc Policy Service Rurn...
BFE 2000 BaseH Engne Runn...
miayRat_Memax20 11 a8 & Satelite for Autodesk 3ds Max 2011 3341... Runn...
nSveLoe a eb Server Rumn...
My Fi ] A e twork Service ...

Processes: 93 CPU Usage: 0% Physical Memory: 46%

Ewkova 6: OL uninpeaieg (services) mou ektedouvral ota Windows

Ao TNV AAAN TAEUPA UItopoU e va eAéyEouple Tnv SleuBuvon IP Tou mpoopLopoU XpNnotLpo-
TIOLWVTOG TNV EVIOAN ping UE TNV MOPAUETPO -a, WOTE va YIVEL altnua otnv unltnpecia ovopa-
todoaoiag DNS yla va Lo EMLOTPEYEL TO TANPEG OVOLLA TIOU OVTLOTOLXEL OTO TEPUATIKO KOUPBO
TIOU TTAPEXEL TN CUYKEKPLUEVN UTINPEGLAL.

Ping -a 77.234.41.63

Ewkova 7: Ektéleon eVvIOANG ping -a

EvaAAaKTLIKA Urtopel va xpnotpomnotnBet i n mapdpetpog -f otnv evioAr netstat.

netstat -f -o
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BApa 3: Ekkivnon pag véag ouvoeong

Mo va dnuioupyriooupe pia véa TCP ouvbeon Eekwvape éva GuANoOUETpNTH yLa MapASeLypa
tov Firefox. KaAUtepa gival va Eekiviicoupe tnv epappoyn os aodadr] KATAOTOCN KaL N ap-
XK oehiba va givat kevr. Auto cupPaivel emeldn ouviBwg ol GuAopeTPNTEG hopTWVOUV
TpOOoBEeTA KAl YPAUUES Epyaleiwv Pe ouVEEDeLG o S1AdOopOoUG SIKTUAKOUG TOTTOUG KAl ETILONG
ol dnuodheic Lotooehibeg mepléyouv Stadnuioelg Kol cUVEEGUOUC O TpLtoug SiKkTuakoUg
TOTOUG.

Elkova 8: Eykatdotaon plag véag cuvdeong

Av ekteAéooUE TNV eVTOAN netstat -o PAEmoupe OTL pLa KawvoUpyla Slepyaocia €xel dSnuLoup-
ynOel pe PID:6928.

EAéyxovtag otn Slaxelplon epyaciwy TN KOPTEAA UTINPECLEG SlamioTwvoue OTL n Stepyacia
€xeL dnuoupynBel amo tnv epappoyr tou firefox.
Av twpa oto purhopetpnty Swooupe tv SlevBuvon tou maveAAviou oxoAlkoU SlkTtUou

www.sch.gr Kol eKTEAECOUNE TNV eVTOAN netstat -n -0 Ba doupue tnv véa StevBuvon IP oto
socket mpooplopoU.

Xpnolpomnolwvtag tnv eVioAn ping pe tnv dtevBuvon IP Slootaupwvoupes Tn oUvdean e TO
oXOAKO Siktuo.

Ewkova 9: Ataotalpwaon tng cuvdecng otnv TAEUPA TOU €EUTINPETNTA
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Apaoctnplotnteg

1. EkteAéote Tnv evtoln netstat -a xwplic va £xete poptwoel kamola Siktuakn edapuoyr
OTNV pVrpN.

2. Aiepeuviote TG evepyeg ouvbEoelg Tou spdavidovral, kataypate ta socket kol Thv
Kotaotaon mou Bpiokovtal. Mpoonadrjote va Sikalohoynoste ylati elval og auth thv
Kotaotaon.

3. AlepeuvioTE TV MEPIMTWON UTIOTMTOU AOYLOULIKOU EYKATECTNEVO GTOV UTIOAOYLOTH OO,
Mo mapadstypo €va mpoypappo “Aovpetog irmog -Trojan horse” nuoupyet €éva socket
KOL UITAVEL O€ KATAoTAon akpoaong Sdeopelovtag pia eAevBepn BUpa Tou UTOAOYLOTH
okpLBwE onwe Ba ékave €vag eEUMNPETNTNG. ITto GAAO Gkpo pmopel va ouvdebel éva
TIPOYPOUUA TIEAATNG TtoU propei va S€xetal mAnpodopleg Kol apxeia péoa omo Tov uTo-
Aoyloth 8la péow tng ouvdeong.

4. EEeTAOTE TL KAVOUV OL UTIOAOUTEG TTOPAUETPOL TNG EVIOANG netstat xpnolponowwvtog tn
€VTOAN “netstat ?”

5. Alepeuvniote kat kataypate tic mAnpodopieg twv SUo Akpwv os pa véa ouvdeon Pe
unnpeoia http énwg tnv dtevBuvon www.ote.gr

6. Xpnoluormoleiote kamolo mpoypappa ftp client onwce to filezilla kal ouvdebeite oe éva
ftp e€unnpetnt onwc to ftp.ntua.gr. Alepeuvnote Kot kataypdte Tig mAnpodopieg tng
oUlVdeoNG ylo T SUO AKPA 6' AUTH TNV UNhPETia.

7. AlepeuvnoTe Kol TIG UTNPECLEG NAEKTPOVIKOU TAXUSPOUEIOU KL AV UTIAPXEL KATIOLOG
Tomkdg telnet server tnv avtiotolyn unnpsoia.
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Kedalaro 50
EMNEKTEINONTAZ TO AIKTYO - AIKTYA EYPEIAZ MNEPIOXHZ

Elcaywyn

310 Mopov kepalalo Ba peletnBolv ta Aiktuo Eupelog Meproxng (WAN), ta omola sival
oxeSloopéva va KOAUTITOUV TG QVAYKEG LETAdoonG SeSouévwy O UEYAAEG YEWYPADLKEG
QMOOTACELG. veTal ektevnG avadopd oTLg To eUpEwG Stadedopéveg texvohoyieg WAN, Tig
GUOKEUEG TTOU XPNOLUOTIOLOUV Kal ToV TPOTo ebapHOYARG TOUC TNV IPakn.

Awsaktikoi ZToxot
Me tnv oAokAnpwaon Tou 50u kedpalaiou oL pabnTég Ba mpénel va eival oe B€on va:

® cTAEyouV Kol va epapuolouv TNV KOTAAANAN Katd nepimtwon AVon Stadiktiwong
ouvdeong oto Aladiktuo, Baoel avaykwv cUvSeong kal dtabeoipuotntag Siktuou

® cykaBlotoUV GUVOEDELC KOl VO UAOTIOLOUV pUBUICELG 0TOV TNAETKOWVWVLOKO e€OMALOUO
Tou tnAedwvikou Siktvou (PSTN/POTS kat ISDN)

e cykaBlotoUv kat va puBuilouv e€omAlopnd texvoloyiag xDSL

® KAVOUV OTOLXELWSN eKtTipnon emidocswy, cadrn meplypodr MPoPANUATWY KoLl HLa
QpXLKN eKTiUNON N UTIOBELEN evepyelwy yLla emiAuon TPOBANUATWY CUVEECLUOTNTOG

A okTIKEG EVOTNTEG

5. Eloaywyn ota Aiktua Eupeiag meployng
5.1 Eykateotnuévo TnAedwviko Alktuo
5.2 Texvohoyieg FTTH kot Metro Ethernet
5.3 AcUpparteg Lev€elg

5. Eloaywyn ota Aiktua Eupeiag neploxng

To Tomka Siktua amoteAoUv oAU koA AUoh yla eTLKOWVWVIA LE TIEPLOPLOUEVH, OUWC, ATIO-
otaon kaAupng. Ma va tkavorotnBet n Slapkwe aufavopevn avaykn yla emkowvwvia os gu-
pUTEPEC YEWYPAPLKEG eKTAOELG, avamtuooovTal ta Siktua eupeiag meploxng (Wide Area
Networks, WAN). H mtéktaon Twv TomKwY SIKTUWV Kal 0 OXNUOTIOMOC Siktuwv WAN emtuy-
XQVETAL UE TN XPRoN KATAAMNAWY ypapuwyv ocUvEeon g Kal oTolxelwv, Omwg modem, yéPupeg,
SpopoloynTEg, K.Q.

Mo tnv avamtuén ypoppwyv WAN pmopel va xpnotpomnotoUvtot Siktua petaywyng (KUKAwpo-
TOG, TIAKETOU), S0PUPOPLKEG CUVEEDELG, UUKPOKUUATIKEC CUVOEDELG, OTTTIKEG VEG, AKOMAL KOl
cuotnuata KoAwSLaknG TnAeopacnc.

Q¢ npocg 1o xpnotn, to WAN eudaviletol va AEtoupyel Katd Tov idlo akplBwe TPOmo U To
LAN. Mpaypotikd, av to WAN £€xel uhomotnBel pe tig KatdAnAeg TeXVIKEG, Sev Ba mpEmeL va
uTapyel Kapia Sltadpopd otn cupnepidopd wg pog to LAN.

Ereldn eivat apketd SUCKOAO TLY. YL L0 ETALPELD VO EYKOTAOTHOEL KoL va SLaXeLpLoTel amd
povn g tig ypopupég WAN, cuvnbwce tig volklalet amd tnAemikowwviakd Gopéa, o omoiog
pmopet va €xel avantuéel tnv anapaitntn oe e€onmAlopd aAAd Katl yewypadlkn eEamiwaon
urtodopr. OL TeXVOAOYIEG, TTOU XPNOLUOTIOLOUVTOL OTIC UMtNPECIEG SIKTUWV EVPELAG TTEPLOXNG
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(untnpeoieg WAN) mtou mopéxovral we UTNPEecieg armod toug S1ddopous TNAETILKOWWVLAKOUC
dopelg, sivat:

® Emi\eyOpeveg TNAEDWVLKES YPOAUMEG
® MOVIUEG N LLOOWUEVES YPAUUEG

e X.25

e Frame Relay

e ISDN

e ATM

o xDSL

e Texvoloyieg FTTH kat Metro Ethernet
e AcuUppateg kot Sopudoplkeg LeVEelg

DSL

Home User Cable

QCO0000000000
Cellular

Teleworker -4_'

: c‘,&”y %""%. Internet Service
\ ‘ Provider
Satellite

Dial-Up Telephone

&

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 ouolaoTtikad katapynBei, n ATM
€xeL avadepbel oto KePAAALO 2 TWV TAPOVIWV CNUELWOEWY, YU aUTO Kol Ba
00XOANBOUUE UE TIG UTIOAOLTEG TEXVOAOVIEG.

5.1 Eykateotnuévo ThAsdpwviko Aiktuo

Onw¢ iowg Ba yvwpiloupe, pa kavovik tTNAbwVIKA gykatdotoon amoteAeital and éva (eu-
yapL amod xaAkwva kKaAwdlo mou eykaBlotd oto omtitt pag pa tnAsdpwvikn etapeia. Ta
XOAKLWVA KOAWSLO €X0UV TIOAU XWPO Yla va. UIMopoUV va HeTaPEPOUV TTEPLOTOTEPA OO TIG
TNAePWVIKEG oG ouVoLALeg, SnAadn £xouv T SuvatoTnTa va XELPLOTOUV €va TTOAU HeyalU-
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TEPO eUpoC Lwvng (bandwidth) i pa meployn ouxvotnTwy, o oxéon W QUTO TIOU ATOLTELTOL
yla T petadopd tng pwvng. Mia DSL ouvdeon, T.X. a€LOTOLEL AUTAV TNV ETUTAEOV XWPNTLKO-
TNTA Yl va Uropéoel va PetadEpel TAnpodopieg LECW TOU XAAKLVOU CUPHATOC XWPLG OUWE
va eVOXAEL TLG ETLKOLWVWVIEG TTOU yivovTal HEoW TN LSLag YpapUAC.

OL avBpwmveg PpWVEG OTIG KOVOVIKEG CUVOUIALEG UmopoUV va petadepBolv otnv Teploxn
ouxvotitwyv amd 0 €wg 3.400 Hertz. Autl n TePLOX) OUXVOTATWV eival MOAU ULKPN
OUYKPLVOUEVN HE TNV TIEPLOXH CUXVOTATWY TWV TIEPLOCOTEPWY OTEPEODWVLIKWY NXELWV, TIOU
Kupoaivetal and mepinov 20 Hertz £wg 20.000 Hertz. Kat ta (St ta oUppato €xouv Tn
Suvatotnta va XelploBolv cuxvOTNTEC £WC Kol APKETA eKaToUpUpLa Hertz.

MNeplopifovtag TIg cuxXVOTNTEG OV PETADEPOVTAL LECA OO TA CUPHOTA, TO TNAEPWVIKO GU-
oTnUa propel va maketdpel MOAAA koAwSLa 6’ £vav TOAU HILKPO XWPO Xwpig va avnouxel
yla mopepPolrég (interference) avapeoa otic ypappég. Ta oUyxpova HNXOVAUOTO, TIOU
otélvouv PndLakd Kal oxL ovaloytkd SeSopéva, UmopolV va XpnoLUOTIOLICoUY LE o.odpAletla
TIOAU TePLOCOTEPN O TN XWPNTIKOTNTA TNG TNAEPWVLKNG YPAUNG.

Ewova 5.1.a: Eykateotnuévo tnAedwvikod diktuo

(Mnyn: http://commons.wikimedia.org/wiki/File:Trans-Canyon_Telephone_Line.jpg)

5.1.1 Emuheyopeveg TnAepwvikég MPOappég

To 1610 8iKTUO, TTOU XPNOLUOTIOLELTAL YLOL TNV EMIKOLWVWVIO LECW TNAEPWVLKWY CUCKEL WV, Eival
Suvato va xpnolomonBel Kat yLa TNV EMIKOWWVIA UTIOAOYLOTWV. TO TIAYKOOULO EKTETAEVO
auUTO SikTuOo ival yvwotd cav dnudcio tnAepwvikd Siktvo petaywyng (Public Switched
Telephone Network, PSTN). lNa 1o xwpo twv unmoAoylotwy, to PSTN, mpoodépel péow Twv
ETUAEYOUEVWV TNAEDWVIKWV YPAUHUWY, TIG YPOUHUEG OUVEEDNG, TTOU ATALTOUVTOL VIO TO OXN-
potiopo WAN.

ETeldn o apxkdg oxedlaopdg tou PSTN €ytve yia tn petddoon ¢wvrg KoL OXL yLo T LeTAdoon
Pnolakwy Sedopévwy, amnattovvral elGIKEG CUOKEVEC, Ta modems, yla T Sltapopdwon 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 eival otaBepn Kal EEUPTATAL QTG TNV OLOTNTA TWV YPAUUWY, TIOU CUMUETEXOUY
otn dnuoupyia tng olvdeong. H taxutnta pong Sedopévwy umopel va pOACEL O AUTEG TIg
YPOUUEG £wG Kal Ta 56 Kbps.

!
i,

Modem AikTuo PSTN

E=
=f
] ]
=0

£
L

Modem & S,

Ixnua 5.1.1.a: 20vdeon otabuwv peow diktuou PSTN
(Mnyn: ApBavitng, K., KoAuBadg, I., & OUtatog, 2. (2001). Texvooyia AkTUWV EMKOLVWVILWY)

H emheyopevn tnAedwvikn ypopur frov moAl dtadsdopévn unnpeoia Kal xpnotpomoLeitot
TIAEOV YLOL CUVOECELG TIEPLOPLOEVNC SLApPKELOC, OTav Sev Sikaloloyeital To enmAEoV KOGTOG
adlepWUEVNG YPAUUNG. MEPLKEG TUTIKEG EDAPUOYEG TNG gival n pooPacn oto Aladiktuo 1)
oe aM\eg on-line untnpeoieg xapnAng taxuTNTAG, N CUVSECH OMOUAKPUGUEVOU KOUBOU UE TO
ToTKO Siktuo, N ThAepyaocia. Emiong, xpnotuomnoleitatl cav epedpikr] YpOUUN O MepimTWon
BAABNG piag HOVIUNG YPAHUAG.

MAgovektpata Melovektrata Baown xprion
YynAn StaBeopotnta Mikpn Taxvtnta Amopakpuopévn mpoofacn
o MetapAntr molotnta EdapuoyEc xwplc amattnoelg
Mukpo kootog KoL alomiotia vPnAAg TayvTNTag

Mivakog 5.1.1.a. XopaKTNPLOTIKA EMAEYOUEVWY YPOUUWY

5.1.2 MoOWUEVEG YPOUUES

AvtiBeta amo TG emAEyOUEVEG YPOAUUEC, OL OTIOLEC TIPETEL VO SnLoupyouvTal kKaBe dpopd,
Tou armatteital cuvdeon Petafd §Uo onUEiWY, oL LLOBWUEVEC I UOVIUEG YPOUUUEG TTOPEXOUV
MLOL ETUKOLWVWVLOKI YPOLU ETOLUN VO XpNoLomoLnBel ava maca oTtiypn. Ydapxouv avaloyt-
KEG Kal PNdLaKEG LIOOWUEVEG YPAUUEG, OL OTIOLlEG IPOohEPOVTaL Ao Toug SLadopoug tnAe-
TUKOLVWVLOKOUG dOpE(C.

H avaloyikni poOwpEVn ypappl ElVaL TIEPLOCOTEPO YPryopn KAl a&LOmLoTn OO TNV ETLAE-
YOUEVN ypoupn. Emiong eivatl oxetika akpiPn, ylatl o TnAemikowwviakog popéag Seopevel
TLOAUTLLOUG TTIOPOUG TOU SLKTUOU TOU YLat TN LOBWHEVN YPAUUN, ETE AUTH XPNOLUOTOLELTAL
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glte OxL. OL AVOAOYIKEG LOBWUEVEC YPOUIEG, OTIWG KOlL OL AVOIAOYLKEG ETUAEYOEVEG YPOUUES,
amattouyv T xprion modem, evw BETouv Opla GTNV TOLOTNTA KAl 0TV TaxUTNTA LeTddoonc.
OL pLoBwpévec ypoupEG elval SlaBéoipeg 24 wpeg To 24wpo, 7 nuéEpPeg TN Bdopada, Kal yU
oUTO gival KATAAANAEG, TL.X. YLOL TN LOVLIUN cUvEeon HETAEY TWV UTTOKATAOTNUATWY ULOG ETOL-
pelog, yla tn cUvOeon €TALPELWV HE TO ALadIKTUO, TIPOKELUEVOU VA TTAPEXOUV UTINPECLEC TIAN-
podopnong SLopkwG SLOOECLUES K.A.

Otav amatteitotl uPpnAdtepn moloTNTA MLKOWVWVIAG Kal eUKOAOTEPN Slaxeiplon, xpnoLlomnoL-
ouvtalL ol Ynodlakég UOOWUEVEG YPAMUMEG. MMOAU OUXVA XPNOLUOTOLOUMEVN T oY
eivat ot ypappég E1 ota 2,048 Mbps (yia tTnv Eupwrn) f ot ypappég T1 ota 1,544

Mbps (yia Tn B. Apepikn kat Tnv lamwvia). & MEPUITWOELC, TIOU EMOPKOUV ULKPOTEPEC TAXU-
Tnteg, ivatl duvatd va xpnolpomnolnBel moocooto Twv ypoppwy E1 A T1 og moAamAdoLa Twv
64 Kbps.

H Undrakn ypopun E1 emutpénel tn petddoon 32 kavoAlwv SeSouévwy péoa amo pia Sloup-
potn thAedwvikn ypapun. Kabe kavait detypotoAnmreital 8.000 dopég to dsutepdAento
Kal KaBe Seiypa, tou mapdyetal, KWOLKOMOLETAL 08 Oslpd TwV 8 bits. Etol kaBéva amd ta 32
Kavahia propei va petadidel dedopéva pe pubud 64 Kbps. H ypappn E1 propei va petadidet
OUVOALKA dedopéva pe pubuo 2,048 Mbps.

Emeldn n petadoon eival and akpn oe akpn Pndlakn, ywo tn cvveon tou SIKTUoU UE Tn
ypopun 6ev xpnotpormnoleitat modem, oAAQ GAAN CUOKeUN TIou ovopdletal povada gfumn-
pétnong kavaAiou-8edopévwy (Channel Service Unit/Data Service Unit, CSU/DSU). Auti
adevog petatpémnel to Pndlakd onua, mou napayouv ot Sltadpopol otabuol tou Siktuou, o
Pndlakd onpa KatdAAnAng popdnc (SutoAikd), wote va pnopet va petadobel otn ypouun,
odeTEPOU TEPLEXEL ELEIKA NAEKTPOVIKA KUKAWUOTA TTPOCTACLAG TWV EYKATAOTACEWY TOU Tia-
POXOUL TNG UNNPETILAC.

Baoiko pelovéktnua tTwv Pndlakwv PobwUEvwy ypapupwy elval OTL, av TapousLAcouy po-
BAnua, dtakdmrtetal n Asttoupyia toug. Asv unapyet, SnAadn, n Suvatotnta va kpatnei n
olvdeon avolytn o XapunAotepn taxUTtnta (KATLTou Umopel va yivel og avahoyLKn ypauun).

H TipoAdynon Uobwpévng YpoUUNG elval cuvaptnon tng TaxUTNTAG KAl TNG AmoOoToonG UE-
tafy twv Vo akpaiwv onueiwy, KL OxL Tou Oykou Twv dedopévwy, mou Slakvouvtal péoa
artd autr. Av TPOKELTOL VAL GUVOECOUUE HE aDLEPWHEVEG YPAUUEG ULKPO aplOud onueiwv kat
OL OUVOECDELG VO XPNOLUOTIOLOUVTOL TIOAAEG WPEG TNV NUEPQA, UIOPEL N EMLAOYT TOUG VoL OTto-
telel TNV Mo cupdépouca Auon and anoyn KOOTOUG.
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MAgovektpata MelovekTAHpoTo Baokn xprion

YynAn dtaBeoipdtnta Meydlo pnviaio maylo téAog | AlaolvSeon TOmLKWY
Siktuwv, mou Bplokovtal oe
MEYAAN amootaon

AocdaAeLa, avhKeL amo- Av n ypaupun eivar pnolakn, | Moéviun cuvéeon oto
KAELOTIKA OTO XPHOTN SUokoAn n epebdpeia os Awadiktuo
niepintwon mpoBARUaATOC
0TN YPOUUA

MkpO KOGTOC, OTNV
nepintwon Stapkolg
HETAS00NG UEYAANG
noodtntag SeSouEvwy

YPnA£g taxutnteg

Mivakog 5.1.2.a. X0paKTNPLOTIKA OOWUEVWY YPAUUWY
(Mnyn: ApBavitng, K., KoAuBag, I, & Outotog, 5. (2001). Texvoloyia AiktUwv ETiKOLVWVLWV)

Jtnv Eupwnn mAfov, umdapyouv 5 tumol poBwuévwy ypauuwy, avaloya Ue To pub-
po petadoong, ot

EO (64Kbps),
e E1=32EO0 lines (2Mbps),
e E2 =128 EOQ lines (8Mbps),
e E3 =16 E1 lines (34Mbps), kat
e E4 =64 E1 lines (140Mbps).
Avtiotowa, otig H.M.A. umtdpyouv oL:
e T1(1.544 Mbps),
® T2 =4Tl1lines (6 Mbps),
e T3 =28T1 lines (45 Mbps) kat
® T4 =168T1 lines (275 Mbps).

5.1.3 Wnduako Aiktuo Evonotnpévwy Yninpeowwv (ISDN)

To Wndako Aiktuo OAokAnpwpévwv Yrnnpeowv (Integrated Services Digital Network
- 1.S.D.N.) &nuoupynOnke amod tnv avaykn mopoxns 0Toug cuVEPOUNTES IPONYUEVWY UTN-
peowv Kot uPnAng mowdtntag emkowvwviag. To ISDN amotelel g€€AEn tou udlotape-
vou Anpooiou Emheyopevouv TnAedpwvikol Aiktuou (Public Switched Telephone Network
-P.S.T.N.) pe tnVv eykatdotacn o€ éva PndLloko KEVIPO TOU aVAAOYOU AOYLOMLKOU Kal UALKOU
Kol urtootnpilel éva eupl ddopa urnpectwv Gwvnc, Se8ouévwy, ElKOVAC Kal KELéEvou. O
puBuoc puetadopdg pBavel ta 2 Mb/s.

AUo elval Ta mPOTUTIAL TTOU Xpnotuonolouvtal ota Pndlakd Siktua evomolnuévwy umn-
peowwv: a) to Euro — ISDN to onoio cupdwvel pe Tig mpodiaypadég tou ET.S.I (European
Telecommunications Standardisation Institute) kat to omoio akoAouBoUv oL TMEPLOCOTEPES
XWpPeC NG Eupwring kot B) To ALEPLKAVLKO TtpATUTIO yia To ISDN.
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Ao tnVv MAeUpA Tou Xpnotn to ISDN epdaviletal wc:

a) éva onueio mpooPBacng oto koo thAsdwvikd diktuo, pe t Stadopd OtL urmopou-
HE va €Xoupe SUO TaUTOXPOVEG OUVOEDELG oL oTtoleg elvat PndLakég.

B) éva Siktuo PETAYWYNG KUKAWUATOG.

y) éva Siktuo oAokAnpwuévwy unnpeolwv (pwvng Kot dedopévwy) e mapdAin-
An umootrpLér Toug.

8) €vag oUVOEOUOG e £V TOTIKO SEUTEPEVUOV KEVTPO N UE £V TOTIKO SiKTUO.

OL 1810tNTEG TOU SiktUoU ISDN elval oL mapoakaTw:

e MANpng Ynodlakn petadoon tng mAnpodopiag amd Akpo oe AKpo He uPnAoug
puBuoug.

e Xpnon e TPOTO EVOTIOLNUEVO TWV UTNPECLWV GwVG, SESOUEVWY, EIKOVAG KOl KELE-
VOU HEOWw piag povo cuvdeonc.

e OlKOVOULKA, ypryopn Kal molotiky dnéuakr petadoon Alyotepo euvaicbnin ota
MapAoLta, T000 0To ThAedwvikd Siktuo 000 Kal otn petadoon Sedopévwv petal
TWV TEPUATIKWY TWV TEAXTWY TIOU ETIKOWVWVOUV HECw Tou ISDN.

e Aodaléotepn petadoon.

e KaAUtepn Kal TiLo amoTEAECUATIKA XPrion Tou ThAedpwvikol Siktuou.

® YPnAég taxutnteg petdadoong (kavalio/ypopupeg pe taxutnta 64 kb/s) oe oxéon ue
to PSTN.

e MAnpng cupBatotnta pe OAa ta Aettoupyouvta Siktua e Xprion KAtaAANAwY TEpUATL-
Kwv Slatatewv.

® JUvbeon MOAAMAWY TEPUATIKWYV O M UOVO OLoUPHATN YPOUUN HETAEU TNG
EYKOTAOTACNG CUVOPOUNTH KAl Tou Torikol kévipou ISDN (tnAedwvikr cuokeun, fax,
H/Y, elkovotnAéPwvo, LIELWTIKO TAAEDWVLKO KEVTPO K.ATL.)

Tunow npdoBaocng oto diktuo ISDN

Ynapxouv Suo tumnol npocBacng oto Siktuo ISDN:

NpdoBaon Paoikol puBuou (Basic Rate Access —BRA)n omola mpoodépel duo kava-
At twv 64 kb/s (B channels) kat éva kavaAt twv 16 kb/s (D channel) mou xpnotpomnoteitat
yla onuatodooia (Evapén kAnong, koudouviopa K.At.), SnAadn 2B + D kavaAwa. Etol, o
xpnotne mou Stabétel Baotkn mpdoPaon, UMopel va ekTeAEoEL TAUTOXpOVA TPELS Slado-
PETLKEC ETUKOWVWVIEC: a) SV avefdptnTeg TNAEDWVLIKEC YPAUUEG KOl Lot ETILKOWVWVia 6g60-
HEVWV XapNnAng Ttaxutntag B) pia omtikn tnAedwvia kal emkowwvia §e6o0ugvwy XaunAng
taxutntog y) onoteadnmote §Uo aveApTnTES EMKOWWVIEG (MANV OMTIKAG ThAedpwviag) Kat
grukowwvio dedopévwv xaunAng taxvutntag.

NpooBacn npwtevovtog puBuol (Primary Rate Access — PRA) n omoia mpoodépet 30
KavaAia B kot éva kavaAl D twv 16 kb/s, 5nAabn 30B + D kavdaAia kot areuBovetal o Tie-
Adtec pe peyaAltepeg avaykec. Méow twv 30 B kavoAlwy mpaypatornotouvtal 30 Lod-
PLOLIEC TAUTOXPOVEG ETLKOWWVIEG TOU CUVSPOUNTIKOU KEVTPOU EVW UECW 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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Korvdi-B (64 kbps) 2B+D
n

(cx)

i
Kawddu-D (16 kbps)

Kervéhi-B (64 kbps) 30 B+D

()

Kavdhi-D (64 kbps)

Ixnua 5.1.3.a. Alermtadr Bacikol puBuol BRA (a) kat Atemadr mpwtelovtog pubuol PRA (B)
(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 2. (2001). Texvoloyia AiktUwv ETtiKOLVWVLWV)

To ISDN xpnotuomnolel TV umtdpxouoa TNAETILKOWVWVLAKE UTTOSON, OUWE ATTALTEL TNV EyKATA-
otaon l8IKNG CUCKEUNG OTN HEPLA TOU XPNOTN, TNG CUCKEUNG TEPUATIOMOU Siktuou NT1. O
TNAETUKOWVWVLOKOG popEaC TOMOBETEL TN GUCKEU QUTH OTO XWPO TOU XPHoTh - cuvSpountnh
Kall LETA TN ouVOEeL pe Tov KOUPBO ISDN o0to TNAEDWVLKO KEVTPO, APKETA XIALOUETPO HOKPLA,
XPNOLUOTIOLWVTOC TO CUVECTPAUUEVO {eUyoG KaAwdiwy, TTOU MAALOTEPA XPNOLLLOTOLOUVTIAY
otn ouvbeon pe to ThAédwvo Tou cuvbpounth. Metd n kivnon §popoAoyeital and to diktuo
TOU TNAETILKOWVWVLOKOU HOPEA (UE TEXVIKEG UETAYWYNG TTOKETWY, KUKAWUOTOC K.A.). ITNn ou-
okeur teppatiopol NT1 givat Suvatd va cuvdeBouv péxpt

8 oUOKeUEG o amootaon 150 pétpa. Mmopel va eival cuoKeU£G elEIKA OXESLOCUEVES YLaL TO
Siktuo ISDN, onwg Pnorakn tnAedwvikn cuokeur, Fax opadag 4, eikovotnAédpwvo, Spoplo-
AoynTAg, 1 OmAEC CUOKEUVEG, OTWG N aVOAOYLKN TNAEPWVLKA CUGKEUN], KOLVO TEPUATIKO K.d.
Jtnv teleutaia nepintwon, xpnoluomnoleital bk SLatan, o TEPUATIKOG TPOCAPHUOYEQNS
(Terminal Adaptor, TA). Ta kavaAla B kot D eival Aoyika kavaiia ki oxt duoikd. Etol otn
ouokeun NT1 kataAnyeL mavta pia anAn SLoUpUaTn YPARUN KL OXL TEpLOCOTEPA KOAWSLAL.
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YmoloyloTrig
pe kapta ISDN
Kail Kapepa

[

s

o O O
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ApopoloynTiig
pe ISDN interface

Avahoyikd
TNépwvo

[ES

Fax opdadag 4

A=)

TA

o Ol
TA

Fyow

E[

ZUOoKELT
TEPHATIOPOL

E SikToou ISDN

ISDN .TI]A!_'(p(U\'D Fax opabag 3

TrAe@wwviki
Ypappn

AikTuo ISDN

Ixnua 5.1.3.B. O e&omALopog tou ISDN

(Anyn: ApBavitng, K., KoAuBag, ., & Outatog, 2. (2001). Texyvodoyia AktUwv Emikotvwviwy)

H umnpeoia ISDN elval xpriowun, otav n petadoon dedopévwv dev elval cuvexng Kol oL ava-
YKEG 0g taxUTNTa KUpaivovtat. O xprotng mMAnpwvel 6co dlapkel n kKAnon, yU auto sival
OPKETA ouVNOLoUEVO va xpnolpomoleital ocav epedpikr) cUVEEoH APLEPWUEVWY YPOLLWV.

To ISDN, mou niepypaape, avadepetal kat wg ISDN otevrg {wvng (Narrowband ISDN), evw
avarntuxdnkav kot tpotuma yia to ISDN eupeiag {wvng (Broadband ISDN, B-ISDN), pie puBuo
petadoong éwg 2 Mb/s, To omoio amaltel Tn xprion OMTIKAC vag.

MAcovektpata

Melovektporta

Baokn xprion

Kootog avaloyo e Thv
Klvnon

AkpLBn yLa cuvexn
petadopd Sedopuévwy

Irnopadikn Kivnon mou
neplAapBavel pwvn,
glkova, Sedopéva

Metadopd dwvng, etkdvag
Kot 6eSopévwv

Jav edebpikn ypouun

padll Je TIG acVYXPOVEC
eTAEYOUEVEG TNAEDWVIKEC
VPOHHES

lpriyopn eykabidpuon
ouvéeong

Xprjon undpyouoag
umodoung

I6avikn yla xprion cav
edebpur| ypapun

Mivakag 5.1.3.0. Xapaktnptotikd ISDN
(Mnyn: ApBavitng, K., KoAuBag, I, & Outotog, 5. (2001). Texvoloyia AikTUwV ETIKOLVWVLIWY)
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5.1.4 Texvoloyieg Wnodrakng Zuvdpountikng Mpoapung (xDSL)

To DSL mpogpxetal amno ta apxkd twv Aé€swv Digital Subscriber Line (Wndakn Tuvdpountt-
k) Fpapun) Kol otnv oucia amoteAel pia texvoloyla TOU LETATPEMEL TO AMAO TNAEDWVLIKO
KaAwdLo og éva SlauAo Pnodlakng emikowwviag peyahou eUpoug Lwvng e TN Xpron L8LKWV
modems, Ta onoia tonmoBeTouvTal oTiC SUO AKPECS TNG YPOAUUNG. O dlaudog autog petadépet
TOO0O TIG XOUNAEG 000 Kot TG UPNAEG OUXVOTNTEG TAUTOXPOVA, TIG XOUNAES yLla Tn petadopd
TOU oAMATOC TNG PWVAC Kat TG uPnAEG yio ta Sedopéva. OL cuokeueg modems Aettoupyouy
Onw¢ ta kKAaowa modems, adou AapBdavouv por Pndlakol GAUATOC, TTOU 0T CUVEXELA TO
petadidouv otnv tNAsdwWVLKA ypapun He T popdn avaloyikol orjpoatog vpniol pubuoul
(Aéyovtal kat baseband modems).

Xpnotlpomnotouvtal Stadopeg texvoloyieg Stapopdpwaong, oL omnoieg xwpilouv to dtabéoipo
gUpog LWVNG TNG YPAUUNG o Tpia KavaAla: éva yla tn petadoon tng ¢wvng, Eva ylo tn Ue-
tadoon 6ebopévwy Tpog ta Tavw (upstream) KL €va yLo tn HETAS00N TwWV SE60UEVWV TIPOG TOL
katw (downstream).

Avdloya pe to €ido¢ tou modem mou Ba cUVEECOULLE, TIETUXOVOUE Kal SLadOpPETIKEG ETTL-
8060¢1¢. Me to DSL emutuyydvovtal upnAotepeg TaxUTNTEG HeTadopds SeSouevwy (HEXPL Kal
52,8 Mbps) amno to Aladiktuo | GANO aMOUAKPUGOEVO TNAETIKOWVWVLOKO SIKTUO TIPOG TO XPN-
otn -downstream- kat 2,3 Mbps aroé to xpriotn npog to Aladiktuo -upstream- evw TauTOXPO-
va LETapEPOVTaL KAL TO AVOAOYLKA OrHoTa TNG pwvng.

O dadopec maparlayég xDSL urootnpilouv CUUMETPLKA 1 AOUUUETPN petadoon SeSope-
vwv. Auto onuaivel, otL ta edopéva pmopei va petadibovral pe tnv dla r Stadopetikn
taxvtnta mpog tig dvo kateuBUvoelg (downstream kat upstream). Etol, kaBe mapallayn
propet va elval KatdAAnAn yla xprion o ebopuoyEg, Omou amatteital uPpnAotepn taxvTnTA
otnv kateLBuvon petadoaong pog to xprotn (.. mpocBacn o LotooeAibeg) ) 1dla TayvTnTa
KoL IO TG SU0 KateuBUVOELS (TT.X. UTIOKATAOTATO YLo YpappEG E1, TnAedLaokein).

== JRoutey

ZUYKEVTPWTIS

Router Modem SDSL

mpoofaong SDSL — i
“‘-hé g

ATTAN blovpparn ypappr

Ixnua 5.1.4.a. MpooPacn tomikou Siktuou o SIKTUO VpEiag MEPLOXNG UE TNV TEXVOAOYia

SDSL
(Mnyn: ApBavitng, K., KoAuBadg, I., & OUtol0G, 2. (2001). Texvodoyia AikTUwV ETtikolvwviwv)
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Ot texvoloyieg DSL avadépovtal yevikd wg XDSL Kol oL KuplOTePeg amo auteg sival: ADSL,
HDSL, SDSL kat VDSL.

Texvoloyia Inuaocia ApLOpog Tayutnta Méyiotn
Zguywv Andoctaon
ADSL Asymmetric 1 8 Mbps downstream 3 Km
DSL 1,5 Mbps upstream 6,6 -7,5 Km
1 Mbps downstream
ADSL Lit 1
e 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

Mivakog 5.1.4.a. OuteyvoAoyieg xDSL

ADSL. To ADSL, To omolo tpogpxetal amno Ta apxLkd Twv Aééewv Asymmetric Digital Subscriber
Line, elval autd mou Slvetal 0Toug MEPLOCOTEPOUG amAoUG Xpnoteg otnv EAAASa. H texvo-
Aoyila ADSL e€aodalilel mpdoBaocn uPnAwv TaxuTATwY oto Aladiktuo kot og AAAa ThAETL-
Kowvwviaka Siktua, Sivovtag tn duvatdtnta yla tavtoxpovn petadoon dwvng kat Sedopé-
vwv (6edopéva, KIvoUpevn €Lkova, Ypadikd) HEow TG ammAng tnAedwvikng ypapung. Koplo
XOPAKTNPLOTIKO TNG texvoloylag sival otL n petadopd dedopévwy ylvetal Pe ACUHUUETPO
TPOMo, SnAadn mpoodépet Stadopetikd pubud yia tn AnYn (LéxpL 8 Mbps downstream) kot
Stadopetikd yia tnv anooctohn dedopévwy (1 Mbps upstream). To onuavTkOTEPO gival OTL
10 eUpog Lwvng bev To polpalopaocte, oAAd eival €€ odokAnpou otn §tabeon pag. Eva mum\é-
OV XaPAKTNPLOTIKO givat OtL n cuvbeon ADSL gival poviun kot Stabéoiun ava mdoa oTyun
(always-on), 6nAadr dev anatteital cuvdeon kat arnoocvvdeon amnod to diktuo énwe cuppai-
VEL LLE TIG TNAEDWVLKES KANOELG. QOTOC0 Ba TPETEL VAL TOVLOTEL TO Yeyovog OTL N anodoaon Tou
ADSL g€opTdTol ONUOVTLIKA Ao TV AmooTac! TOU XproTh armod ToV TNAETKOWWVLAKO TTAPOX0
Kal ¢pBavel ta:

e 1,5 Mbps yla anootaon 5,5 km
e 2,0 Mbps yla antdotaon 4,9 km
e 6,3 Mbps yla andéotaon 3,6 km
e 8,4 Mbps yla anootaon 2,7 km

E¢eAypéveg ekdooelg tou ADSL eivat to ADSL2 kat to ADSL2+, oL omtoleg tapeXOUV peyaAUTE-
PEC TOXVUTNTEG aflomoLwvTtog SLadOopPETIKA TO UPOG {wvng Tou KaAwdiou. H péylotn taxltnta
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TIou propei va erutUxeL to ADSL2+ givat ta 24/1 Mbps (i ta 24/3,5 Mbps og niepintwon mou
vAomolel To mpdtumo ITU G.992.5 Annex M), aA\d otnv mtpagn oAU Alyol XpriOTEG UmopouV
va ouvEeB0UV 08 AUTEC TLG TaXUTNTEG, AOYW TNG OmOOTOONC TOUG artd To TNAEDWVLKO KEVTPO.

‘Ovopa npotumnou Kown ovopaoia Méyiotog pubpog | Méyiotog pubuog
AYPng OMOGTOANG

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

Mivakag 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 duvatotnta yla TauToxpovn Hetadoon
dwvng kot Sebopévwy (6edopéva, KIVOUREVN EKOVA, YPADLKA) LECW TNG ATTANG TNAEDWVIKAG
YPOUUAG. AUuTO yivetal ediktd xapn atoug e§eAyuévoug alyopibpoug katl otn BeAtiwpévn
PUndakn ensfepyacia onparog, ta onoia cupmniélovv os peyalo Babuo tnv mAnpodopia
Tou petadidetal péoa amno ta undpxovta thAedpwvika kaAwdia, kabwce emiong kat otn BeAti-
WOoN TWV UETACXNUATIOTWY, TWV AVAAOYIKWY GIATPWY KoL TWV PETATPOTEWV CHULATOG (Ao
avaAoylko og PnoLakod).

IT1G arAEC TNAEDWVIKEG OUVOEDELG e XAAKIVO KOAWSLO XPNOLUOTTIOLETAL LOVO N TIEPLOXH OU-
xvotritwv 0-4 kHz yia tn petadoon tng dwvng. Autd Sivel Tn SuvatdTnTa va XpnoLLoToLN-
BoUvV oL HeyaAUTEPEG CUXVOTNTEG yLa TN LeTAdoon aAAwv dedouévwy. Emeldr To eUpog sival
TIEPLOPLOUEVO KAl OL CUVNBLOUEVOL OLKLOKOL XPNOTEG €XOUV PEYAAUTEPO OYKO OTO KATERACUA
TIPA OTO AVEPRACUQ, XpNOLUOTIOLE(TAL LEYOAUTEPO EUPOC CUXVOTATWY YLA TNV OIMOOTOAN Ao
TOV MIAPOXO TIPOC TOV TEALKO XPrOTN Ao To eUPOG CUXVOTATWVY TIOU XPNOLUOTIOLETAL yLo TNV
OTTOCTOAN QTIO TOV TEALKO XProTh TPOC TOV TTAPOXO.
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AUTEG 0L OUXVOTNTEC UTIOSLALPOUVTAL OE OKOMO UIKPOTEPEG TEPLOXEG TwV 4.3125 kHz kal ou-
xva ovopalovtal bins. ZuvnBwg ta modems katd TNV €vapén tng €MIKOWWVIOG EAEyXOUV
EexwpLoTa KABe TETOLA TIEPLOYXT YLOL VO KADOPILOOUV TIOLEG OO QLUTEC TLC TIEPLOXEC UITOPOUV vVa
XpnotuornotnBouv.

AuTn n oUvdeon XPNOLUOMOLELTAL YL TN LETAPOPA ATIO TOV TEALKO XPrOTh UEXPL TO AvVTioToL-
X0 TNAEDWVLKO KEVTPO TNG TIEPLOXNG. 2TO TNAEDWVIKO KEVTPO TNG TIEPLOXNG N HeTAdoon Twv
Sedopévwy SlakAadwvetal peow Twv DSLAM kat petaBiBaletal (cuvAOwg) Ue YPOUUES TTOAU
peyaAUTePNC TaXUTNTAG OTOV OVTLOTOLKO TIAPOX0 SedOUEVWVY.

ADSL/ADSL2+
0 4kHz 25,875 kHz 138 kHz 1104/2208 kHz

PSTN Upstream Downstream
Ixnua 5.1.4.8: Xprion cuxvotitwv PSTN

(Anyn: https://el.wikipedia.org/wiki/Asymmetric_Digital_Subscriber_Line)

310 IxAua 5.1.4.B., ue KOKKIVO GALVETAL N TIEPLOXN CUXVOTHTWY TOU XPNOLUOTIOLEL N amAn
tnAedwvikr ovvdeon (PSTN), pe mpdowvo n meployrn Tou upload Kol Pe UITAE N TTEPLOXN TTIOU
xpnotlupomnoleitat yia download amo to ADSL.

OL TNAEDWVIKEC YPAUMES LEYAAOU UNKOUG TTPpOKAAOUV LeyaAn e€aoBévion ota onpata udn-
Awv cuxvoTtTtwy mou unopet va ¢ptacel kat ta 90 dB oto 1 MHz (To omoio amoteAeil To Avw
0plo TnG {wvng mou xpnouwdomolel to ADSL), umoxpewvovtog £€tol ta ADSL modems va
«80UAeVOUV TIOAU OKANPA» yla va TIETUXOUV UEYAAO SuVOMIKO gUpog, va Slaxwpioouv
TO KOVAALD KoL VoL Kpatrjoouv To B0puBo os xapnAa emineda. MNa tov amAo xpriotn to ADSL
dalvetat KATL Ao -Stadaveic «owARVES» cUYXpoVWY S60UEVWY SLadOPETIKWY TAXUTHTWY
TIAvVwW arno anAég TNAEPWVIKEG ypaupUeS. Méoa ata ADSL modems, drou OAa ta tpaviiotopg
Aettoupyoulv, undpyel éva Bavpa texvoloyiog. MNa va dnuioupynBolv moAAAMAA KavaAla
erukowvwviog, ta ADSL modems ywpiZouv to StaB<ouo eUpog Lwvng uag TNAEPWVIKAC ypoLu-
UNG pe éva ard toug Suo akdhouBoug tpdmoug:

o) MoAurAe€ia pe Slaipeon ocuyvotntag (Frequency Division Multiplexing) n
B) KataotoAn tng nxoucg (Echo Cancellation).

HDSL. To akpwvUplo HDSL mpoépyetal amod ta apylkd twv Aé€swv High-bit-rate Digital
Subscriber Line kal og avtiBson pe to ADSL givol CURMETPLKO Kal TPoodEPEL TOV 16Lo pubud
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petapopdg dedopevwy (LExpL 2 Mbps) Tooo yLa tn anootoAr 6co kat yia tn Ann. Qotdaoo,
N LEYLOTN amooTaon LETAay Twv dU0 dkpwv dev Umnopel va umepBaivel ta 3,5 km. Mia dAAN
Baowkn Sladopd amod to ADSL eival OtL amatteitol n eykataotaon 2 TNAEPWVIKWY YPOUWY
(2 ouveotpappéva kaAwdla). Neotepeg ekdooelg tng texvoloyiog HDSL, sivatl to HDSL2 (2
Mbps, 1 {evyoc cuveoTpappévou KaAwdiou) kat to HDSLA (2 Mbps, 2 {ZeUyn cUVECTPOUUEVWY
KaAwSiwv).

SDSL. To SDSL, Single-line Digital Subscriber Line, elvat pia texvohoyia mapopola pe to HDSL
ooov adopd oTo puBUO petadopdg Sedopévwy (HEXPL 2 Mbps), mou amattel OpwE Hovo eva
OUVECTPAMUEVO (eVyOC XOAKOU. Mo To AGyo auTo, N LEYLOTN amdotacn LETaly Twv SU0 AKpwv
Sev unopel va Eemepva ta 3 km.

VDSL. To VDSL, Very-high-data-rate Digital Subscriber Line, unopel va dwaoel evtunwolakd
peyaAUTEPEC TAXUTNTEG IOV propet va dptavouv ta 52 Mbps yio Afdn dsdopévwy, e Tteplo-
PLOMO OUWC TN HEYLOTN amootacn HETAly twv SU0 AKPWY TOU XAAKWVOU aywyou.

Avdloya pe Tnv ulomoinon, To VDSL &g punopet va Eemepva to 1,5 km kat ot puBpol petadoong
Kupaivovtat yio tn Aqdn €wg 52 Mbps kat yia thv anootoAr] éwg 12 Mbps. Aladoxog texvo-
Aoyia tou VDSL sival to VDSL2, mou mapéxel taxutnteg mavw ormd 200 Mbps o€ oAU pikpn
arnootaon, 100 Mbps ota 500 pétpa kat 50 Mbps oto 1 xIAldueTpo.

5.1.4.1 JuoKeU£G Teppatiopol Siktuou DSL Modem/DSLAM

To DSL xpnotuonolel U0 Koppdtia eEOMALOMOU, £Va OTNV TIAEUPA TOU TIEAATHN KAl €V OTOV
TIAPOX0 UThpeotwv AladiktUou, TNV ThAedwVIKN eTalpeia i évav GAAOV TTAPOXO UTNPECLWV
DSL.

Jtnv MAEUPA TOU TIEAATN UTTAPXEL £vag TtopunmoSEKTNG (transceiver) DSL, o omolog pmopei va
TIPEXEL KL AAAEG uTinpeaieg. O mapoxog untnpeowwy DSL StaBtel évav noAunAéktn/aromno-
AUTAEKTN TWV PndpLakwv cuvspountikwv ypappwv DSL (DSL Access Multiplexer, DSLAM)
yla vot AaBAVEL TIG OUVOEDELG TWV TIEAATWV.

Mopumnodéktng (Transceiver). OL mepLOCOTEPOL OLKLAKOL TIEAGTEG amokaAo UV Ttov S1k6 toug DSL
Toumodéktn €va «DSL modem». Ot texvikol otnv TnAedwvikn etatpeia ) tov ISP Tov amoka-
AoUv éva ATU-R. Avefdptnta amod 1o nwg elval yvwotog, ival to onpeio 6mou ta dedopéva
armd Tov UToAoyLoTr Tou xpnotn f to Siktuo cuvdéovtal pe tnv DSL ypappun. O mounodé-
KTNG Uropel va ouvoebel e tov e€OMALOLO eVOC XprioTN e TTOAAOUG TPOTIOUG, AV KAl OL TTEPLO-
OOTEPEC OLKLOKEG EYKATAOTAOELG Xpnotpomnololv cuvbéoelc USB ) 10 base-T Ethernet (UTP).

'OMo koL TteplooOTePeG ADSL YpOUES XPNOLUOTIOLOUVTOL YLa T 6UVSEDT SIKTUWVY Ypadelwv pe
1o Atadiktuo. Itnv nepintwon auth, xpnotponotovpe éva ADSL modem/router (8popohoyn-
) avtl yla éva arnhd ADSL modem.

Juvnbwg, umtdpxouv ta €N 16N ADSL modems :

o Efwtepkd ADSL modem ylo oUvdeon Pe HLa KAPTA SLKTUOU OTOV UTIOAOYLOTH,
ouvnOwg Héow evog kohwdiou 10baseT.

o ESwtepikd ADSL modem yla cUvdeon pe Buopa USB otov umoloyLoth.

® EowTtepkd ADSL modem, mou Bupilel otnv epdavion pia kapta Siktoou.
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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 moAurAéktng/armormno-
AumAéktng Twv Pndlokwv cuvSpopntikwy ypapwv DSL (Digital Subscriber Line). Eival pia
OUOKeUN Tou TomoBeteltal site oto Kévtpo TnAemkowvwviakwy Napoxwy, elite o€ KAUTIVeC
oTo 6poo, eite avtikabloTouy Toug Kataveuntég kaAwdiwy, eite LEo 0€ TIOAUKATOLKIEG.

To DSLAM otnv mAeupd tou tapoxou eivat o e€omAlopdg mou enttpenel oto DSL va Asttoupyel.
‘Eva DSLAM AapPavel ouvbéoelg amd moAAoUG TTEAATEG KAl TIG CUVEVWVEL O Uila ouvdeon
vPNANG xwpntkéTnTog Mpog to Aladiktuo. Ta DSLAMSs elvat yevika UEALKTA KOL LTTOPOUV VOl
unootnpifouv mMoAAoU¢ tumoug DSL oto 1810 kevtplkd ypadeio kal SLapopeTIKEG TTOIKIALESG
TIPWTOKOAAWV Kat Stapopdwong (modulation) otov i6Lo tumo DSL. EmutAéov, To DSLAM prno-
pel va mapéxel emumAéov Aettoupyieg Omwe SpopoAoynon (routing) n ekxwpnon duvaptkwy IP
SleuBuvoewv yla toug meldteg. MNa neploocotepeg mMAnpodopieg oxeTika He T Alapdpdwon
Awakpttig MoAutoviag (DMT) Seite tnv evotnta MN.3 oto Mapaptnpa TwV CNUELWOEWV.

To DSLAM mepléxel éva povadikd modem (port) ylo kdBe cuvSpountr) mou cuvdEeTal Ot
oUTO. KaBe kapta oto DSLAM turikd €xeL 24 ports kat, BeBaiwg, pmopouv va sykatactabolv
TIOAAQUITAEG KAPTEG yla va KaAUouv oAOKANpeG Teploxe. Otav cuvdéooupe Kat avapoups
To modem/router pag, TO TPWTO TPAYHA TTOU KAVEL ivat va ouvdeBel pe to port tou DSLAM
TIOU pag avtiotolxel. Auth n dladikacia olvdeong petafl twv Vo modems ovopdletal
«OUYXPOVLOMOG», KAl ouVNBWG €xeL €L6KO AUTAKL Le TV ovopacia ADSL, line i} sync mou
Selxvel wg €ywe pe emwtuyxia. H mpaypatiky taxutnta ADSL yia tn cUvdeon pog sival n ta-
xUtnta rou Ba emuteuyBel o€ AUTOV TOV GUYXPOVIGUO.

(32)

m‘m
R NETWORK @

vl

ROUTER ISP

Ixnua 5.1.4.1.a. Khaowko DSL diktuo pe DSLAM

To DSLAM mapéxel pLa amo tig kupleg Stadopég avapeoa oto ADSL kat ta kaAwdiakd (cable)
modems. Emelén ol xproteg twv cable modems potpalovral cuvnBwg gvav Bpoyxo Siktuou
(network loop) o€ pia yettovid, n mpocBeon XPNOTWV CnUaivel EAATTwOoN TG anodoong os
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TOAAEG TieputtwoelG. To (6lo oyVel kal yla to DSL kaBwg to DSLAM Aesttoupyet cav hub,
dnAadn moAAol xproteg potpalovtal to i6lo kavaAl (bus), pe amMOTEAECO TOV KOPECHUO TOU
bandwidth.

Ewova 5.1.4.1.B: E€wtepikd DSLAM

To kaAwdlakdé modem umeptepel oe BEpata TaXUTNTOG KAl KOOTOUG, KoBWG KAELSwVEL
ot FastEthernet pe oxetikd ¢pOnvoTEPO MAylo evw TtapExovtal kal AAAEG UTtNPECieC TTavw
art’ auto, onwg TV, Telephony k.d. To ADSL mapéxet pa adootwpévn (dedicated) ouvéeon
aro tov kAbe xprjotn €wg to DSLAM, mpdyua mou onpaivel ot oL xprioteg Sev Ba Slamiotw-
OOUV HLA EAATTWON TNG amOdoaNnG LE TNV POCOIKN VEWV XPNOTWV, LEXPLG OTOU O CUVOALKOG
0pLOUOC TV XpNoTwv apxioel va mapayepilel (kopeopog) tn ouvdeon uPnAng ToxvTNTOC
npog to Aladiktuo. Tote, pa avapabuwon (upgrade) amod Tov MAPOXO UTINPECLWY UITOPEL val
npocBosl emumAéov anodoon yla GAOUC TOUG XProTeC o sival ouvdedepévol oto DSLAM.

5.1.4.2 TonoAoyia - E¢onAlopag

Onwg neplypaaple mapandvw, pia Turtik tortoloyia Siktvou ADSL daivetal oTto mapakatw
oxnua 5.1.4.2.a:

Splitter
_ﬂ‘ Line @ ADSL ADSL S Bh
s S
DSLAM Prona ADSL Router
. Hub
Phone Server Host & HostB

Ixnua 5.1.4.2.a. ToroAoyia ADSL
(Mnyri:http://www.h3c.com/portal/Products_Solutions/Technology/WAN/Technology._
Introduction/200701/19 5629 57 _0.htm)
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Zuvbeopoloyieg ADSL (splitterless ko splitter-based)

Otav naipvoupe ADSL oto omitt pog, 0 TNAEMIKOWWVLAKOC Tapoxog TtoroBetel pio cuokeun
otov rtiehdatn (Network Interface Device - NID), yvwotr] kat wg adsl modem/router, n omoia
SLaxwpllel Tig ouxvoTnNTEG TN Pwvng, ou Kupaivovtal Letaty 0 - 4kHz, amo tig uPnAotepeg
ouxvotnNTeG Twv DSL onuatwv (25kHz - 1,1MHz). O dLaxwploTrg Twv oNUATWY SLadopETIKWY
OUXVOTATWYV, €va YapnAomepato ¢piAtpo, eival pia mabntikr) cuokeun, SnAadn dev xpelaletal
ETUMAL0V TTAPOXH PEVOTOG Kal UIopet vat cuvexilel va Aettoupyel, av untapEet Tomikr Slako-
Tt TaPoxN¢ pevpaToc. Yriapyouv dUo Baoikég Katnyopieg cuvdeopoloyiag ADSL, n splitter-
based kat n splitterless. Kat otic U0 nepumtwoelg oto omnitt pog GpOavel éva StoUpUATO KO-
AwdLo. Qotooo, yia tnyv splitterbased texvoloyla analtteital n eykatdotacn evog SlaxwpLoth
onuartog and tnv tnAedwvikn Talpeio 6To Ywpo tou cuvdpountr (eite péoa oto oritL elte
£€€w amod autod), wote va SlaxwpLoTelL To onua thg Gwvng amd To onua Tou petadEpeL Ta
Sedopéva. MNa tn splitterless texvoloyia, dev £xoupe Slaxwplopd twv SUo onuatwy. H texvo-
Aovyia splitterless eivat yvwotn kat wg Universal DSL i G.Lite rj DSL Lite.

e Me 1o splitterless DSL, to DSL modem ocuvbéetal ameuBeiag pe tnv tnAedwvikn
VPO, OTIWG KO Ol TNAEDWVIKEG CUOKEUEG (ZxNua 5.1.4.2.B). To modem meplEXEL €L-
Ska chips mou Slaxwpilouv Ta onpoata, aAAd Asttoupyouv o€ XapNAOTEPN oYY, WOTE
va un dnuloupyouv mapepBoAEg ota onpata thg dwvnc. Etot, n péylotn taxvtnta
petadopdg Sedopévwv eival LKpOTEPN o€ oxEon LE To splitter-based DSL. EmumAéoy,
oL TNAePWVIKEG CUOKEVEG amattouv tnv Unapén evog didtpou (filter) mou Ba mapeumo-
SileL ta onpata DSL (6edopévwy), ta omola pmopsi vor akouotolv we B6puBog otn
YPOUUN Kal va TapepPAnBolv otnv Kavovikn Asttoupyia tou thnAsdwvou.

® And tnv GAAn, pe to splitter-based DSL, o onpa DSL (§eSopévwv) Staxwpiletal and
™ ypappn Tou tTnAedpwvou kot pe Stadopetikd kaAwdlo odevel mpog To modem (Zxn-
pa 5.1.4.2.y kat §). Autd amattel, onwe katalapaivoupe, enumAéov kaAwdiwaon mou
otolyilel, Onwg otolyilel emiong KoL o SlaxwpLoTAG onpatog. To kaAwdlo Tou modem
ouvbéetal péow dtemadng (NIC-Network Interface Card) n omoia cuvnBwg sival pia
kapta Ethernet ] éva hub to omnoio Ba cuvdéetal og Tomiko diktuo.

Av Aouov, n tnAedwvikn pag ypapun ivat PSTN pe evepyonoinpévn ouvdeon ADSL, prmo-
poUE va SLOKPIVOULE TLG TTOPOKATW TIEPLTTWOELG EYKATAOTAONG SLKTUOU pe xprnon ¢iAtpou
(filter) n dlaxwprotn (splitter):

Trhsgurvms LINE
PSTN ’
g filter o
|
S
ADSL modem

Ixnua 5.1.4.2.B. 20véeon ADSL ot ypauun PSTN pe xprion ¢iAtpou (splitterless)
(Mnyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/phones_and
lan_ins tallation diagram.pdf)
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splitter  prone
LINE
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ADSL router

Ixnua 5.1.4.2.y. 20véeon ADSL ot ypaupn 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 tThAedwvikn pag ypapun sival ISDN pe evepyomolnuévn ocuvdeon ADSL,
UTIAPXEL N OUOKEUN TEPUATIOMOU SIKTUOU — netMod kal eMopEVwE N eykatdotaon tou St-
Ktuou Ba yivel wg €€Nng:

netmod o e
. &
splitter _Lline2 Kes
. LINE PHONE ™ — ‘
( Tohamo\ ¥t
\ oo *— RN
: M
ISDN —

/5

Ixnua 5.1.4.2.6. 2uvéeon ADSL o ypappun 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)

ADSL router

‘Eva tumikd ADSL splitter (Staxwplotrg ofpaTog) Mou XPNOLULOTIOLETOL OTLG EYKATAOTAOELS
SiktUou, dalvetal oTNV MAPAKATW ekova 5.1.4.2.a:
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o
=

If 3

Ewova 5.1.4.2.a. Turukd ADSL splitter (Staxwplotng)

5.1.4.3 To vteownéA (dB), Adyog Zjparog npog O6puPo (SNR), E§acBévnon

To vteowunéA (dB). O XelplopOg TOAU peyAAwV 1 TIOAU ULKPWV aplBUWV Kal oL TTPAEELg LETAEY
TOUG OL OTIOLEG £XOUV WG OTOTEAECUA QKOO LEYOAUTEPOUG 1 QVTLOTOLXO ULKPOTEPOUG apLo-
HoUG, SUOKOAEUOY TTAVTO TOUG UNXAVLKOUG KAl TEXVIKOUG EMKOWWVIWY 6lwG Katd tn Slap-
KELQ EPYACLWV KAl HETPoswV TteSiou.

Mo mopAdelypa, €AV LA TNAETILKOWWVLAKI CUCKEUN EKTIEUTIEL orjua Loxuog 0,001W r} ImW
(LALBaT) To omoio Tadevel péoa amd £va kavaAl entkowvwviog pe e§acBévnon 10.000 dpo-
PEG, oTOV MPoOoPLopd dtavel orjpa toxvog 0,001 * 1/10.000 = 0,0000001W.

Nwplig, akoun, To CUYKEKPLUEVO TIPOPANUO AVTILETWTTILOTNKE UE TNV ELOOYWYI] UOVASWVY UE-
TPROEWV Kal oUYKPLoNG oL omoieg Bacilovtal oTIC HOBNUATIKEG LBLOTNTEG TWV AoyapiBpwv.
Av n Tun tou pey€boug avtikataotabel and tov AoydplOud tng, tote oL aplBpol €xouv AL-
yotepa Pndia kat, avti ylo moANamAaolacpoUg kal SLoLpEOELS, KAVOUUE TPOCOBETELG Kol
adalpécel.

Jtnv nepintwon pag, log(0,001)=-3 kat log(1/10.000)=-4. H teAikr otaOun eivat -3 + (-4)=-7 f
O€ KaVoVIKH popdr 107 W.

O AoyaptBuog tou aptBuol mou ekdpdlel OoeC GopPEC eival PeyaAUTEPO 1) UKPOTEPO Eva
péyebog amod eva aAo ovopdaotnke Bel (mpog TtV tou edeupétn TNG MPWING TPOKTLKNAG
ouokeung tnAedwvou, Alexander Graham Bell). Emeldr) to Bel (B) elval mpaktikd HeydaAn
povada, xpnotpomnoleital to ékato tou Bel ) deciBel (dB), 1 dB = 0,1 Bel r; 10 dB = 1 Bel.

E€ oplopoU eivat: dB = 10log (;), OTOV CUYKPIVOUUE TIUEC LoXVOG ONUATWY (NAEKTPIKWY N
OTTTIKWV).

To deciBel (dB) sivat kaBapog aplBuog (oxeTkdg, ouykpivel peyédn). Movo dtav oploTel To
péyeboc avadopag (P, otov napovopaotn), to dB cuvodeletal Ao eNMAEOV XOPAKTHPA O
ornoiog mpocdlopilel to péyebog avadopdg kat to dB eival apBpodg otig iSleg povadeg e to
péyebog avadopag.

Napadsypa: Mia a.cUppatn KApTa SIKTUOU eKMEUTEL LE LoxV 100mW r 20 dBm (m: to
pEyeBog avadopdg eival to ImW). To onpa odnyeital péca amd kaAwdio pe e€aobevnon
3 dB (-) oe pia kepaia pe kEpdog 6 dBi (+) (I cuykpiveTal e LOOTPOTILKA KepaALa - isotropic).
H teAwkn woxug EIRP (Effective Isotropic Radiated Power), mou ekméumnetal, eivat 20-3+6

=23 dBm (200mW), evw L€ Lol LOOTPOTIKI Kepala AElmeL 0 TEAEUTALOG TTAPAYOVTOG
(+6dB) kat exméumel pe 20-3 = 17 dBm (50mW).
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Mati xpnotomnotoUpe to dB;

Emeldn yla Stadoxikeg Pabuibeg evioyutwy kot e€acBevicEWV 0 UTTOAOYLONOG TOU GUVO-
AkoU KEpSOUG avayetal o mpOoOean Kot adaipeon TWV EMIUEPOUG KEPSWV 1 ATIWAELWV
oe dB, avti yia ToOAAQTAQGLOCOUG Kol SLALPETELG.

O Nivakag5.1.4.3.a 8siyveLtnv avtiototyia dB o€ AOyou g TLUWV LoV OG KAl TACEWV/PEU LATWV.
Me Bdon tov mivaka emoAnBeVote OTL Ol TWEG LOXUOC eKMOUTAG (0 mW) Tng acUpuatng
KAPTOG TOU Ttapadelypatog elval auTtéG ou daivovtol OTLG MOPEVOETELC.

To vteowunéA (decibel dB)

e EivalAoyapOukn (log) povasda. Kabapog aptOudg.
e Boolkr povada sival to Bel. Emeldn elval mpakTikd peydaAn xpnotpomnoleital to deciBel
(1 deci Bel = 0,1 Bel).
Exdpdlel mdoeg popEg eival Eva péyebog peyadUtepo (+) ) pkpdtepo (-) amod eva dAlo.
Mné&év 0 dB onpaivel ot ta Suo cuykpvoueva PeyEdn eivan ioa (ko OXI undév).
Otav to dB cuvobdeletal kal and emumAéov ypappa(-ta), mavel va givat kabapdg
aplouoc.
o Acsiyvel mooeg popég eival peyalutepo/pikpotepo amd to péyefog avadopds (otig
161e¢ povadeg).
o 30dBm:

e péyebog avadopdg (P1) to 1 mW

e 30 dB ->x 1000 ¢popég

e P2=1000mMWH1W
+3dB onuaivel duthdota Loy, -3dB pion oyu

e +10dB onpaivel SekamAdaoia LoV, -10dB to €va §€Kato TG Loxuog
dB AOyoG TLHWV Adyog dB AOyoG TLHWV Adyog
Loxvog TACEWV N Loxvog TACEWV i
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 og Adyouc TIHWV LoXU0G Kal TACEWV/PEVUATWY
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Napadsiypa xpriong dB

Ytov MNivaka 2.4.1.6: Emboéoelg kaAwdiwv (TP) cuudwva pe to ANSI/TIA-568-C.2, Tou 20U
Kedalaiouv, dpaiverat otL éva kahwdlo UTP Cat 5e o anootacn 100 pETpwY MAPOUGCLAlEL
e€aoBévnon 21,0 dB otoug 100MHz.

Av 1o onpa mouv 4mW ) 6dBm, moon eilval n LoxUg Tou oruoTog mou GpTAavel otnv AAAn
aKkpn;

AOUAEVOVTOG LE TUTIKEG HOVASEG LoxUog To W Kall Tat uTto/ToAAAAGOLA TOoU:

o’ Tpomnog (kat’ eudeiav padnUaATIKOG UTTOAOYLOUOG)

Kavovtag xprion tng oxéong mou opilel to dB yla TIWEG LoxUog, Btouue P =4mW
KoL xpnotpomnolwvtag pa aptbpopnyavn (scientific calculator) Abvoupe tn oxgon:

dB = 10log(P,/ P ) > -21 =10log(P,/ P)= P,/ P,=10 = P /4=10%'3

-21/10

P,=4-0,007943 > P,=0,03177 mW

To onpa §ekwvael 4AmW kot Letd and e€acBévnon 21dB dravel va eivat poAig 0,03177mW
8’ tpomog (ue mivakeg avriotoyioag dB og AOyougs Tipuwv Loxuog)

Av avatpé€oupe otov Mivaka 1 yla Adyoug Tipwyv Loxvog, ta 21dB sival 20+1 dB 1) cuvte-
Aeotrg 100 *1,26 =126. Emeldn) eival e€aoBévnon, wg dB to mpoonuo eivol apvntikd i o
ouvteheotng «Swa». H teAkn oxug eivat 4mW/126 = 0,03175mW, tun idla oxedov
LE QUTNV TIOU UTtOAOYLOQE.

AoUAeUOVTAG HE TUTIKEG HOVASEG LOXUOG To dBm Ko Xpnoionowwvtag to dB:

To opxlkd onua eivat 6dBm kot peta amd s€acBevnon -21dB ¢rtavel va eilval
6-21=-15dBm. Aev xpeldleTtal vo EUTAOKOUUE KABOAOU e TTOAUTTAOKOUG UTTOAOYLOLOUCG.

E€ac0£vnon, @6pufog ko Adyog Zrjpatog pog Oopufo

‘Eva onpa, NAEKTPLKO, OTITIKO N NAEKTPO-HAyVNTLKO, KOBWE 08eVEL LECO OO £VA ETILKOWVWVL-
OKO KaVAAL, £va GUCLKO PECO, OTABLOKA XAVEL LEPOG TNG APXLIKAG LOXUOG TOU Kal GTAVEL OTOV
T(POOPLOUO TOU HE XapnAotepn oxV. H anwAsla opeiletal ota pUOLKA XAPAKTNPLOTLKA TOU
pHEoou, KaAwdiou, omTIKAG vag, TNAEDWVLKACG YPOUUNG K.ATL.

Q¢ e§aoBvnon opiletal o0 AGyog TG LoXUOG TOU ONUATOG TToU PTAvVeEL TNV £l0080 Tou SEKTN
ANYNG Pog TNV apxLkn oL otnv €§080 tou moumnou. H e€aobévnon petpatal os decibel (dB)
O€ OUYKeEKPLUEVN ouxvotnta, T.x. 15dB @1kHz. MoAAég popég, otav xapaktnpilel puoka
pEoa, SlveTal wg Ttivakag TLHWV Yo SLApOPETIKEG CUXVOTNTES AVA OVASA LRKOUG.
EfaoBévnon

E——l /\/

Mnvé ; V
9::;?301; i@ M Eﬁddﬂivnc/:{/

+ 86puPog

Ewova 5.1.4.1.a: E€aoBévnon katl B0puPog
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To xpnolpo onua tg mAnpodopiog mapdtL EeKva amod Tov TOUTO Hovo Tou, otn Stadpoun
«gpmhoutiletawy pe Stddopa avemBUpnTa crpota Ta onola To ennPEAlouv, TO MaPOUOop-
dwvouv kat Suoyxepaivouv TNV avaktnon tng nAnpodopiag anod tov S£ktn. Ta avenmBuunta
ouTA onpota ovopdlovral 80puBog. HAEKTPLKOG Kal NAEKTPOUAYVNTIKOG B0pUBOG eMNPed-
{ouv avtiotola NAEKTPLKA i NAEKTPOUOYVNTLKA ONUOTA KAL TIPOEPXETAL OItd NAEKTPOUAYVN-
TLKEG EKTTOUTIEC, NAEKTPIKEG SLATALELC KOl LNXOVES Kakn G oxedlaong | eodaApévn Asttoupyia
Touc. Mnyn tétolou BopUPou pmopel va elval kot nAekTplk SpactnplotnTa TNG Atuoodal-
pag, OMWG KEPAUVOL KoL AoTPareG. O nAeKTpopayvnTikog B0puBog Sev emnpedlel Ta OMTIKA
ONMOTO KOL TLG OTTIKEG (VEG. 2TA METAANLKA-XAAKWVO KOAWSLA €VOC TTOPAYOVTAG TIOU Utopel
vl Helwoel Tov B0puBo gival n Bwpdkior Toug Kat yelwaon TG BwpaKLonG KoL TwV LETAAALKWY
MEPWV TWV CUCKEUWV.

EKTOC amd Toug e€WTePIKOUC TTOpAyoVTEG, BOpUPOG MAPAYETOL KAl ECWTEPIKA (evOoyevwg),
oo T NAEKTPOVIKA KUKAWATA gvioyuong Kal enefepyaciag Tou ofuatog. Autod ouwc elval
KATL yLa TO OTtol0 &€ UMOpPEL va YIVEL TUMOTE €K TWV UOTEPWYV, TTAPA LOVO KaTA TtV oxedlaon,
€AoY TwWV €QPTNUATWY KaL TNV KATOOKEUN TNG CUOKEUNG ) TNG NAEKTPOVIKNG SLtatagnc.

H pétpnon tou BopuPou yivetal otnv eicodo tou §&ktn, ylati ekel evéladépel n emibpaocr) Tou
oto onua mAnpodopiac. H oyl tou BopuBou petpdtal oTiC (SLeg HOVASEG He TNV LoXU Tou
woEAou onpoatog mAnpodopiag. Auto ou evdladEpeL TEPLOCOTEPO ELVAL N OXETIKN OTAOUN
TOU onpatog mAnpodopiag os oxéon e tn otadun tou BopuPou. H mapdpeTpog autr ovo-
paletol Adyog orjparog npog 80puPo (Signal to Noise Ratio, S/N 1} SNR) kal ekdppdletal o
deciBel (dB). Mo mapadelypa, av og Ul ypappn n otadun tou onpotog sival xiteg (1000)
dopég peyahutepn and tn otddun tou BopuBou, Tdte 0 Adyog oruatog rpog 86pupo (S/N)
elval 30dB.

O B06puPog eival onuavTikog mopayovtag, WOLaltepa o€ UEYAAOU HNKOUG ETILKOLWVWVLOKES
YPOUUEG, OTWE Ol TNAEDWVLIKEC, EMELSN TO ONpa eKTIBETAL ylOL LEYAAEC QMTOCTACELG O TiL-
Bavoug mapdyovieg dnpoupyilag eEwteplkwv BopUPwy, evw mapdAAnia to wdEALLo onua
UTIOKELTAL O€ peyaAltepn e€aoBgvnon. AUTO CUVETAYETAL XELPOTEPO AOYO OHHATOC Ttpog 60-
puBo (S/N).

5.1.4.4 AANAEG MOPANETPOL YPOALLUWV

Ektog amo tv e€acOévnon kat tov 06puBo (Adyo S/N), urtdpxouv Kot GAAEG LETPrOLUEG TTO-
PAUETPOL OL OMoleg Xapaktnpilouv pLa YpOUUN ETKkowwviog kot emnpealouv to UeTade-
POUEVO ONMO HECW AUTAG. 'HON, amoé tnv avadopd otnv texvoloyia Ethernet kal ta péoa
TIoU Xpnotomolei, £ywve Aoyog yla tnv napadiadpwvia (cross-talk, NEXT/FEXT) n omola givot
B0puBog o omoiog opeileTal o WPEALUA ONUOTA TA OTIOL0l 08EUOUV OE YELTOVLKESG YPOUUES
Tou (6lou kaAwbdiou ) SladopeTikwv KaAwdiwy.

IXe60V OAEC OL TMAPAUETPOL TWV YPAUUWY Tpocdlopilouv mapapdpdwaon ToU ONUOTOG Kol
xapaktnpifovtat wge:

o MNopapopdwon mAdtouc. EmiSpacn oto MAGTOG TOU ONUOTOG UE Ovopolopopdo
TPOTO.

e Mapauopdwon kat actabeia paong. OL diadopeg cuxvoTNTEG IOV amaptilouv To
onua kaBuotepolv oe Stadopetikd Babuod va Stavuoouv TNV anootacn UEXPL To &€-
Ktn.
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e ApUovik Tapapopdwon. ITov mMPooploptd eudavilovral ouxvotnteg oL omoieg dev
UTINPXAV OTO QPXLKO OO

e OAioOBnon ocuyxvotntag. H cuxvotnTa TOU GrUATOG OTOV TPOooPLopo SladEpel and tnv
apxLkn, Kuplwg emeldn pecohaBnoe kamota evéiaueon Sladikaoia petatponng os Sla-
tagelg moAurheéloc.

e Hyxw. M£pog ToU ONUATOG avakAATaL TPOG Ta Miow, €altiog KAKAG TPOCOPLOYNG TWV
OUVOETWV QVTLOTACEWV (epmednoewv) otnv Slaclvdeon SUO YPOUUWY ) LLOG YPOUAG
Kal pag Stataéng. H mapAdueTpog auth oTig ekSO0ELS UPNAWY ToXUTHTWY Tou Ethernet
npoadlopiletal amo ti§ “anwleleg entotpodng” (Return Loss).

KaBe dawoduevo moapapdpdwong Tou ONUATOC HE OTlyplala peydAn emidpacn Kuplwg
OTO MAAQTOG TOU CMUOTOG KAl KATA TUXALa XPOVIKA SlooTrpata XapaktnpileTal KpOUOoTIKOG
06pupoc.

JUXVQA OTLC ETILKOWVWVIEG yiveTal xprion tou 6pou «meplBwplo» r margin. Autod xapaktnpilet
TO MEPLBWPLO TIOU UTIAPXEL YLOL TN OXETIKA olyoupn Tapoxn Hlag unnpeoiag f Astoupyia pe
OUYKEKPLUEVO TPOTIO. MNa TTaApASELYUQ, EAV OE LA ACUPUOTN oUVEEDN, yla TV emiteuén ouv-
6€0NC 08 CUYKEKPLUEVN TOXUTNTO XWPLS OUXVEG amoouvOEoelg, amalteital oTadun onuaTog
ToUAdLoTOV -77dBm Kal n MPAayuoTk otabun sival -65dBm, téte Aépe OTL TO MepBWPLO
elval 12dB.

5.2 Texvoloyieg FTTH ko Metro Ethernet

T OL avAYKEG TWV XPNOTWV SIKTUAKWY UTINPECLWY Kot ALaSLKTU-
ou, og Tayutnta (evpog Lwvng), Slapkwe avéavouv kabwg ot
TIApOoXOL IPOODEPOUV VEEC UTNPECIEG, OTWG TapakoAoLdn-
on tawwwv (IPTV), kot GAAeg umtnpeoieg uPnAwv amattioe-
WV O€ TOXUTNTEG Kal LELWHEVEG KaBuaTtepnoelg. OL dlolppa-
TeC TNAePWVIKEG ypappeEC aduvatolv va umootnpifouv oe
OMO TO MAKOG TOUG TOC0O UPNAEC TaxUTNTEG. AKOMO KAl OTa
Tormika Siktua VP NAWV TaXUTATWY, Ta KAAUTEPO CUVECTPO-
péva Levyn (Cat 6A, 7) umootnpilouv 1000 peYAAES TaxUTn-
TEC LOVO OE OMOOTAOELG TN TAENG Twv 100mM Kot UKPOTEPEG.
To dpuoLko péoo To omoio Slabétel e€alpeTIikd peyalo eVPOG

FTITH  Zdvnc pe pkpn e€aoBévnon kat umootnpilel amooTtdoeLC Xt-
Ewova 5.2.a: TexvoAoyleg AlopEtpwy givat n omTikn iva. Ot TNAETIKOWVWVLAKOL OpyOvL-
FttX (mnyn: wikipedia) oMol 6N XPNOLUOTIOLOUV OTTITIKEG iveg ota SikTtua KopUoU Kat

ota Kévtpa Oedopévwv Ttoug (data centers). Av umo-
pouoav va GTAcouV PEXPL TOV TEALKO cUVEPOUNTN HE OTTLKN va, Tote Ba pnmopoloe va Tou
StateBel uPnAn TaxvTNTA MPOCRACNG OTLG TTOPEXOUEVEC UTNPECIEG Kal SuvatoTnTa MAPoxXNS
véwv. H taon elval va $ptaocel n ontikn iva amo 1o TNAEMKOWWVLAKO KEVTPO GTO OTIiTL TOU
ouvdpountn 1 onwg Aéyetal Fiber To The Home (FTTH) pe Suvatotnta mapoxng TaxuTnTog
KaAUtepng and 50Mbps kot Tumiko otoxo ta 100-200Mbps mpog tov cuvdpountr. O cuv-
Spountng pmopet va €xel uninpeoieg onwe pon Bivteo (IPTV), mpocBaon oto Aladiktuo Kal
tnAedpwvia (VolP).
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OTITIKN iva =

Cu KaAwdio xahkol

Ewkova 5.2.8: Omtikn va otnv kapmiva (Cabinet ) KV), oto ktiplo (Building) kot oto oritt
(Home)

Ol TNAEMIKOWWVLOKOL OpyavIoUOL KoL OL TIAPOXOL SIKTUAKWY UTINPECLWY AdN KLVOUVTOL TTIPOG
ouTn TNV KoteLBUVON, VIOBETWVTAC eV TW HETAEY Kot evdldpeoeg AUoelc. ETOoL, N oMtk va
propel va GTAvVEL PEXPL VAV ATIOUAKPUOUEVO KATAVELNTH KOVTA OTOUG CUVOPOUNTES KOl VoL
ouveyllel pe pkpa puAkn koAwdiwy, va ¢tavel wg tnv £l0060 TNG MOAUKATOLWKIAC A KAl OTO
Slopéplopa tou cuvdpopnth. Etol mpokumTouv OAeg ot tapaAlayEg tou FTTH A FTTX, onwg
€VOANQKTLKA avadEpeTal, e To ypaupa X va aviikabiotatal pe dAo, wote va SnAwveL To
onuelo péxpL To omoio dtdvel n omtikn va.

OL apXLTEKTOVIKEC Ttou StatiBevtal yla tnv LAomoincn OMTIKWY SIKTUWV UE TEAKO OTOXO TNV
OTITIK va UEXPL TO OTILTL TOU CUVEPOUNTH KATAANYOUV O SUO TIPOTACELG.

e AlKTUO € eEMIKOWWVIA «ONUELO TTPOG onueio» (point to point - P2P). H omttikr iva amd to
oTiTL Tou cuVEpoUNTH KATAANYEL O EVEPYO ECOTALGHMO TOU TIOPOXOU OTIWG VAV OTITIKO
petaywyéa (switch) Ethernet, xpnowlonowwvtag ¢puoikr Tormoloyla actépa f Kat da-
Ktuhiou, epooov xpnoipononBeil dAAn texvoloyia mpooPaong oto péoo.

e Alktuo pe emkowwvia «onueio mpog onueia» (point to multipoint - P2MP). Ot
OTITIKEG (VEG A0 TOUG OUVEPOUNTEG KATOARYOUV O€ TaONTIKOUG OTTTIKOUG SLawpLoteg/
peikteg (splitters/combiners) kat cuvdudlovtal og pia iva f ZEUYOC VWV YLaL VO KALTAAR-
€ouv oTov Mapoxo.

P2P (Znueio Trpog anueio)

e

# oTTIKGS
pETaywyEag
Ethernet

Ewkdva 5.2.y: ApXLITEKTOVIKT «onuEio Tpog onpeio» (P2P)

ATO TIG EVEPYELEG TWV TIOPOXWV GOVETAL VA TIPOKPIVETAL N OPXLITEKTOVIKA “OnpEeLo Tpog on-
pela” (p2mp) KaBWG EMITPEMEL OTOUC MAPOXOUG VO TNV UAOTIOL|ooUV otadlakd, TAncLalo-
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VTOG OTO OTITL TOU cuvdpount Ue evlapeoeg AUOELG, OTwG TtV TomoBétnon pivi DSLAM
(Digital Subscriber Line Access Multiplexer) otnv kaumiva Stavoung (KV) i pikpo- DSLAM
oTNV TIOAUKOTOLWKIO Kal €EUTNPETNON 0o €KEL KoL TIEPA TWV CUVOPOUNTWYV HE TEXVOAOYiEC
KaAwdiwv yaAkou, ADSL kat kupiwg VDSL.

P2MP (Znueio rpocg TToAAaTTAG onpeia)
[1:4-1:32]
=~
= =S
=

NaBNTIKGS OTTTIKGG [1:8] W -
Siaywpiothg [1:4] i 'P

Ewkova 5.2.8: ApXLTEKTOVLK «CNUELD TTPOG onueia»

H teAkn ulomoinon evog omTikoU SIKTUOU p2mp LEXPLTO OTTITL TOU CUVSPOUNTI) OTTOKAELOTIKA
pe omtikég lveg (Fiber to the Home - FttH), emeldn og 6An tnv evéilapeon Sltadpour amnd to
TNAETILKOWWVLAKO KEVTPO TOU TTAPOXOU UEXPL TOV CUVEPOUNTH XPNOLUOTOLEL HOVO KOAWSLL
OTITIKWV VWV Kot TtolONTikoU g OTIKOUG SLaXwpLoTEG/MEIKTEG OVOUATETAL «TTAONTLKO OTTTLKO
Siktuo» (Passive Optical Network - PON). Eva PON avdAoya pe Tn XpnoLUOTOLOUEVN TE-
xvoloyla rpoodlopiletal wg E.PON (Ethernet PON), G.PON (Gigabit PON), GE.PON (Gigabit
Ethernet PON), XG.PON (eXtra 1 10 Gigabit PON) kot emituyxavel 81adopeTIKEG CUVOALKES
(aggregate) taxUtnteg amod (upstream) kat tpog (downstream) tov cuvépounth. Ot UAomoLn-
OELC LEYAAUTEPWV TAXUTATWY £XOUV TN duvatoTnTa Va SLOOLPACTOUV HECW SLaXWPLOTWYV OE
TEEPLOOOTEPOUC CUVEPOUNTEC (armo 1:32 péxpt 1:128 yia Siktuo XGPON/10)

MAGHTIKO ONTIKO AIKTYO GPON/EPON/XG-PON

@ F J
ONT#2"~

Maénnkég oTrmkés 31 P
EPON: 1,2Gbps/1,2Gbps U: 1490nm, D: 1310nm| &iaywpioTrig [1:N] oNTflta' !
G.PON: 2,5Gbps/1,2Gbps ewg 1:32
XG.PON/10: 10Gbps/2,5Gbps [U: 1577nm, D: 1270nm o
GEPON: 10Gbps/1,2Gbps ~ |ewc 1:128 %N-{;N‘ﬁ_ —

Ewkova 5.2.€: NaBntikd omtikd diktuo (PON)

Ma va pumopel va mepva PECO amd Lo OTITIKY (val TIOAAQAG EPLEXOUEVO, QVEPXOMEVN KOl
KatepXOMevN SIKTuaKr Kivnon, xpnolpomnolouvtal SladopeTikd URKn KUpatog (wavelength)
dwTOC yla KABe KatewBuvaon. H Texvikn lval avtioTolyn Ke TNV TEXVLKI TIOAUTIAEE LG oUXVO-
oG (FDM) Twv nAEKTPLKWY onUAaTwy Kat Aéyetal moAvunAeéia pkoug kUpatog (Wavelength
Division Multiplexing - WDM)
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To SopLka oTolyela Tou SIKTUOU gival amo Tn HePLA TOU TTapOXOoU:

1. n OMTLKI) CUOKEULN TEPUATIONOU TNG Ypapung (Optical Line Termination - OLT),

OL OTTTIKEG (VEG,

oL evlLApEeooL TaONTIKOL OTTTIKOL SLOXWPLOTEG,

nadntika ¢aptipata cuvdéoewy, TPileg, CUVOETNPEG, Kall

OTN UEPLA TOU OUVSPOUNTH, N GUOCKEUN TEPUATIONOU Tou omtikol Siktuou (Optical

A WwN

Network Termination - ONT) rj povada omtikoU Siktuou (Optical Network Unit - ONU) avti-
otolxn Ke to modem/router rou Sivel o Tapoxog otV nepintwon ypapupwyv ADSL/VDSL.

ZuvoAwkn Taxutnta Mnkog KUpaTog
Texvoloyia | DownStream | UpStream | DownStream UpStream | AlaxwpLoTng
E.PON 1,2 Gbps 1,2 Gbps €wg 1:32
G.PON 2,5 Gbps 1,2 Gbps 1490nm 1310nm 22651\-4'3[32,;)
GE.PON 10 Gbps 1,2 Gbps €wg1:128
XG.PON/10 10 Gbps 2,5 Gbps 1578nm 1270nm 21(%3,’5,;/05)

Mivakog 5.2.a: EMSO0eLg MaONTIKWY SIKTUWV OTITIKWVY VWV

MapaAAnAa pe TiG tTexvoloyieg FttX, puepidlo otig uhomotoelg SIKTUWV UNTPOTIOALTLKAG AAAG
Kall eupUTEPNG €kTaionG SLekSLIKEL KaL n texvoloyla Ethernet, n omola amodstkvietal e€alpett-
KA EVEALKTN KOlL TIPOCAPHOCLUN OTLG VEEC TEXVOAOYLKEC e€eAifelg. OvopdleTal UNTPOTIOALTIKO
(metro) Ethernet kat xpnowuorolei tig Suvatotnteg VLAN mou €xel and 1o oXedLaopo tou
1o Ethernet, wote va mapéxetl WOLWTKEG umnpeoieg mMavw amnod dnuooia diktua IP/MPLS. H
Sduvatotnta VPLS — Virtual Private LAN Service (neptypadetal ota IETF/RFC 4761 kot 4762)
kaBlota ediktn T xprion tou Ethernet og KAlpakeg untpomoALtikng eptoxns (MAN) aAAd kot
gupelag mepoxng (WAN). AvtiBeta pe tig texvoloyieg VPN mavw amd diktua IP, oL omoieg
ETMLTPETOUV OUVEEDELG “onpeio mpog onpeio”, To metro Ethernet emttpéneLtn ouvdeon “moAANG
onueia mpog onuela” kot urtootnpilel Tn duvatotnta ekmoumnnig (broadcast). Xpnopomnotet
OTITIKEC (VEG Kal urtootnpilel TaxvTnTeg oto cuvdpountr 10/100/1000Mbps.

5.3 AcUppateg Levéelg

Katd tnv EMEKTACN TOU XWPOU KAAUYNG €VOC TOTIKOU SLKTUOU, TTOAAEG POPEG TIPOKUTITEL N
avaykn mpoodnkng KOUPBwV ) Kat oAGKANPOoU UTIOSLKTUOU G€ XWPO GTOV OTIOLO OL TPEXOUCES
TeEXVOAOYiEeC TOoTIKNG SIKTUWONG eV Umopouv va kaAuouv. AUo eival oL Bactkég attieg adu-
vapiog eméktaong tou Siktvou:

e H amodotoon sival apketd Heyaln, mépa amod Tig mpodtaypadEg tng KaAwdiwaong A g
ouppatikng acuppotng diktuwaong (WiFi).

o MeooAaBel ISlwTIkA 1 dSnuoota meplovoia (KThuota, okoneda 1 Ktipla, SpouoL) Kot
Sev elval edpikth n Stéheuon tng kahwdiwong péoa amod autry, TOPOTL N AnOoTooN
KaAUTTTETOL 0o KATtoLa TexvoAoyla evouppatng SIKTuwaong.
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JTIC IEPUTTWOELG QUTEG Povadikn AUon amoteAel n xprion acuppatng Levéng petalt twv duo
tomoBeowwv. Ynapyxouv dladopeg texvoloyieg aclpUatng Petadoong dedopévwy, OUWCE, N
mo ouvnBlopévn eival n texvoloyio WiFi (IEEE802.11) kat paAilota unootnplOpevn amnod
€EWTEPKEG KATEVOUVTIKEG KEPALEG O TUVONKEG OMTIKAG EMAPNG LeTALD TwV SUO ONUELWV.

LAN 1 LAN 2

Ewdva 5.3.a: 2Uvdean Suo SikTuwv Héow acuppatng {evéng

OL teploxEg ouxvotntwy 2,4GHz kat 5GHz, otig omoleg AsttoupyoUyv Ta acuppota dikTua
WiFi, SlatiBevtal yla xprion amno Stadopeg unnpeoieg aANG Kol BLOUNXOVLKEG, ETILOTNLOVL-
KEG, Latplkeg edappoyEg (Industrial Scientific Medical Applications - ISM). Aev SiatiBevtat
ylaL ATOKAELOTIKI Xprion acUppaATng SIKTUWONG. JUCKEVEC ISM kat acVppatng SIKTUWoNG
(RLAN) mwAoUvtal kat xpnotpomnotovvtal xwpig adeta (Unlicensed). H xprion toug mpémel
va elvatl 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 Katavourng
Zwvwy Zuxvotrtwy (EKKZZ) rou sivat vopog tou Kpatoug.

Anattouvtol SUo CUOKEUVEG, pLa yia KABe Aeupd ) kaBe SikTuo, Tal oTola TPOKELTAL VA GUV-
6000V padl. AsttoupyLka Oa rip£mnet o EOMALOUOG va umopet va utootnpiet tnv Staclvdeon
Twv duo SIkTwV, KABWG OAEC OL ACUPUATEG CUOKEVEG SIKTUWGONG SV UITOPOUV VA UTIOoTNPL-
gouv 6Aou¢ Toug TPOToUG Aettoupyiag. EEOMALONOG 0 omolog €xeL Tnv emdoyn Yo «yedplpw-
on» (Bridging mode), umootnpl&n mAaloiwv tecodpwy dteuBuvoswv MAC (4A) i avadEpel
tnv urtootnp§n WDS (Wireless Distribution System) eivat katdAAnAog yia Tétola Asttoupyla.
MoAAoOL KATOOKEUAOTEC TIPOOHEPOUV EEOMALOUO HE UTOOTAPLEN SLKWV TOUG TIPWTOKOAA WV yU
auth T SouAeld. H xprion yedupwong amoteAel o Avon Staclvdeong twv duo Siktiwy, Sev
glval Opwg povadikn. Mmopouv va xpnotpomnotnBouv kat GAAeg AUaoeLg, drwg n popoAdynon
1 n Aettoupyla emavaAnmin. Enadietal otov uneuBuvo vlomoinong tng Abong dtacuvdeong
TWV U0 SIKTUWV va SLEPEUVAOEL TNV TEXVIKI TEKUNPLWON TOU KATAOKEUAOTH TOU UALKOU,
wote va BePalwbel OtL elval KatdAAnAo yLa T Xprion mou to poopilel.

Amo mMAgUpAg UALKOU, eMELS KATA Kavova TomoBeTeltal

og eEWTEPLKO XWPO, OTOV LOTO TNG KEPALOG KAl KOVTA OF

~ |CPE | auth, Ba mpémel vo eival KATAOKEVAOUEVO VA QVTEXEL
Home AP OTIC £EWTEPIKEC KALPIKEG GUVONKEC Kal BEPHOKPAGCIEC.

Quick Set

figuration ) ) ) . )
WISP AP H tpodoboocia pe peva TNG CUCKEUNG ITOPEL VoL TTOPE-

XeTAL PMEOW Tou KaAwdiou Ethernet, ypnowtomowwvtag
Karmola texvikrn Power Over Ethernet (POE).

Ewodva 5.3.8: Tpomog Asttoupylag
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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 eéobou 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)

Mivakoag 5.3.a: Antdéonaopa anod to GUANO xapakTnPLoTIKWY VoG AP (Access Point)

AdoU StaodaAloToUv OAeC AUTEG OL TPOUTTOOETELG KAl ATIALTAOELG YL TIC CUOKEUEG, Ba mpé-
TteL va UTtoAoyLoTel av elval tkaveg va KaAUouv tv amootaon HeTofU Twv duo onueiwv.
Auto xapaktnpiletal wg mpounoloylopog Levéng (link budget), yia tov omoio yivetal pia
ektevéotepn avadopd otnv evotnta M.2 Tou MNapapTAUATOG TWV CNUELWOEWV.

Ye pla aoUppatn {eVén, oauTtd Tou eviLadEPEL TIEPLOCOTEPO ELVaL TA XOPAKTNPLOTIKA TOU e€o-
TIALOMOU TTOU €X0UV VA KAVOUV UE TO PUGCIKO EMiNeSO. 210 PUOIKO emimedo avrKeL:
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0 TIOUTIOC (EVOWUATWHEVOC),

0 8éKTNC (EVowHOTWHEVOG),

ol kepaieg (ouvnOwg eEwTePIKEC),

Ta e€optipata Sltaouvdeong eEOMALOLOU - KEpOLWY KABWE Kol
0 XWPOG ToU PeCOAOPBel HETOEL TWV KEPALWV TWV SUO KOUPBwWV.

O okomog elval To onua mou Ba ¢tacel otnv £l0060 TOu SEKTN va €lval OpPKETO, WOTE
Vo UTTOpECDEL va Sleyelpel Ta KUKAWUOTA Tou SEKTN Kol va avaktnBel n mAnpodopia mou
petadEpel. Amo 1o GUAAO XAPAKTNPLOTIKWY TOU €EOMALOMOU, OUTA TIOU pog evoladépouv
eivat n ouxvoetnta Asttovpyiag (Frequency Band, Operating Channel), n wox0¢ padioouxvo-
tag €§66ou tou moumnol (RF Output Power) kot n evaitsOnoio touv 8éktn (Receiver
Sensitivity).

H {wvn twv 5GHz potwudral, enetdn n {wvn Twy 2,4GHz sivat o enBapupévn (66pupog),
oo e€omAlopd mou RN Asttoupyel ekel, Onwg acVppata diktua wifi, cuokevu£g Bluetooth,
doUpVOL LIKPOKUMATWY K.A. MeAAovTikd tpoBAEmEeTAL N Xprion KAl UPNAOTEPWY CUXVOTATWV
YOl TIC AOUPUOTEG HETASOOELG SESOUEVWV.

5.3.1 Aopudopikeg Lelielg

Edappoyég kau unnpeoieg dopudopikwv Siktvwv. H Aopudopikry Alktuwon (Satellite
Networking) gival £évog avamtuooopevVog TOUENG, 0 omolog Xl avamtuxBel onuavTika oo
TN Y€vvnon ToU TPWTOU ThAEMmKowwviakoUu dopuddpou, otig mapadootakeég padlotnieo-
TITIKEG uTtnpeoiec tnAedwviag Kot TNAEOpACNC £WC Tol cUYXPova eVPUIWVLKA SiKTua Kal To
Awadiktuo, To Bivteo katd apayyeia kot tg Pndlakég Sopudoptkég ekmounés. MoAAég and
TG TEXVOAOYIKEG e€eAEELC 0TOUG TOUELG TNG SIKTUWONG ETLKEVTPWVOVTAL 08 S0pUDOPLKEG (V-
€e1¢. Me tnv av€non Twv anatioswv yla eupog {wvng Kat popntotnta, o Sopudopog eival
pwa Aoyikn emiloyn, yla va mapéxel Leyalltepo eUpog {wvng E TAyKOOUL KAAUYN, TToU
unepPBaivel TIg SuvaTOTNTEG TWV EMIyELWV SIKTUWV Kal SIVeL LeYAAN UTTOOXEDN YLA TO LEAAOV.
Me tnv avamntuén Twv texvoloylwy SIKTuwong, Ta dopudopikd Siktua OAo Kol TEPLOCOTEPO
EVOWUOTWVOVTOL 0TNV UTIOSOoUN Tou Ttaykoopou Siktuou (Global Network Infrastructure —
GNI). H evowpatwon twv Kwvntwv ad hoc diktuwv (MANET — Ked. 2) mopExel véa cuoTrpota
YLlOL UTINPECLEG EKTOKTNG AVAYKNG Kal Slaowaong Pe peydAn popntotnta. Qg ek toutou, n Ot-
ablktowon pe emiyela Siktua Kol IPWTOKOAAQ givatl éval GNUAVTIKO LEPOG TNG SopudOPLKNAC
Siktbwonc.

O anwtepog otoxXog Twv 60pUdOPLKWY SIKTUWV £ival N TAPOXH UTINPECLWY KAl EGOPUOYWV.
Tol TEPUOTIKA XPNOTN TIAPEXOUV UTNPECLEG Kol epapUoyEC ameuBeiog otoug xprotec. To &i-
KTUO TIOPEXEL UTINPEDLEG PeTadOPAC TTANPODOPLWY HETAEY TWV TEPHOTIKWY TWV XPNOTWV
810 Héoou TwV KOUPBwWY Tou SikTUoU, TWV switches Kat Twv SpopoAoynTtwy yLo pia opLopévn
andotacn. 1o oxfua 5.3.2.a mapouctaletal pia tumikr Stapdpdwaon tou dopudopikol Si-
KTUOU TtoU amoteAeital and eniysla Siktua, SopudOpoug Ue pLa ouvdeon PeTtafy Sopudo-
pwv (inter-satellite link - ISL), otaBepouc emiyeloug otabuols, dopntoug emiyeloug otab-
pouUg, dpopntols otaBuoUg epyaociag, UTTOAOYLOTEG XELPOG KOl GUGKEUEG XPNOTWV TIOU OUV-
Séovtal og Sopudopikég Lelelg, ameuBeiag 1 péow emiyelwyv dikTuwv (terrestrial networks).
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Ixnua 5.3.1.a: Tumikég epappoyEg kal uTtnpecieg Sopudoptkng SIKTUWONG
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)

Ovpodot twv Aopudopikwv AkTtOwV. Ita emtiyeLla diktua, mMoAAEG cuvdEaelg (links) kot kOpBoL
QTALTOUVTAL, VLA VO GTACOUE OE UEYAAEC AMOOTACELG KOl VOL KOAUOUE EUPELEG TIEPLOXEG.
AuTa ta SiKTua €X0UV 0pYaVWOEL e 0TOXO TNV AVATTTUEN e TO SuvaTov AlyOTEPO KOOTOG, T
ouVTHPNON KOl TN owoTh Asttoupyia toug. H dpuon twv Sopudopwv KAVeL Ta SopudopLKa
Siktua va SladpEpouv pLllka amo ta eniyela SIKTUA WE TPOC TIC OIMOOTACELG, TO dlapolpald-
pevo eVpocg Lwvng, TIG TEXVOAOYLEG petadopdg, Tov oxedlaoud, tnv avamtuén Kot Aettoupyia,
KaBwg Kal ta £€0da Kal TIG epapUOYEC.

AelToupyLKa, Ta SopudopLkd SikTua PmopoUV va mapEXouV ancuBbeiag ouvdEoelg petafl Twv
TEPHOTLKWY TWV XPNOTWYV, CUVSECELG TWV TEPUATIKWY oTaOUwWY o€ emiyela Siktua, KabBwg Kot
ouVvOEoeLg peTafl Twv emiyslwv SIKTU WV w¢ Siktua koppoUL (backbones). Ta tepuaTKA XpRoTN
UITOpOoUV VA TIAPEXOUV UTINPECLEC KoL EHAPHOYES YA TOUG avOpWIoUC, Ta omola cuxva sivat
aveéaptnta amno ta Sopudopkd diktua, SnAadn, To (510 TEpUATLKO UImopEeL va xpnotpomnotnet
yla tnv mpocPacn os Sopudopikd Siktua, kaBwg kol oe emiyela Siktua. Ta dopudopkd
tepuatika (satellite terminals), mou ovopddetal emiong Kot eniyslol otabuot (earth stations),
elval o emiyelo tunua twv Sopudoplkwyv Siktiwy, mapéxovtag onueia mpoéoPfacng nmpog ta
Sopudopikd Siktua yla Ta TEPUATLKA TOU XPAOTH LECW Tou £miyelou otabuoul xprotn (User
Earth Station - UES) kat yia ta emiyela Siktua Héow Tou €Miyelou otabpou mUAng (Gateway
Earth Station - GES). O 6opudopog ival o muprvag Twv opudoplkwv SIKTU WV, aAAd Kal To
KEVTPO TWV SIKTUWV 000V adopa TOCO TIG AslToupylegc 000 Kal TG PUOLKEG ouvdEaelg. MepL-
KEG GOPEC UTIAPXOUV KOl CUVOEDELG HETAED Twv Sopudopwv. To oxnua 5.3.2.8 amewovilet
TN oxéon Hetal Tou TePUATIKOU Xpnotn (user terminal), Tou eniyelov diktuou (terrestrial
network) kat tou dopudoptkol diktuou (satellite network).
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Ixnuoa 5.3.1.8 Ix€on emniysou, Sopudopikol SIKTUOU Kal TEPUATLKOU XPROTN
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)

JuvnBwg, ta Sopudopikd Siktua amotedolvtal and SopudOpPoUG OV EMKOWWVOUV e Al-
youg peydloug GES kat moAoUG pikpoug UES. Ot pikpol GES xpnoiuomoloUvtal yla apecn
TpOOoBacn ard Ta TEPUATLKA TWV XPNOTWV Kal ot peydAot UES yia tn Stacvvdeon Twv emiyeiwy
Siktuwv. OL dopudopikol UES kat GES mpoodilopilouv ta opla tou Sopudopikol Siktuou.
Onwg kat og GAAa €idn SIkTOWV, oL XpNoTeg £xouv MpooBacn ota dopudopika diktua péoa
OTa OPLA TOou. MNat KLVNTA Kot LETADEPOEVA TEPLATLKA, OL AELTOUPYLEG TOU TEPUATLKOU XPHOTN
Kal tou Sopudopikol UES pmopouv va evowpoatwBouv oe pia eviaia povada, aAld ylo to
HETADEPOUEVO TEPHOTIKA, OL KEPOLEG TOUG elval Slakpltd opatéC. Yrapyouv SUo pépn: n
gowteptkn povada (in-door unit - IDU) kat n e€wtepikn povada (outdoor-unit - ODU). H IDU
TEPLEXEL TIOUTO Kal 8€kTn Kot  ODU mepléxel xapnAot BoplBou petatpomnéa (Low Noise
Block - LNB) kat Block Up petatpomnéa (BUC).

OL o onpavtikoi poiot twv Sopudoplkwv SIKTUWV elval va Tapéxouv MpocBacn amod ta
TEPHOTLKA TWV XPNOTWV Kal va Stacuvdéovtal pe emiyeta Siktua, £€ToL WOoTe oL eHAPHUOYES Kol
Ol UTINPECIEG IOV TtapEXOVTaL amo emiyela Siktua, onwg n thAedwvia, n tnAedpaon, n €u-
pulwvikn TpooPacn kat n ouvdeon oto Aladiktuo, va Uropel va enektabel oe pépn O6mou n
kKaAwdLakn kat emiyela padlodpwvio Sev punopel va eykataotabel 0LkOVOULKA KOL Vo ouvTnpEn-
Bel. EmutAéov, ta Sopudopikd Siktua umopolv va GEPOUV QUTEG TLG UTINPEGLES KAl TLG edap-
poyéc oe mhola, agpookddn, oxAUATa, 0TO SLACTNUO KAl O TOMOUG TTOU UTEPPAIvVOuV TIg
Sduvatdtnteg Twv eniyelwv Siktiwv. Ot Sopudopol Mallouv CNUAVTIKO POAO KAl OTO OTPATL-
WTLKO TOMEQ, OTN LETEWPOAOYLA, OTA CUCTA AT TIOYKOOULOU eVTOTILOMOU B€anc (GPS), otnv
TAPATAPNGCN TNG VNG KL TOU TEPLPBAAAOVTOG, OTLG LOLWTLKEG UTINPECLEG SESOUEVWV KOLL ETILKOL-
vwviag, KaL otn LEAAOVTIKA OVATTTUEN YLa VEEG UTNPECLEG KAl EPOPUOYEC yLa Aean KAAUYN
TLAYKOOULOG EUPEAELAG, OTIWE EVPUTWVLKWY SIKTUWV, KAL TIG VEEG YEVLEC KIVNTWV SLKTUWV KoL
Pnolakwy unnpeoctwy petadoonc os 6Ao Tov KOopo. Emilong, og umnpeoieg EKTaKTNG avaykng
KalL 0€ UTtNPEeoieg S1A0WaoNG amo KATaoTPodES, OTWE MANUUUPES, OELOUOUC Kot ndalotela.

Jtnv evotnta M.6 tou Mapaptatog Unopeite va pehetnoete mAnpodopleg mou oxetilovral
LLE TO AOYLOLLLKO, TO UALKO, TLG UTINPEGCLEG Kot TIG EhapUOYES TwV SopudopLKWV SIKTUWV.
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Aenadég 50pudopKWV SIKTUWV

Turmikad, ta Sopudopikd diktua £xouv Suo tumoug efwteptkwy dlenadwv (interfaces): n pia
elvat petay tou dopudopikol UES Kal TOU TEpUATIKOU XprioTn Kot n aAAn eivat petafl tTwv
Sdopudopikwyv GES Kat Twv eMiyelwv SIKTUWV.

EowTeplkd, umapyouv TpeLg TumoL Stacuvbeong: HeTafy Twv UES kal tou cuotrpatog So-
pudoplkng emkowvwviag (satellite communication payload system), petafy twv GES kat
TOU CUOTNUATOG S0pUPOPLKAG ETLKOWVWVLAG Kot N dtacuvdeon (ISL) petafd twv Sopudopwv.
'OAeg kavouv xprion padlolevewy, evw N ISL pmopel va XpnoLLOTIOLOEL KOlL OTITIKEG CUVEE-
OELG.

Onwg ta Guotkd KaAwdLa, to eVPog LWvNG PASLOGUXVOTHTWV Eival £VOC Ao TOUG IO on-
MOVTLKOUG KOl OTIAVIOUG TTOPOUC yLoL TNV Tapoxr MANPodopLwy mavw and ta Sopudopikd
Siktua. Ze avtiBeon pe ta kaAwdla, To Vpog Lwvng Sev UMOPEL VOl KOTAOKEVOOTEL PE TNV
POCBNKN TEPLOCOTEPWY KOAWSIWY, aAAG pmopel va potlpaotel kot va BeAtiotomnolnBeil n
XPron Tou povo.

O AaA\og ONUOVTLKOG TTOPOG £lval N LOXUG LETAB00ONG. ZUYKEKPLUEVQA, N LOXUG Teplopiletal
YLl TEPUATIKA TWV XPNOTWV ToU amattouv ¢popntotnta f ylo ekelva mou eykablotavtal o
OTIOLLOKPUCEVEG TIEPLOXEG Kall Bacilovtal TNV TapoXr EVEPYELOC QO UImaTapia KoL YLo oU-
otAuata enkowwviag oe Sopuddpoug mou Bacilovtal o pmotapia Kot NALaKr evépyeLa.
To €Upog Lwvng Kol n Loxug petadoong, pall pe TG ouvbnkeg Hetddoong Kot to mepLBAaiioy,
kaBopilouv tn xwpntkotTnTa (capacity) Twv S0pudopLKwV SIKTUWV.

H dopudopikn Siktuwon polpaletal TOAAEG BAOLKEG EVVOLEC LIE TN YEVIKI SIKTUWGN. 2 OpoUg
tomoAoyiag, pumopel va pubuiotel oe aotépa (star)  mAéypa (mesh). Ocov adopad tnv te-
xvoloyia petadoonc, pmopel va cuotaBel yia onpeio-npog-onpeio (point-to-point), onueio-
TpoG-onueia (point-to-multipoint) kat onueta-npog-onueia (multipoint-to-multipoint) cuv-
S€0eLc. 2e Opouc Slemadng, umopoupe eVkoAa va xaptoypadrncooupe to Sopudopikd Siktuo
o€ OpoUG YeVIKwY SIkTUwy, onwg Slemadr xpriotn tou Siktvou (User Network Interface -
UNI) ko Stemadn twv kopPwv tou Siktvou (Network Nodes Interface - NNI).

Otav dUo Siktua mpénel va cuvbeBolv petall toug, pia Stemadr diktvou-ce-6ikTuo sivat
arapaitntn, mou eival n Steradn evog kopPBou oe éva Siktuo pe éva kKouBo Siktuou oe éva
Ao Siktuo. Exouv mapopoleg Asttoupyieg, omwg ot NNI. Qg ek toutou, ot NNI purmopouv ermi-
ong va xpnotpomnotnBoulv yla va urtoSnAwoouv pia Stemadn diktiou-oe-Siktuo.

Ol uminpeoieg amoteAolv Ta BacIKA oToLXELA IOV TtapExovTal and ta Siktua. Ol epappoyEg
“ytiovtal” amno autd ta Bactkd otolxeia. Tuxva, ol OpoL UTINPECLEG Kol DOPUOYES XPNOLLO-
niolouvtat evaAlaktika otn BiBAloypadia. Mepikég popég elvat XproLpo va toug dlakpivou-
HE.

[182]



EMNEKTEINONTAZ TO AIKTYO - AIKTYA EYPEIAZ MEPIOXHZ

Ixnua 5.3.1.y. TnAemkowwviokog 5opudopog
(Mnyn: https://el.wikipedia.org/wiki/TnAemnikolvwviakog_60pu@opoc)

TnAemkowwviakog sopudopog

TnAemkowwviakog 50pudOpog oVOUATETAL O Un EMOVEPWHEVOG TEXVNTOS dopudOpOC
(unmanned artificial satellite), péow Tou omoiou mapéxovrat UTNPEGCIEG HEYAAWY amOoTA-
OEWV, OMWE TNAEOTITIKNG KAl PASLOPWVLKNG LETAS00NG, TNAEPWVIKWY ETILKOWVWVLWY KOl
OUVOECEWV NAEKTPOVIKWY UTIOAOYLOTWV.

OL 8opuddpol €xouv Tn Lovadikr) SuvatoTnTa vo MapeXouV KAAUYN HeYOAWY YEWYPAPLKWY
TLEPLOXWV KAL VA SLACUVSEOUV HaKPLVOUG Kol SUCTIPOGITOUG TNAETILKOWVWVLAKOUG KOUPBOUG Kl
yU auto ta dopudoplkd SIKTua amoTEAOUV ONLEPO OVATIOCTIOOTO TN A TWV TTEPLOCOTEPWVY
TNAETUKOWVWVLOKWY CUOTNUATWV.

‘Evag 60pud0opog AapBAavel oo UKPOKUUATWY oo évav emniyelo otabuo (uplink), katomy
EVIOYUEL KAl aVaETASISEL TO onjpa og évav otabuo ANPng otn M oe dtadopetikn cuxvotnta
(n katlovoa ocuvdeon). Evag Sopudopocg emikovwyviag TomobeTeital o€ yewoUyxpovn TpoxLd,
T(PAYLLO TTOU ONUOLVEL OTL TIBETAL O TPOXLA e TNV 1dLa TaxUTNTA e TV omola meploTpEdeTal
n n. O dopudopocg pével otnv idla B£on oxeTKA e TNV emidavela Tng Mg, £T0L woTe o otab-
HOG OVAUETAS00NG VO LN XAOEL TTOTE TNV emadn Ue Tov SEKTN.
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Satellite

Transmitting Receiving
Earth station Earth station

Ixnua 5.3.1.6. Aopudopikn {evén
(MnyR: http://www.eceway.com/2015/06/do-you-know-how-satellites-work.html#)

O emikowwvLakog Sopudopoc Aettoupyel amAd cav Kabp£PTNG OV EMAVEKTTEUTIEL TTPOC TN
YN T0 AQUBOVOLEVO ULKPOKU LOTIKO orjpa. KaBe yewotatikdg Sopudopog KahUTTel Evav opi-
Tovta 120 polpwv £TOL TIOU UE TPELG TETOLOUC SopudOpoug KAAUTTTETOL OAN N Y. ZUYKpivo-
vtag Ta Sopudoplkd CUCTAMATA e Ta AAND LETT TTAPATNPOULE Ta EENC:

OL 6opudopol KAAUTITOUV UE AVECH QAMAITHOELS EKTIOUMNG ONUATWY gupeiag {wvng
OUXVOTHTWV.

‘Exouv peyadAn kobuotépnon onpatog tng taéng twv 250 msec mou odeidetal otnv

UEYAAN amootaon. H kaBuotépnon auth eival evoxAnTtikr toco otnv thAspwvia 6co
KaL otnv petadoon Sedopévwv.

Aev mapéxetal kauloa aodpdlela otnv petadidopevn mAnpodopia kabBwg OAog o
KOOMOG unopet va AdBeL tnv mAnpodopia mou eknépmnet o Sopudopog. Autog elval Kot o
AGYOC TOU XpNnoLUoTIoloUVTaL EEELOIKEUEVA CUOTAATO KPUTITOYPAPNONG.

Aev mailel kavévo pOAO N LETAED TWV EMKOVWVOUVTWY OVTOTOKPLTWY amdotoon

To KOOTOG XproNg lval aveAPTNTO TN AMOOTACNC EMIKOWWVIAG.

OL gmukowwviakol dopudopol xpnoLuomolouvTal Kupiwg yla thAedwvia, thAedpaon
Kat petadoon Sedopévwy.
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Epwtnoclg - Aoknoeig KedpaAaiov

1.

N,

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

Motot elvat oL puBpol petadoong deSopévwy TwV ETIAEYOLEVWY TNAEPWVLKWY YPOLULWV

(PSTN);

To modem xpnoLUOTIOLELTAL LOVO O ETUAEYOUEVEG TNAEPWVIKES YPOAUUEC.

a. ZWoTo.

B. AaBoc.

To Aladiktuo eival to peyodutepo WAN tou koopou. Mepypate pe Suo Adyla to poro,

TIOU TILOTEVETE, OTL £natfav/mailouv ol eTUAEYOUEVEG KOl Ol ULOBWHUEVEG TNAEDWVIKEG

YPOUUEG OTNV avamTuén Tou auth.

OLypappég E1 givat ULOOWUEVEC YPOUUEG HE TaXUTNTA

, TTOU Xpnhotuomnolovuvtal atnv Evpwrn.

Moleg elval oL BACLKEG XPNOELG TWV HULOBWUEVWY YPAUHWY;

Moleg elvat oL LBLOTNTEC VO Siktuou ISDN;

Moot eivat ot TumoL mpocBaong oto diktuo ISDN;

H texvoloyia ISDN eival acUpdopn amnod tnv anoyn Tou KOoToug, OTaV amnalTeiTaL cuve-

XNG HeTapopd peydAou Oykou SeSoUEVWV.

a. ZWoTo.

B. AdbBocg.

T elval n texvoloyia DSL;

OL duadopeg mapaAlayeg xDSL umootnpilouv n

petadoon Sedopévwv.

Molo eival To KUPLO XapaKTnPLOTLKO TG TeExvoloyiag ADSL;

Mota n Stadpopd Twv texvoroylwv HDSL kot SDSL;

Mola €i6n ADSL modems umtapyouv;

T eival to DSLAM;

H Swadikaoia cuvdeong petafl tou modem/router kat tou port tou DSLAM ovoudle-

TaL .

Mepypate tig SV Baoikég katnyopieg ouvdeopoloyiag ADSL.

Ye éva 6ilktuo ADSL mou xpnotuormolel ypappn ocuvdeong ISDN, eival amapaitntn Kal n

XPNoN TNG CUOKEUNG TEPUATIOMOU SikTUoU (netMod).

a. ZWoTo.

B. AaBocg.

Yroloyiote mooa HABAt (mW) eivat ta 24dBm. Xpnoluomnotnaote ite tn oxéon elte T1g

ovtlotolyiec evog mivoka petatporng dBm <--> mW. Meplypadte tov tpomo mou

£PYOOTHKATE.

la TIG TTOPOKATW TIPOTACELG ONUELWOTE TOLEG ELVAL CWOTES KAl TToLeG AdBoc.

e Mua T peyaAltepn kata 3dB onuaivel 10 popég peyaAutepo péyebog.

® Iua otdbpng 0dBm onpaivel pndeviko (avUmapKTo) ornua.

e Eva onua A sivat -10 dBm. Eva orjua B sivat +10 dBm. Auto onuaivel 6tt to ofjpa B
elval ekatd dopég peyalltepo amd to A.

e Eva onua A sivatl 24 dBm. Eva ofua B eivat 21 dBm. Autd onuaivel 0tL To onua B
elval To poo tou A.

e Eva onpa A givat 0 dBm. Eva orjpa B eivat 6 dBm. Autd onpaivel 6tLto onpa B elval to
Sduthdoto tou A.

‘Eva onua woxvog 1 Bat (W) €xel 66puBo 1 wdiBat (mW). Molog eivat o Adyog orpatog

nipog B6puPo;
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21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TiLelval n mapadladpwvia;

Avadépete tpla 16N mapoapopdwoewv Mou UNopel va UTIOoTEL éva onua Tafldelovtag
O€ L0l ETIKOWVWVLOKNA YPOUUA KOL TIEPLYPAPTE ULa OO QUTEC.

TL elval o KpouoTikog B6pufog;

MNepypaPte éva madntiko omtikd Siktuo FTTH onpeiou mpoc onpeia. Mota sivol ta So-
LLLKQL OTOLXELO TTOU XPNOLUOTIOLEL;

MNwg propet yéoa amd YLa OmTIKN (Vo va TEEPACEL TAUTOXPOVA avVEPXOUEVN (upstream)
KoL katepxouevn (downstream) Siktuakn Kivnon;

TLtoyuTnTeG Yropel va untootnpiéel éva XG.PON/10 ue mabntiko diaxwplotr 1:32 otoug
TeALKOUC XPrOTEG; ATLOAOYHOTE TNV AMAVTNON 0ag.

MepypaPte SUO TEPUTTWOEL OTILC OTOLEC, Yyl TNV EMEKTOON €VOG SIKTUOU, KT~
¢delyoupe og Auon acuppatng Levénc.

Y& pa aclppath ZeVEn, 0 TIOUMOG EKTIEUMEL oo oTABuNg 20dBm, To KatwdAL gvat-
oOnoiag tou &€ktn elval -85dBm kall oL GUVOALKEG AMWAELEG KAAWSLWY, CUVSETAPWV Kal
Sladpoung tou onpatog -120dB. Noco mpénel va elval To KEPSOG TwV KepaLwy (GUVOAL-
Ka), woTte va £xoupe eplOwplo Asttoupyiog 20dB;

Yroloyiote tnv aktiva tng mpwtng {wvng Fresnel os pia {eV€n evog XIMOUETPOU, OTOUG
2,4 GHz og anootacn 30m armo to €va akpo. EmavaAaBete to yla to péoov tng eviénc.
T eivat ta Sopudopikd SikTua Kol ToLog 0 6TOX0G TOUG;

Molog 0 poAog twv Sopudopkwyv SIKTUWV;

Avtiotolyiote Tn owaotr) opoloyia:
1. Emtiyelog otaBuog xprotn. A. GES.
2. Emtiyelog otaBpog muAng. B. UES.

Motot glval ot U0 MO CnUAVTIKOL TOPOL yLa TNV Ttapox TANPodopLWY AVW oo T
Sdopudopika Siktua;

To eUpog Twvng kaL n woxVg petadoong, Hall HeE TIC ouvbnKeg petadoong Kol To
nieptBailov, kabopilouv Tn Twv 60pudopLkwV SIKTVWV.

Moteg eivat ol Stadopec Twv So0pudoPLKWY CUCTNUATWY UE Ta AN CUCTHOTA;

Apaotnplotnteg (AiBovoa Sidaokaliog i Epyaotrplo)

1.

MpoomaBnote va oxeSldoete tn cuvdeopoloyia otklakoU Siktuou ADSL o ypoapun PSTN
Kol Katomw o€ ypapun ISDN, pe meplocotepeg and pia npileg tnAedpwvou kal Siktuou,
xpnotpomnowwvtag splitter kat filters omou xpeldlovrad.
Avalntrote Kol cuykevipwote puAAadia xapaktnplotikwy (datasheets), oe nAektpovikn
pHopdn, yla Ta mapakatw £(6n e€omAlopo0.
e AcUpuarto Znueio NpoéoPaong (Access Point - AP) yla e€wteptko xwpo pe duvatotnta
vedUpwoaong (point to point bridge 1 WDS PTP) kat Asettoupyia otoug 5GHz
o KateuBuvtikég kepaieg TUmou mAéyparog, (grid) yla toug 5GHz, pe amolapn/képdog
KaAUtepo amo 18dBi
e Juvbetnpeg (connectors) tumou N
® Opoatoviko KoAwSLo SLapETpou TouAdyLotov 10mm XoUNAWY MWAELWY
Evtoniote oto xdptn duo onueila ou améxouv Alyotepo amod 5 XIAMOpETpa LETALY TOUC
KOL EKTLULATE OTL £XOUV OTTTIKN €madr]. Xpnoluomnotnote xapteg Google, GoogleEarth 1
omoladnmnote GAAn xaptoypadikn ebapuoyr YVwPIlETE Kal GNUEWWOTE TNV akpLBr B€on
Kol armdotacH Toug.
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2Tn CUVEXELQ, XpnoLpomolwvtag eva AP, Suo cuvbetrpeg N, 6m KaAwdLo Kal pa kepaioa
yla KaBe pia amno tig Suo tonobecoieg, kavte tov mpoUnoAoyloud tng evéng.

EriokedpBeite tn oeAiba “Radio Mobile” http://www.cplus.org/rmw/rmonline.html, 6n-
Uloupynote évav Swpedv Aoyaplacuo Kal e€olkelwOeite e T Xprion tou site. EvaAla-
KTIKA eriokedBeite tn oeAiba http://www.qgsl.net/n9zia/ kat avalntiote otnv evotnta
Interactive Wireless/RF Design Utilities epyaleia yio Wireless Network Link Analysis,
Line of Sight Path Analysis 1} Fresnel Zone Calculator.

Elodyete ta otoleia tng (eVENG 0OC KOL CUYKPIVETE TA ATIOTEAECHOTA LE TOV SLKO 0OC
T(POUTIOAOYLOUO. AV XPELOOTELTE OTOLECONTIOTE UETATPOMEG HeyeBwY avalnTAoTe Kot
XPNOLUOTIOINOTE Toug KataAAnAoug mivakeg ) online calculators oto Aladiktuo. zulntn-
OTE YLa TOUG TPOTIOUG TIOU EPYAOTHKATE KAL TOL OTOTEAECUATA OO,

3. EAate oe emadn pe TOTIKO N KOVTIVO CUAAOYO pOSLOEPOCITEXVWY KAl ouINTNOTE N
{nNTtRoTE va oag KAvouv Lo mapouciaon yla tn Stadoon twv padlokupatwy. Evoexoué-
VWG Unopelte va to evtdéete ota mAaioLa KATTOLoU GAAOU GXOALKOU TIPOYPAUMUATOGC H LG
EKTIOULSEUTIKNG eTtiokePNG.

4. Emyeipnon mou Bploketal otnv ABriva BéAel va ouvbeBel Pe TO UMOKATACTNUA TNG
otn Osooalovikn pe taxutnta 2 Mbps. Mpoonadnote va kataAnéete otn BEAtiotn Abon
Slaouvdeong, AapBavovtag unmoyn To TNAETUKOWWVIOKO KOOTOG TTOU TALTELTOL KAl TLG
TEXVLKEG ATALTHOELG.
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Kedalaro 60
ENINEAO EOAPMOIHZ

Elcaywyn

To Eninedo Edappoyn (Application Layer) eival to mo navw emninedo Twv TE00APWY EMUTE-
Swv tou povtélou TCP/IP kal Bpiloketal mavw amo To eninedo Metadopdg (Transport Layer).
To eninedo edapuoyng opilet ta TCP/IP mpwtokoAAa ebappOYHC KAL TO TTWE TO TTPOYPA AT
TOU XPNOTN EMKOWVWVOUV UE TG UTINPECIEC TOU emutéSou petadopdg yla Vo XpnoLUOmoLoUV
10 Siktuo. To eninedo edappoyng meplapBavel OAa ta MPWTOKOAAA UPNAGTEPOU EMLTTE-
Sou, 6nwcg to DNS (Domain Naming System), HTTP (Hypertext Transfer Protocol), Telnet,
SSH, FTP (MpwtokoAAo Metadopag Apxeiwv), TFTP (ATTAG pwTOKoAAO peTadopds apxeiwy),
SNMP (AmA6 NpwtokoAAo Alaxeiplong Atktuou), SMTP (AmAd NpwtokoAAo Metadopdg Ta-
xubpopeiou), DHCP (Dynamic Host Configuration Protocol), RDP (Remote Desktop Protocol)
K.ATL. 2T ouvéxela Bo yWwplooUu e HEPLKEC o TIG UTINPEDieg Tou Aladiktuou mou Bacilovrat
oTa APATIAVW TIPWTOKOAAQ.

AwSaktikoi Ztoxot
Me tnv oAokAnpwaon Tou 6ou Kedpalaiou oL padntég Ba npénel va eival os B€on va:

e meplypddouv 1o povtédo Meldtn - E€umnpetnth (Client -Server) Asttoupylog Twv
Baolkwv untnpeotwy tou enunedou ebapuoyng, omwe WEB, EMAIL, FTP, TELNET

® 1eplypdcdouv ToV TPOMO AELTOUPYLOC KAl Vo KAVOUV XPHon TwV BACIKWY UTINPECLWV
Ko epappoywv AladLktuou

A aktTikéG Evotnteg

6.1 Z0otnua Ovopatoloyiog DNS.
6.2 Yninpeoieg Atadiktou.

6.1 ZUotnua OvopatoAoyiog DNS

Onwg €xetL Nén avadepbei, kaBe umoloylotrg (host) mou cuppetéxel oe éva Siktuo texvo-
Aoyiag TCP/IP amoktd pia kot povadikn dtevBuvon IP (m.y. 128.174.5.50). Ot SteuBuvoelg
IP mtpooblopilouv Slemadég umohoylotwv N Spopoloyntwy Kot kaBe StevBuvon IP TepLeéxel
TAnpodopia mou xpnoonoleital yia tn SpopoAoynon tTwv makétwv IP. Emeldn dpwg oL xpn-
oteq Bplokouv apketd dUokolo va Bupouvtal SleuBUVOoELS AUTHG TNG LOPDNG, XPNOLUOTIOL-
oUV CUUBOAKA OVOLOTO, LE TO OTtolo avadEPoVTal 0TI CUCKEUEC Kal ota Siktua.

Mo mapadeypa, o €va TCP/IP Siktuo amoteAoUEVO aTto TECOEPLE UTIOAOYLOTEG, N AVTLOTOL-
xta IP 8teuBUvoewv kot cUpPBOALKWY ovopdTwy Ba propouoe va elval n e€ng:

IP 8i.evBuvon ‘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 E Lo OTIO TIC CUCKEUEC QUTEG, £lval amapaitnTo va yvw-
piloupe TNV IP S1ebBuvon tng. Avti Aowndv va mpémnel va Bupopaote TG SleuBUVOoELS QUTEG,
elvat obvnBeg va xpnotpomoloUpe Ta CUUPBOALKA Toug ovopata. Onwg eival AoyLko, autn n
nipoogyylon (SteuBuvoeig-ovopata) Soulelel KAAG o HIKPA SIKTUA LE TIEPLOPLOEVO OPLOUO
OUOKELWV.

'Otav Opwc £xou e ouvalhayEég pe to Aladiktuo (Internet), eivat mpodavég otL eival SUokoAo
VO UIOPOULE va armtopvnpoveloou e SleuBuvaelg IP (€tol wote va E€poupie T.x T SlevBuv-
on ™G KeviplkoL e€umnpetnth (server) tou MNavenotnuiov Natpwy). M’ auto to Adyo €xeL
avarntuxBei éva cuoTnUa ovopaTodoaiag TwV UTIOAOYLOTWY TOU ALaSIKTUOU Kal [Lo UTtnpEaia
KataAoyou yla avalitnon Twv ovopdtwy. H untnpeoia auth ovopdletat DNS (Domain Name
Service — Yninpeoia Ovopaciag Meploxwv).

To cvotnua Ovopaoiag meploxwv (DNS) sivat pio katavepnpévn Baon dedopévwy oto Atadi-
KTUO TTIOU EMLTPEMEL TN HeTAdPACH AVAECO OE ovopaTa Kot SteuBuvoelg IP. Oa propovoape
va. ToU e OTL To DNS givat 0 «tnAedwvikdg kataAloyog Tou Atadiktuou». Eival o pnxaviopog
Tou Aladiktiou yia thv avodopd HECW OVOUATWY O€ O,TL TOPOUC XPNOLUOTOLOUE OE aUTO
KOLL TTOU OG ETTLTPETIEL TN UeTAPPaon ovopdtwy o SteuBuvaelg IP kol to avtiotpodo.

Mpokeltal yla pia katavepnuévn Baon dedopévwy mou edpapuoletal o€ pia Lepapyia TToAAWY
g€umnpetntwy ovopdatwv (DNS servers).

MNephappavet:

® TO XWPO OVOUATWY

® TOUG e€UMNPETNTEG PECW TWV OMOLWV yivetal SLaBECLUOC O XWPOEG OVOUATWY

® TOUC QVOAUTEC (resolvers) Tou epwToUV TOUG EEUTINPETNTES TTEPL TOU XWPOU OVOUATWY
Ta dedopéva tng Baong DNS Statnpolvtal ToTikd, aAAd eival StaB£oiua mayKoouLa.
Aev UTIAPXEL UTIOAOYLOTNG UEe OAN Tt Baon DNS.

To npwtokoAAo DNS cival emunédouv edpappoyng (Application Layer) mou enutpenel o umo-
Aoyiotég (hosts), Spopodoynteg (routers) kat e€umnpetntég DNS (Name Servers) va emikol-
vwvoUV yla va avaAuoouv (resolve) ovoporta (petadpdacouv ovopota os StevBuvon IP). Ei-
val Baotki Aettoupyia Tou KoppoU tou Atadiktiou, omou ot avalntioelg DNS yivovtal ano
OTOLOSATIOTE UNXAVNHO KoL OTIOLOSATIOTE UTINPEoia. Ta amoTeEAECATA ATIO HAKPLVOUC €U-
TINPETNTEC OVOUATWY amoBOnKeUoOVTAL TPOOWPLVA O TOTIKI VAN WOTE va BeAtiwBel n emi-
boon.

6.1.1 Xwpog ovopdtwv tou DNS

To Atabiktuo gival xwpLopévo vonta og ekaTovtadeg SladopeTikeg teploxeg (domains) udn-
AoV emuméSou Tou avaAlovTal 0 UTIOTEPLOXEC (subdomains), K.0.K., e TTOAAOUG UTtOAOYL-
ot€q (hosts) n kaBepia.

OL meploxEC pmopel va mapaotabouv pe éva SEVTpo. Ta OVOUATO TWV TEPLOXWVY aTapTi{ouv
pLo Lepapxia KATA TPOTIO TIOU TOL OVOUATA VA €(val LOVOSIKA KoL VO OOV LOVEUOVTAL EU-
KoAa. EvaG opyaviopog ival approdlog yla LEPOG TOU XWPOU OVOUATWY KoL UMOPEL val Ttpo-
0B£oel eMuTA€oV eninmeda otV LEpapyia.

lepapxio tou DNS. KaBe koppog oto 6£vdpo DNS avarmaplotd eva dvopo DNS (DNS name).
KaBe kAadi katw amo éva KOUPo sival pia rieptoxr DNS (DNS domain). H meploxr) DNS pmopet
va TiepLéxet hosts 1 aAeg meploxeg (subdomains).
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MNapadetypa meploxwv DNS:.
- (pita)

ntua.gr

tc.ntua.gr ece.ntua.gr

cn.ece.ntua.gr

H kopudn tou d€vdpou eival n pila (root) kot cupBoAiletal pe pio tedeio «.». H IANA (Internet
Assigned Numbers Authority) eivat n emtionun apyn mou dlaxelpiletal tn pila tou DNS.

Katw amd tnv Kopudr UTAPXOUV OL TEPLOXEG aVWTATOU erunédou (top level domains
TiepLoXEC 1ou emunédou f Baolkég meploxEg). Apxika (1988) unpxav:

edu, gov, com, org, mil, net, int, arpa

2U0TnUa ovoudaTwy mmeploxwyv - DNS

| | | = ol ol
(o] (cov) (o] (oov) (O] (o) (o]

Baoikég e ploy g ythpov ovopdrav DNS

BEifikoi opyoviopol Aiabicrion
Eranpiig
edu Exnonbevnkd ibpopara

KufepvnTiol opyaviopiof

.mil: ZrpamiwTikol opyoviopol

.net: Kévrpa Bioiknong Sikroou

org: O,mbimore bev popel va kararayel e Kamolx awd Tig TpoyoUpe-
VES KaTTYOpiES

GENT TR N A A S |
E..

Ewova 6.1.1.a: Meploxeg 1°° emunmedou xwpou ovoudtwy DNS
(Mnyn: ApBavitng, K., KoAuBdcg, I'., & Outotog, 5. (2001). Texyvoloyia Alktowv Emikotvwviwy)
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ApyoTepQ, TPOOTEDBNKAV TIEPLOXEG YLO KABE Xwpa (OVOUa TTEPLOXNG LE 2 YPAUMOTA), OTIWG:
gr, nl, uk, us, jp, it, fr k.a.

3TN CUVEXELA EYKPIONKaV apPKETEG VEEG TtePLOXEG (TL.X. biz, info, post, tel k.d.). H Staxeipion
TOUG (EKTOC TwV .int KoL .arpa) £xeL ekxwpnBei armd tnv IANA og dAAoug umelBUvVOUC opyavL-
opouc.

Katw amo kabe meploxn 1% emunédou, umdpxel SUtepo eninedo mepLOXWV, TOU TPOCSLoPIleL
ouvnBw¢ tov opyaviopd ) TNV stalpeiot otnv omoia avikel to Siktuo. OL TIEPLOXEC QUTEC
(domains) ovopdovrat meploxég 2°° emunédou kot kABe pia sivat povadikn. H Slaxsipion tou
XWPOU OVOLATWY KATW OO TLG TIEPLOXES OVWTATOU ETILTESOU €XEL eKXwPNBel og opyaviopolg,
TIOU UMOPOUV VO EKXWPNOOUV TIEpALTEPW TN Slaxeiplon umoneploxwv toug (subdomains).
Ka&Be véo subdomain avtiotolyei os meploxf ovopdtwy 3° erunédou.

PiCa

net. gr.

rootforge.com.

ntua.gr.

ftp. rootforge.com.

mail.rootforge.com.

nske.rootforge.com.

ece.ntua.gr.

ftp. nske.rootforge.com.

wn.nske.rootforge.com. yl.ntua.gr.

tec.ntua.gr.

Ixnua 6.1.1.B: lepapytkr opydvwaon Xwpou ovopdtwv DNS
(Mpooapuoyn and nnyn: http://computergiaolous.blogspot.qr/2012/12/dns-domain-name-system.html)

MNapadswypa: To 6vopa ektor.tc.ntua.gr, mpoodlopilel Tov NAeKTPOVIKO UTtoAoyLoTr (host)
UE TO CUUPBOALKO Ovopa «ektor», mou Bploketal otnv umomneploxn (subdomain) «tc» (3%
erunedou) mou SNAWVEL TA LNXOVALATO TOU EPYAOTNPIOU TNAETILKOWWVLWY, N oTtoia avr)-
KeL otn meployn (domain) «ntua» (2°° emunédou) tou EBvikol MetooBlou MoAuteyxveiou
KaL n omoia €xet kataxwpnOel otn Baotkn meploxn «.gr» (1° emutédou) mou adopd tnv
EANGGQ.

6.1.2 Opydavwon DNS

To DNS eival opyavwpéVo WG Hia KaTavenUevn Baon Se0oUEVWY TTOU XPNOLLOTIOLEL TO o-
VTéNo meAatn — e€umnpetnth. Ma va Asettoupyrnoetl To DNS xpnolpomnolel Toug KOUBouUg NG

[192]



EMINEAO EOAPMOTHZ

Baong autng mou eival ol eunnpetntég ovopdtwy (Name Servers), oL omolol Bpiokovtat
oe Sladopetika onpela Tou Aladiktiou, ouvepydlovtal PETALU Toug Kol pag mAnpodopolv
OXETIKA L€ TO TOLO VoA avTloTtolel o mota IP SlevBuvaon kot avtiotpoda.

lepapyio Twv EUNMNPETNTWV OVOUATWV

H tepapyla Tou XWPOU OVOUATWY AVTATIOKPLVETAL OE [ia avTioTol N Lepapxia eEunnpeTnTwWyY
OVOLLATWV.

=
R“t%
c.m NS .us NS o ne1 NS
bing.cem NS  geegle.cem NS mnzﬂla.lrg NS lmux.org NS

Ixnua 6.1.2.a: lepapyia twv efunnpetntwy ovopdtwy (Name Servers)
(NMnyn: https://www.ssucet.org/~jhudson/14/etec3201/07-dns/)

KaBe e€unnpetntrg elvatl umteBUVOG yLA VO CUTTOYEG T O TOU XWPOU ovopatwyv DNS rtou
amnokaAsital {wvn (zone). O eEUTINPETNTIG OVOUATWY OMAVTA O EPWTNOELC (queries) yLo Toug
urtoloylotég (hosts) tng {wvng tou. KaBe {wvn sival epdwAeupévn o Eva KOPBo tou S€v-
Spou. O {wveg bev eival teploxég (domains). H {wvn sival TUApA Tou Xwpou ovopdtwy DNS
Tlov v yével amoBnkeletal o€ éva apyelo. O eEUNMNPETNTAG OVOUATWY UTTOPEL va XwpLoeL pé-
POC TNG {WVNG TOU KaL va TO EKXWPHOEL € AAAOUG eEUTNPETNTEG.
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] lEpapPXIKA OPYAVWHEVO OUOTH A

EENOPAHALTETNL N ETTEKTHOLMOTNTX TOU, ®KPpoL deV
BXTeL KATTOLOV TTEPLOPLOMO O0TO B&BOC TN LEpapXiog.

Lawr) Sou emibon

To DNS obotnua Aettoupyel pe v popdr pwhiaopé vwv Juvwv. KaBe efunnpetntrig ovopatog
efunnpetel ouykekpLpévn neploxn (Tvn) koL emikowvwvel pe auto (i Mou avijkouv otic JWVEC aéowE
vinAdtepou kKaL XapnAotepou erunedou.

Ixnua 6.1.2.8: Opydvwon Siktuou o LWVEG
(Mnyn: ApBavitng, K., KoAuBadg, I., & Outatog, 2. (2001). Texyvodoyia AkTUWV EmKOVwVILWY)

Kavévag e€umtnpetntric DNS dev £xel OAeC TG avTloTtolyieg ovopdtwy o SteuBuvoelg IP. Ta va
BpeOel pio ouykekplpévn avtlotoiylon mBavov vo PEMEL Vol Yivouv EpwTHOELS 0 TTIOANOUC
e€umnpetntég DNS.

Ma k&Be wvn TMPEMEL va UTAPXEL £vag KUPLOG EUTINPETNTAG Kal £vog aplOuog and deute-
pelovteg e€untnpetntég. O KUplog e€umnpetnTng (primary server) dwatnpet éva apyeio {wvng
LE TNV pWTOTUTN TAnpodopia yia tn Lwvn. O Seutepelwy e€unnpetnTnC (secondary server)
Slatnpel avtiypada twv dedopévwy o anobnkelovtal oTov KUPLo eEUTNPETNTH.

H Baon pmopel va evnpuepwBei Suvapka pe mpoodnkn, dtaypadr, tpomomnoinon omnotacdn-
note mAnpodopiag. Otav npootiBetal évag host og pa {wvn, o SLAXELPLOTAC MTPOCSBETEL TNV
rmAnpodopia yla tov host (8tebBuvon IP kat Gvopa) os éva apxeio tou KUpLOU gEuTtnPETNTH.

Y60V KAOE 0pyaVIOUOC, €TOLPELN, TTAVETILOTHLO, TTAPOXOC EXEL EvaV TOTUKO €UTNPETNTA
OVOUATWY, TIOU £lval yvwoTtog Kal we o emtheypévog (default) e€unnpetntrc. Otav yivel pa
€PWTNON, QUTH AMOCTEAAETAL OTOV TOTILKO €EUTNPETNTH, TTOU AElTOUPYEl WG EVOLAPETOC KalL
nipowBel TNV epwtnon, edv amalteitat. Av o TOMIKOG EEUTNPETNTAC OVOUATWY &gV £XEL KOTA-
AnéetL oto mou Ba Bpel T SieBuUvVON TIOU AVTLOTOLKEL 0TO GVOUO KATIOLOU UTIOAOYLOTH, pWTA
Toug efunnpetnTteg AAwV {wvwy, dTdvovtag LEXPL TOUG EEUTINPETNTEG PIlaC, oV XPELAOTEL

MpwtokoAAo DNS. To mpwtokoAAo DNS eival tou tUmou meAdtn — €UMNPETNT KAl avi-
KeL oto eninedo edpappoync tou povtédou TCP/IP. O meldtng DNS ovopdletal avalutig
(resolver). To mpwtdkoAAo DNS unootnpilel Tn petatpornr) ovoudtwy os SleuBuvoelg (ava-
Auon, resolution), kaBw¢ kaL tnv evnuépwon Twv SeSoUEVWY PETALD TWV EEUTTNPETNTWY OVO-
HATWV.

[194]



EMINEAO EOAPMOTHZ

AvalAuon ovopdtwv (name resolution) eival n dtadikacio pe tnv omoio avaAuTéG Kot
€EUTINPETNTEC OVOATWY cuvepyalovTal WoTe va Bpouv dedopéva eVIOg TOU XWPOoU OVOo-
MATWV.

Mo tnv aveupeon dedouévwy, o EUMNPETNTAC OVOUATWY XPeLdleTal HOVo To Ovopa Kal Th
StevBuvon IP twv efumnpetnTtwy ovopdtwy kopudng (pifag). O e€umnpetntég KOpudNE YVw-
PLZoUV OAEC TIG TEPLOXEG AVWTATOU EMUTESOU KAl UIopoUuV va urtodeifouv Toug EUTNPETNTEC
L€ TOUG OTolou¢ pmopel va yivel emaodn).

6.2 Yninpeoisg Aladiktuov

'OAeg oL uminpeoieg oto Aladiktuo, Omwe Kal TOAAEC edapOYEC AoyLoULIKOU, otnpilovtal oto
povtého Meldtn — E§unnpetnth. ZUUPWVA PE AUTO TO HOVTEAD 0 EEUTINPETNTAC OPYAVWVEL,
Sloxelpiletal to apyeio dedopévwy, SEXETAL EPWTNLOTA KAL QTTAVTA OTO TPOypappa MeAdTng.
AT TNV GAAN TTAEUPA TO TPOYpOppa MeAATnG BETel epwTrpaTa oTov EEUTnpeTnTH Kal pmopet
VO AIOKWHELKOTIOLEL TLG amavTAoELg Tou EEumnpetnty).

To povtélo auto ulormoleital pe dUo aveédptnTa KOUUATLO AOYLOMLKOU:

e To npoypoappa tou E§unnpetntA (Server) mou eykabiotatal os évav (| mepLocoTEPOUC)
uTtoAoyLoTNH
e To mpoypappa tou NeAdtn (Client) mou eykabiotatat og TOANOUG UTIOAOYLOTEG

O Server Stayxelpiletal ta dedopéva, AapBavel epwtioetg and toug Clients kal amavta ota
gpwtnuatd toug. O Client kavel epwtrnoelc otov Server Kot pdavilel TIC ATAVTAOELC TWV
EPWTNUATWV.

To yovTtéAo NeAarn —
ECutrnpetnT

Efvmmnpomnmig
M hdrng
=
|
Egappoy MNeddin Egappoyi
Efurmpeinti

Enimedo Meragopdg Emimebo Meragopds

Emimedo adikriou Emimebo Madwriow

Siaaivdeon Liaaivbeon
Lixr0ouw Saxrion

e
| — AIAAIKTYO S——

(INTERNET) -

IxNua 6.2.a:. To povtéAo Meldtn-E€uninpetnt cUupwva e to poviého TCP/IP
(Mnyn: http://images.slideplayer.gr/7/1959162/slides/slide_34.jpg)
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E§unnpetnuig
(Server)

Nehédene 1 f
(Client)

Apyeia HTML
Kot apyeic
VoapLKWY

IxAua 6.2.B: To povtého MNehatn-EEumnpetntr otnv untnpeocia WWW (Maykdoutou lotou)
(Mnyn:http://ebooks.edu.gr/modules/ebook/show.php/DSB101/535/3534,14522/extras/presentations,

Kefl 4 client server_model/swf/engage_content/imagel.jpg )

6.2.1 Yrinpeoia nAektpovikoU taxudpopeiov E-mail (POP3 - IMAP/SMTP)

To nAektpovikd toxudpopeio sival éva cuoTnUA Yo TN UETAS00N UNVUUATWY HETAEY UTO-
Aoylotwv. Ta pnvUpaTa UIopouV va TtepLExouv mAnpodopieg oe Stadopeg pLopdég. Mia nhe-
KTPOVLKN ETILOTOAN €XEL TN SuvaTotnta va MEPLAAUPBAVEL, EKTOG OO KELLEVO, ELKOVEG, NXOUG,
KWVOUUEVEC £LKOVEC, video, pla epappoyr, LECO OTO UAVUUA 1) WG EMOUVATTOUEVO OPXELQL.
O xpnotng e-mail, uropel var oTéAvel unvipata o’ aAoug xprioteg e-mail péow umohoyloty,
aveta, ypnyopa kot ¢Onva. Napéxel emiong €vav AmOTEAECUOTIKO UNXAVIOUO YLOL TN UETAS0-
on tn¢ mAnpodopiag o €vav f moAAoUg avBpwrmoug (mailing lists) tautoxpova. Napouota
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 Ovopa A kamolo Peudwvupo
TOU XPAOTN, «yyyyy» €lval To 6voua tng meploxns (domain name) kdmolag etatpeiog mou
TIOPEXEL TIG UTINPECLEG TOU NAEKTPOVIKOU TAXUSPOUELOU KAl PIMOPEL vaL gival eVOG 1 TTOAAWY
ETUMES WV YWPLOUEVA UE TeEAElEC Kal «zzz» Omou avadEpetal oto €ido¢ G eTatpeiag mou
ektelel xpén tayubpopeiou (m.x .org, .com, .edu Kk.A1.) ] Tn xwpa npoélevong (r.x .gr, .de,
.au KAL), Aivovtal mapadsiypata SieuBivoswv nAektpovikol tayudpopeiou: kostas@
hotmail.com, g.papadopoulos@sch.gr, info@teiath.edu.gr.

210 AladikTUO TO TIEPLOCOTEPA CUOTAUOTA NAEKTPOVIKOU TaxuSpopEeiou XpnoLUOmoLoUV To
povtélo mehdatn-eEuninpetntn (client-server).

e MeAdtng (client):
o ZeKkwaeL tnv enadn pe tov e€umnpetntr (Stakoploth) (« LIAGEL TTPWTOGY).
0 ZnTa e€uUTNPETNON Qo TOV EEUTNPETNTH.
O 210 nAeKtpovikd taxudpopeio o mehdtng (client) elval To mpdypappa mou
Xpnotpomnolei o xprotng. To mpoypaupa autd eivat ueUBUVO yLa TNV avayvwaon
Kal dnuLoupyla Tou nAektpovikoU pnvoparog (r.x. Outlook, Windows Live mail,
Mozilla Thunderbird k.d.).
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e Efunnpetntig (server):

o Mapéxel otov nehdtn tnv e€untnpétnon mou {tnoe. 1o NAEKTPOVIKO TaXuSpouEio 0
€€UTNPETNTNG OTEAVEL TO NAEKTPOVLKO LAVULAL.
o Kpatd otnv nAektpovikn Bupida (mailbox) Ta pnvopata mou mpoKeLtal va oTaAolv
OTO XPNOTN. € pia AAAN oupd TA PNVULATO TIOU TIPOKELTAL VO OTAAOUV oo Tov
xenotn.
MAgovektrpata:

e Eival oAU ypriyopo.

e O xpnotnc dev xpetaletal va mapakolouBei tn petoadopd Tou pUNVUUATOC LECW TOU
tayubpopeiov, OMwe pe TNV amootoAn fax.

e Eival o olkovopLkod armod to cuppatiko taxudpoueio.

e Mropel va pocSloploTel LeyAAog aplOUOC TAUTOXPOVWY ATTOSEKTWV.

Melovektipata:
® Agv UTIAPXEL ATOAUTHN €yyUNON OTLTO UNVULO £PTOCE OTOV IPOOPLOUO TOU.

Yriapyel S1eBvég mpotumo mou Kabopilel tn popdr Twv UNVUHdTwy nAeKTpovikoU taxudpo-
pelou pe popdn Kelévou. Eva TETOL0 MAVUMA aTtoTeEAELTAL aro:

e tnv Emkedalida (header), mou eival éva clUvolo ypappwv Omou kABe ypopun
amoteAeital amo pia AéEn-kAeldi, avw kot Katw TeAeia, Kevo, Kal pia Tiun. MNa mapddety-
po Vol 0pXLKO UEPOC EVOG UNVUUOTOG NAEKTPOVIKOU Taxudpopeiou eivat:

From: nick@aueb.gr
To: john@cs.co.uk
Reply-To: nick@aueb.gr
Subject: Hello

® TO CWHA ToU pnvOpatog rou mepléxel ASCII keipevo. AkoAouBel To apxLkd LEPOG Kall
StoxwplleTal amo auTOo HE LA KEVI YPOLUN.

SMTP, POP3 kat IMAP sival ipwtokoAAa TCP/IP mtou xpnotpomoloUvtal yLo tThv mopadoon Kot
napalofn tng aAAnloypadiag. Av mpokettal va SnuloupynBel évag SLoKOULOTNG NAEKTPOVL-
KoU tayudpopeiou (Mail Server), o SLAXELPLOTAC TIPETEL VAL YVWPILTEL yLaL TL XpNOLLoTIoLETaL
1o KaBéva. Kabe mpwtokoAo gival amAwg €va CUYKEKPLUEVO GUVOAO KAVOVWYV ETILKOLVWVIAG
HETAEY TWV UTTOAOYLOTWV.

SMTP. SMTP onuaivel MpwtokoAAo LeTadopag AmAWY KNVUaTtwv. To SMTP xpnotuomnoleitat
OTaV £va NAEKTPOVIKO pAvupa apadidetal and évav meAdtn nAektpovikou taxudpopeiou,
onw¢ to Outlook, og éva Slakoptotr) NAeKTpovikoU TaxuUSpopEiou f Otav éva NAEKTPOVIKO
punvupo mapéxetat amod éva e-mail server o éva dAAo. To SMTP xpnotpomolei tn TCP BUpa 25
f TN BUpa 465 yla kpuntoypadnuévn enkowwvia (SSL) i tn 587 (TLS).

POP3. POP3 onuaivel mpwtokoAlo Taxudpouikol ypadeiou. To POP3 enutpénel o éva e-mail
client va «kateBaoew» éva NAEKTPOVIKO pAvupa omo évav eéumnpetnth (Stakoplotr) nAe-
KtpovikoU taxudpopeiou oto otabuod spyaciog tou. To mpwtokoAlo POP3 eival amAd Ko
Sev mpoodEpel MOAEG Suvatotnteg ektog amo tn Andn. O oxedlaopuog tou UToBETEL OTL
0 TeAdtng nAekTpovikoU taxudpopeiou kateBalel OAa ta StabBéoiua unvopato NAEKTPOVL-
KoU taxudpopeiou amod to Stakoulotr, ta Staypddel and To SLOKOULOTH KoL 0T CUVEXELD
OTTOCUVOEETAL, EVW UTIAPXEL Kal N Suvatdtnta Slatrpnong avtlypddou Twv UNvVUUETwy 6To
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SloKopLoT Héow pUBULONG TOU TIPOYPAMMATOG-TIEAATNG. To POP3 KavOVLKA XPNOLUOTIOLEL TN
TCP BUpa 110 rj Tn BUpa 995 yLa kpuTttoypadnUEVN emikowwvia (SSL).

IMAP. IMAP onuaivel TpwtokoAlo pocoBaong Unvupdtwy Atadiktuou. To mpwtokoAAo IMAP
€XEL TTOAANG TTAPOHOLA XOPAKTNPLOTIKA pe To POP3. Eival Kol auTo €va TIPWTOKOANO ToU €vag
TeAATNG NAEKTPOVLKOU TaXUSPOUEIOU UTTOPEL VO XPNOLUOTIOLOEL Yla Vo KateBAaoel aAAnAo-
ypadia and éva Slakoplotr) NAeKTpovikou Taxudpopeiou. Qotoco, To IMAP nepthapPavel
TIOAAEG TieploooTepeg duvatotnteg and to POP3. To mpwtdkoAho IMAP £xeL oxeblaotel yla
VoL ETITPETIEL OTOUC XPNOTEC va Slatnpouv ta emails toug oto Stakopoth. To IMAP armattel
TIEPLOOOTEPO XWPO OTO SloKo oToVv Kevtpkd umoloylotr (Mail server) kot TeplocOTEPOUG
niopoug CPU amd to POP3, kaBwg OAa ta unvupata nAektpovikol Taxudpopeiou anobnkev-
ovtal oto Stakoploth. To IMAP cuvrBw¢ xpnotuorotei tn TCP BUpa 143 f tn BUpa 993 yua
Kpurttoypadnuévn emkowwvia (SSL).

Napadelypoa

Ag untoBeogoupe OTL Xpnotomnoleite Eva Stakoutotr email (Mail server) yia va oteiete
€va pnvupa otn dteBuvon john@microsoft.com.

lpadete to pAvUpa oto Tpoypappa Meldtng (m.x. Outlook) kot kdvete kAlk oto
Koupri «AlmtootoAn». To Outlook mapadidel to pvupa oto Mail server xpnolomoLwvTag
To MPWTOKoAAo SMTP. O Mail server mapadideL To UAVULA O0TO SLAKOULOTH NAEKTPOVLKOU
tayudpopeiou Tng Microsoft (m.x. mail.microsoft.com) xpnoiponotwvtag maAL to SMTP.

O MapOAAMTING TOU MNVUUOTOG HE TO OWKO TOou mpoypappo Mehdatn (m.x. Mozilla
Thunderbird) kateBalel To pvupa ano to dtakoptotr) mail.microsoft.com oto ¢dopntd
UTTOAOYLOTH TOU XPNOLUOTOLWVTAG TO MPWwTOokoAAo POP3 (rj IMAP).

‘Evag SlapopeTikog TUTOG nAektpovikoU taxudpopeiov eival to Web mail mou ypnotuo-
TOLEL TO TPWTOKOAAO HTTP yia va oAokAnpwBel n emikowwvia kot Sapaletol
péoa amo pUAAOUETPNTEG (Browsers). Omwg ¢paivetal kal amd To OVOUA ToU, AuTo To &~
60¢ nAektpovikoL Taxudpopeiou eival pia umnpeoia tou Maykoopou lotol (World Wide
Web).

Mo va UmopETeL EVag XpPrnotng va SLaBAceL Ta UNVULOTA Tou, Ba pEMEL va iioTtomoLn el
amd Tov €EUTNPETNTH ElogPXOMEVNS aAAnAoypadlag OTL lval o XpHoTNG TOU TOU QVTL-
oTolxel N nAektpovikn dtevBuvon mou npoomnabel va mpoomneAdost. H miotonoinon autn
yivetal pe 1o cuvbuaouo «Ovopa Xpriotn» (User ID ) Login User) kat «Kwdikog NpooPa-
ong» (Password).
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(€ tnbox - Thunderbird B =18
file Edit View Go Message Tools Help

£ .03 8 80 X 69500

Get Mail Write  Address Book | Reply All Fomald Tag Delete  Junk  Print Back  Forward
All Folders v |t & O Subject &3 Sender #  Date &8
= & Local Folders . You've received a greeting ecard from a P... - greeting-cards.com - 7/6/2007 4:17 PM
% Inbox (31) . Perfect solution for resl men « Test = 7/7/2007 4:04 AM
A Unsent . 4 You've received a greeting ecard from ... ¢ greetingcards.com » /72007 5:03 .. &
7 Trash . 4 attest horde @ Emilia « 172007 910 ...
« 0 # Fwd: cheque.427106266.pdf s mice -« 2007123,
. + exclusive watches o Beatriz « Tf7/2007 1:34 ..
% You've received a postcard from a Part.. ¢ postcardsfrom.com « 7/7/2007 9:18 ...
# In this way Konstverket. @ Tommy C. Barron = 7/8/2007 1:45 ...
4 offering mortgages at low rates ¢ Sonny « 7/8/2007 1:20 ...
. # You've received a greeting ecard from .. ¢ egreetings.com » 1/8/2007 3:40 ...
- 0 % Rudme 818256c9b4?e.pdf @ Archibald English = 7/9/2007 124... _
r-a Thunderbird thinks this message might be an email scam. [@

=  Subject: You've received a greeting ecard from a Partner!
From: greeting-cards.com <npo@bradynationalbank.com>
Date: 7/6/2007 4:17 PM
To: test@webattack.com

Hi. Partner has sent you & greeting ecard. e
See your card as often as you wish during the next 15 days.

»

SEEING YOUR CARD

If your email software creates links to Web pages, click on your card's
direct www address below while you are con d to the Internet:

htep://67.149.3.23/250%9ee64d82c3a%beed435601e

Or copy and paste it into your browser's "Location" box (where Internet
addresses go).

N ' Unread: 31 Totak 33

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 dtadopetikdg tumog nAektpovikou taxudpopeiou sivatl to Web mail, mou
Xpnotpomnolel to mpwtokoAo HTTP yia va ohokAnpwOsi n emikowvwvia kot Stapaletal péoa
ano dpulhopetpntecg (Browsers). Onwg daivetal kat and to 6voud Tou, auto To 160G nAe-
KTpoVLKoU Taxudpopeiou eival pio untnpeoia tou MNaykooutovu lotou (World Wide Web).

o va Uropéaoel evag xprotng va StaBdaocet ta pnvupotd tou, Oa mpémnel va riiotomnotnBel ano
Tov g€UTINPETNTH €loEPXOLEVNC aAAnAoypadlag OTL elval 0 XpAOTNG OV TOU AVTLOTOLXEL N
nAektpovikr SlebBuvan, tnv omnola npoomnabei va mpoomneAdoel. H motonoinon auth yive-
Tol pe To ouvduaopo «Ovoua Xprniotn» (User ID 1 Login User) kat «Kwdikog MpocBaong»
(Password).
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6.2.2 Yninpeoia petadopdg apxeiwv (FTP, TFTP)

Kat ta 600 sival mpwtokoAla edpappoywv rou Statibevtal yia tn petadopd apxeiwv petafld
800 cuotnudtwy ou cuvdéovtal og €va Turikd TCP/IP Siktuo.

FTP (File Transfer Protocol) onuaivel mpwtokoAlo petadopdg apxeiwyv. Xpnoomnoleital yla
v anootoA/APn apxeiwv amod tov amopakpuopévo uroloylotr (e€umnpetntr). To FTP
Snuoupyel U0 cuVEECELG HETALL TOU OUCTAUATOC TEAATN KAL TOU Server GUOTAUOTOC, Hia
yla mAnpodopieg eAéyxou Kat n GAAN yla ta Sedopéva Tou TIPOKELTAL va petadepBolv. H
ouvbeon yla MAnpodopieg eAéyxou UeTadEPEL EVTOAEG KOl SEXETAL ATIOAVTNOELS Ao To Sla-
KOULOTA. APXLKA TIPETEL VAL Yivel TauTomoinon xprotn (Authentication) péow tng emikUPpWONg
pe dvopa xpnotn (username) kal tov KWK mpooBacng (password). MOALG yivel auto, Ta
opxelo pmopolv va petadepBolv petafl Twv dvo cuotnuatwy. To FTP xewpiletal toco Ta
Suadika 600 Kol Ta apxeia popdng KeLLEvou.

Otav évag neldtng FTP {nta va cuvdeBel pe to Stakopiotn FTP, pwa ouvdeon TCP 18pletal
otn BUpa 21 tou Stakopotr FTP. MeTd Tov EAeyX0 TAUTOTNTAG TTOU YIVETAL, Lo GAAN cUvbeon
TCP eivat umtd cuotacon yla thv paypatikn petaBifacn dedopévwy otn BUpa 20 Tou Slako-
potn FTP.

Xpriotng

NPOTOKOANOC FTP

Zuvbeon EAéyyou

Mispyacia
EAgyyou

Mepyaoin
EAéyyou

; Alspyaoio
e fﬂt,TC(q)'Dpllg
AsSopsvuv

TCP/IP

Mspyaoice
Metadopdg
AsSopévuw

ZovBeon AsSopiviv
MEAATHI EEYTIHPETHTHE

Ixnuo 6.2.2.0: To povtého Asttoupyiog tou mpwtokoAlou FTP
(Mpooapuoyr ard nnyn: http://www.tutorialspoint.com/internet_technologies/images/internet-ftp_
model.jpg)

H petadopd dedopévwv péow FTP pmopet va yivel pe t xprion evtoAwv amd to xpnotn. Ot
€VTOAEG get (mape), put (BaAe) eival oAU Snuodleic eviodég FTP yia Afin Kat armoctoln
Sdedopévwy oe e€untnpetnth. Npokelpévou va amodeuxBel n xprion TwWv eVTOAWY, UTIAPXOUV
edappoyég FTP og ypadiko neptfariov (GUI based) mou €xouv avamrtuyBel, 6mwg ta oAU
dnuodAr FTP PRO kat FileZilla.
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Eile Edit Transfer Server Help
DREE PE@oer *
Host: [ | Lsername: ,[ ] Password: [ ! Port: [_] Quickconnect Im
Commana: 7P | ) - . o
Response: 200 Switching to Binary mode. |
Command: PASY |
Response: 227 Entering Passive Mode (204,152,191,5,91,119) =
Command: RETR linux-2.6.22 .6 tarbz2 _ [;:
Response: 150 Opening BINARY mode data connection for linux-2.6.22.6 tarbz2 (45109498 bytes). -
Local site: _[MOrnefcodesquidf | V] Remote site: i.,rpubﬂlnuﬂkerna!}vzﬁf v |
4 2l = eny
b Ealib H = 8 pub
€3 lost+found = [ linux
b C3 media = (8 kemnel
v 3 mnt [~ 25
v @c
b (3 DRIVERS
b9 Aalyenants und Einekallunases E‘ |
Filename Filesize Filetype Last modified | Filename Filesize Filetype Last modified Permission:
G . o || linux-2.6.22.5 tarbz2 45110050 Bzip2 File  Wed 22 Aug ... -rw-rw-r-- (2]
(3 .armagetronad Folder Men 08 Aug 2005 ... 2.6tarbz2 45109498 Bzip2 File  Fri3lAug 2. -rw-rw-r-- [l
3 .audacious Folder Mon 30 Oct 2006 ... ) linux-2.6.22 tarbz2 45119878 Bzip2 File Sun08Jul 2... -rw-rw-r- |
3 .cache Folder Thu 01 Mar 2007 ... ~J linux-2.6.3.tar.bzz 34271622 Bzip2 File  18/02/04 -TW-
3 .ccache Folder Tue 22 May 2007 ... 1 linux-2.6.4.tarbz2 34386912 Bzip2 File 11/03/04
€3 config Folder Thu 01 Mar 2007 ... ) linux-2.6.5 tarbz2 34684611 Bzip2 File  04/04/04
3 .ddd Folder ‘Wed 24 Aug 2005 ... = linux-2.6.6.tar.bz2 34896138 Bzip2 File  10/05/04
3 distee Folder ‘Wed 25 May 2005 ... |1 linux-2.6.7 tarbz2 35092228 Bzip2 File  16/06/04
£a_svnlitinn Enldar Thi 16 &ua 2007 E
Server [ Local file Directior Remote file Size Priority Status
_Q._"i.tp:keme.l.org
B fhomejcodesquidilinux-2.6.22.6tarbz2  <<--  jpubflinuxkernelpv2 6llinux-2.6.22.6 tarbz2 45109498 Normal Transferring
00:00:19 elapsed  00:14:12 left 983040 bytes (51.7 KB/s)
| Queued files (1) | Failed transfers | Successful transfers
Queue: 45 MB LE

Ewova 6.2.2.a: To mepBdAlov Aettoupyiag tng ftp epapuoyng FileZilla
(Mnyn: https://filezilla-project.org/images/screenshots/fz3 linux_main.png)

TFTP (Trivial File Transfer Protocol) onpaivel anAd mpwtokoAAo petadopdg apxeiwv. Eivat
To Ao amo to FTP, kavel T petadopd apxelwv petafd Tou MEAATN KAl TOU SLAKOULOTH,
OAAQ bev MaPEXEL EAEYXO TAUTOTNTOC XPrOTN KoL AAAEC XPrOLUEC AELTOUPYLEC TTOU UTIOOTNPI-
{ovtatamno to FTP. To TFTP xpnotpomnolel mpwtdkoAo UDP, evw to FTP Xxpnotpomolel To mpwto-
kKoAAo TCP. Ztov MNivaka 6.2.2.a napouatalovral ot SLadpopEg Twv MPWTOKOAWY FTP kat TFTP.

FTP (File Transfer Protocol)

TFTP (Trivial File Transfer Protocol)

Xpnotuormnolel to TCP w¢ mpwtokoAAo
erunédou petadopdg

Xpnoonolel to UDP wg mpwtokoAo
eTUnESou petadopag

Xpnoluomolel LoYuUpEG EVIOAEC EAEyXOU

Xpnotuomnolel arA€g eVTOAEG EAEyXOU

Ytélvel ta Sebopéva amo pia Eexwplotn
oUvéeon TCP péow Twv VIOAWV EAEYXOU

Aev xpnoluomnoletl ouvd£oelg ylati to UDP
elval mpwtdkoAho xwpic clvdeon

Amoutel meploodTEPN VAN KoL
TIPOYPAUUOTIOTLKI LoXU

Arautel Alyotepn Hvnun Ko
TIPOYPAUUOTLOTIKN LoXU

Mivakag 6.2.2.a: Atadopeg FTP kat TFTP
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6.2.3 Ynnpeoia naykoopuiov totot WWW

H mo yvwoth kat o Stadedopévn umnpeoia tou Awadiktuou eival o Maykoopog lotdg
(World, Wide Web, WWW). Kat’ apxag, emeldrn moAoi cuyxéouv to Atadiktuo pe tov MNa-
ykoopLo loto, ag ekabapiooupe otL o MAFTKOIMIOZ IZTOZ (World Wide Web) &ev eivat
CUVWVUHO UE To Atadiktuo (Internet). MoAAEG PopEG OTIC OUINTNOELG HaG, OTAV AEUE TO
€Vl eVWoOoUE Kal To AAAO, OAAG OTNV TIPAYHATIKOTNTA aUTo ival AdBog. To Aladiktuo Kal
o MNaykoouLog LoTog (ev cuvtopia Web) eivat dUo Eexwplotd aAd oxeTl{Opeva PAYLOTO.
Otav Aépe Web, evvooUpe Tov TpOmo Tou €xoupe pocBacn otnv mAnpodopia HEow Tou
AwadiktUou. Eival éva povtélo Slapolpaldpevng mAnpodopiag mou xtiletal mavw omnod to
Awabiktuo.

To XOPOKTNPLOTIKG YyVwpPLopa Tou MNaykooutou 1otol eival n pn YPOULLKE 0pyavwaon Kol ova-
{ntnon NAnpodoplwv. AvadEpoupe we MOPASELYUA KN YPAUUIKAG avalATnong Ty epintw-
on mou Béloupe va avalntiooupe pla Aé€n oe éva Ae€iko. Aev Eekvape amo to A yla va
dtacoupe otn Aé€n mou BEAoUE, OAAG TTALE OTO CUYKEKPLUEVO YPAUUA KAl AKOAOUBOUE TIG
Aé€eLg, €wg OTou PTAoOUE OTO EMBUUNTO AMOTEAECHAL.

Ynepkeipevo (Hypertext) ovopaloupe €va keipevo oto omoio n mAnpodopia eivat opya-
VWUEVN UE UN YPaUULKN popdn, Snhadn n avalitnon tng mAnpodopiog 6e yivetal Le KA-
TIOLOL CUYKEKPLUEVN O€lpad, aAAd Ttuxaia pe Baon toug ouvdeapoug (links) mou umapyouv
OTO CWLOL TOU KELUEVOU.

Yneppéoa (Hypermedia) sival pia cuhAoyn moAupecikwy MANPodopLwV (KELUEVO, ELKO-
va, Nxo, video, animation) n omola eival opyavwuEéVn UE 1N YPALULKO TPOTIO.

O lotog xpnotpomnolel o mpwtokoAAo HTTP (HyperText Transfer Protocol — mpwtokoAAo
pnetadopdg YrepKkelpévou), yla va petadépel Sedopéva.

HTTP Connection

Web Server

T
Web Browser by é))

Ixnua 6.2.3.a: 20véeon HTTP
(Mnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)
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Onwc avadEpBnKe Lo TPV oL UTNPEoieg Tou Aladiktuou lval Baclopéveg oTo HovTéAo MMe-
Adtn-E€umnpetnth. EToL KAl oTnv mepimtwon Tou lotol (tng mo Stadedopévng unnpeoiag
Tou AladiktUou) akoAouBeital auto to povtélo. To polo tou E¢umnpetnt avalappavouy
ipoypappata yvwotd we Web Servers (r.x. Apache) mou €xouv w¢ okomod TNV opyavwon
Kal Staxeiplon twv mAnpodoplwv péow lotooeAidwv (Web Pages). Ot otooeAibeg gival pLa
sdappoyn Yrepuéoou, SnAadn Umopolv va TEPLEXOUV KELEVO, ELKOVEG, video K.AT. Ma va
nipooTieAdooU e pia LotooeAiba Ba mpemnel va E€poupe Tn «StevBuvaon» tng (URL — Uniform
Resource Locator) mou sivat tng popdnc: http://www.ntua.gr/info/studies.html.

Avalvovtocg tn teBuvon pag LotooeAidog SLakpivouE:
1) http: Avadépetol 0To MPWTOKOAAO TNG UTINPECLOC TTOU AVAKEL N LoTooEAISa.

2) www: AnAwVeL OTL TtpOKeLTaL yia oeAida tou lotou. MoAAEG popEg Umopel kat va ma-
paleinetal.

3) ntua.gr: Eivai n 8ietBuvon tou Web Server. OucLaOTIKA QUTO TO KOMMATL TNG SLEV-
Buvong avadépetal oe évav DNS Server kal to évopa (ntua.gr) petadpaletal os IP
SlevBuvan, Onwg e€nynoae TAPATIAVW.

4) [info/: Avadépetal os dpdkelo (directory) tou Web Server.
5) studies.html: Elval n wotooeAiba tou B€Aoupe va mPooTEAACGOULIE.

Ol otooeAideg €xouv onueia ouvdeonc (hyperlinks) Ta omola pmopet va eival Keipevo, lkova
K.ATL. KOl UTTOPEL va apanéunel oe Ao onueio tng idlag lotooeAidag, oe AN LotooeAida
otov (610 Web Server fj akopa kat og LotooeAibeg mou Bpiokovtat omoudnmnote oto Aladiktuo.
To unRkog pag LotoceAidag dev eival amapaitnTo va £xeL pRkog 660 pa oeAida 00ovng N pia
EKTUTIWUEVN OeALda, aAAd propel va kataAapBavel TOAU TEPLOOOTEPO NKOG 1] KoL TTAATOG,.
‘Eva oUvoAo mAnpodoplwy (.Y mapouaciaon pia eTalpelag) opyavwuevn LE €va oUVOAO LoTo-
oeAibwv ovoualetal tonoBeoia (site).

OL @uAAopetpntég (Browsers) eival to mpoypappo MeAATnG o xpnotomnolel o 1aTog yla
va anevBbuvel «epwtnuota» otov EEunmnpetntr (Web Server). Ynapyxouv moAAd mpo-
vpappota QuAlopetpntwy yla To 81o N dtadopeTikd Aeltoupykd cuotiuata. Avade-
POUE HEPLKA o autd: Internet Explorer, Firefox, Chrome, Opera K.ATt.

OL Baokeg Aettoupyleg o TG cUVAVTAUE 0 OAa Ta tpoypappata QuAlopeTpntwy eivat va:

® amooTEAAEL aLtpata otoug EEUMNPEeTNTEG TOU |0TOU XPNOLLOTIOLWVTAG TO TIPWTOKOAAO
HTTP

e oxedlalel tnv wotooeAida cUudwva pe TIg MAnpodopieg mou Tou £otelle o EEunnpetn-
™g

e Tovilel Ta onuela ouvdeong, £T0L WOTE va ival eudLakpLTa Kal va gival eUKoAo va
EVTOTLOTOUV OTNV LoTooeAlda

e Sivetal n dSuvatotnta anobnkeuong Twv dleuBUVoEWV TwV LOTOCEA IS WV 0 KATaAdyoug

® KPOTAEL LOTOPLKO UE TIG SleuBUvVoEeLg Twy LoTooeAibwy Tou €xoupe emokedBel

Me toug OQUANOUETPNTEG €xoupe TN Suvatotnta va Slafdaloupe Tig LotooeAideg Tou Aladt-
KTUOU, OL oTtoleg, OMw¢ avadEPAUE Kol TLo TP, elval oeAideg Yniepuéowy, SnAadn pnopet
v TIEPLEXOUV Kelpevo, dwTtoypadieg, animations k.Am. MNa va Sltafdcoupe pia otooelidba,
Ba mpénel va Eépoupe oe molov Web Server sivat amoBnkeupévn, SnAadn va époupe T
«6levBuvon» tou Web Server kal to ovopa tng oeAidag mou Béhoupe va Stafdooupe. Ta
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nipaypata BERata sival mo amAd Kal dg xpeldletal va BUUOUOOTE TO OVOUATO OAWV TWV
oeAibwv mou Béloupe va dlaBacoups aAAd povo tn «SlevBuvon» tou Web Server. Auto
yivetal, ylati umtapyel puBuLon otoug Web Servers yia tnv apxikr oeAida rov Ba epdaviletal
(ouvnBwg ovopdletal Home Page) autOpATO, OTAV KATIOLOG TIPOOTIEAGLEL TOV CUYKEKPLUEVO
Server. ITn ouVéXeLla Kal péoa amnod toug cuvdéopoug (hyperlinks) mou unapyouv o autr Tt
oelida, prmopolpe va avalntiooupe Tig mAnpodopieg mou BEAoUUE, xwplg va xpeldletal
va &Epoupde TO OVOUO TNG OUYKEKPWUEVNG lotooeAibag. Etol, Otav MAnKTpoAoyouus
www.parliament.gr tn 6tebBuvon tou EAAnvikoU KowvoPouliou, otnv ouoia Stafdacoupe pia
LotooeAiba mou €xeL oplotel we Kupla lotooeAida.

Elmape mapandavw nwg ot Qullopetpntég oxedlalouv tnv lotooeAiba cupdwva e Ta oTOoL-
xela mou toug otélvel o Web Server. Ta otolyeia autd eival oeAideg kelpuévou tng NMwooag
Inuavong Yrepkelpévou (Hypertext Markup Language, HTML) kat cOpdwva pe To oTolyeia
autng tng oeAidag o Qulopetpntng oxedlalel autd mou BAEMoUE otnv 086vn Tou UTIoAO-
YLOTH HaG.

O QuMAouetpntng otédvet eva URL

—pp

O Efunnpetntig lotol oTtElvEL pia
HTML osAida

Ixnua 6.2.3.B. Anokplon E€untnpetntn o aitnpa QuAAopetpntni
(Mpooapuoyn and nnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)

6.2.4 Ynnpeoia anopakpuopévng dtaxeipiong (TELNET)

Tt eivan to Telnet. Eival mpwtokoAAo yla MPOoPach o AMOUOKPUCGUEVOUG UTIOAOYLOTEG. To
Telnet givatl pa umnpeocia Tou ALASIKTUOU TIOU UG ETILTPETEL VO CUVEEOUAOTE LE £VAV ATTO-
HLOKPUOUEVO UTIOAOYLOTH MOVO LECW YPOUMNG EVIOAWVY (Kot OXL HEOw Olemadng Xprotn ot
vpadkd meptpaArlov — GUI) kat va douhetoupe oAANAETILOPOOTIKA OTOV UTIOAOYLOTH QUTO
XPNOLUOTIOLWVTAC TO TIPOYPAMUOTA TOU, OV VO, EiacTe dpeoa cuvdedepévol padl tou. Me
GAAa AbyLa, TO SIKO HaG TEPUOTIKO - MPOOWTIKOC UTtoAoyLOoTN G, workstation, Teppatikd evog
UNIX ouotuatog, K.AT. - LETATPEMETOL OE TEPUATIKO TOU ATOUAKPUGUEVOU UTIOAOYLOTH, O
OTOLOG QVTOMOKPLVETAL OTLG EVTOAEG O,

To Telnet Baoiletal otnv apxttektovikn client/server: yla va xpnolpomnotjooupe to Telnet,
£KTEAOVLE OTOV UTIOAOYLOTH Hag Eva Tipoypappa tehdatn yia Telnet (Telnet client), evw otov
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OMOLLOKPUCHEVO UTIOAOYLOTH €KTEAE(TOL €va TIPOYPOMUO TIOU OVOMALETOL €EUTINPETNTAC
Telnet (Telnet server). O Telnet server gival £vog TAUTOXPOVOC EEUTTNPETNTIC IOV UTtopEl va
ovVTaTTOKPLOEl o€ TIOAAEG QLT OELG CUYXPOVWG, SNULOUPYWVTAS Hia VEQ Slepyacia yia KOs véa
aitnon.

Noyour xpriong tou telnet. Méow tou Telnet, unmopoUpe va GUVSEOUAOTE LIE UTTOAOYLOTEG TOU
AlaSiKtUoU 0 OAOKANPO TOV KOOUO KOl VA EKUETOAAEVOUAOTE TIG UTNPECLEG TTOU TTPOadE-
pouv. M.X. UMOPOUUE VA XPNOLUOTIOLOUE OTMOUOKPUOUEVEG Baoelg Sedopévwy Kal AANEC
TtNYEC MANpodopnong, va avalntol e mAnpodopieg o BLPALoypadkoUg Katahdyoug Stado-
pwv BLBALOONKWY, K.AT.

O apBudg Twv unmohoylotwy tou Atadiktuou mou mpoodEpouv TN unnpeoia Telnet sival
TIOAU peydalog Kat ol Anpodopieg mou SlatiBevral kaAUTTouv OAOUG TOUG TOMELG. ApKeTol
oo TOUG UTTOAOYLOTEG QUTOUG MapEXouV on-line cuotipata Bornbelag e LEVOU TTOU KAVOUV
TN XpNon Toug o eUKOAN. Katd tn oUveeon HaG e EVaV QTTOUAKPUCUEVO UTIOAOYLOTH, LLOG
{nteital ovopa xpnotn (login name) kot cuvBnuatikod (password). Emopévwe, Ba mpénel va
€xoupe (6nAadn dikailwpa mpocPBacnc) otov uoAoyLoTr auTo. MEepPIKEG GOPEC, VLo UTINPETILEG
mou StatiBevtal dSnuoota, pag uTtoSelkvUETOL atd TOV ATOUAKPUGUEVO UTIOAOYLOTH KATTOLo
€161k6 ovopa login (.x. guest), WOTe va UMOpPECOUE va cuvOeBoUE, aKOUN KL av Sev Sla-
B£toupe AoyapLacuo.

AvtiBeta, pe to FTP (To omolo mpaypatomnolel pio oUVOEOH e HOVASLKO OKOTIO TN HEeTadOo-
pa apxelwv), oL ouvdéoelg péow Telnet ival yevikég. H aflomoinon pag ovvdeong Telnet
e€optatal MEPLOCOTEPO QMO TO TL €XEL VO 0OC MPOODEPEL O QATOUOKPUCHEVOC UTIOAOYL-
OTAC IaPA artd TO XOPAKTNPLOTIKA YVwpiopata tou Telnet. Mmopeite va xpnoLUomoLiosTe To
Telnet yla va €pBete o€ emadr e AUTOVOUEG EQAPUOYEC 1] AKOUA KoL Le epappoyEC TTEAATN
- e€umnpetnT 1oV Bpiokovtal o AAAOUC UTTOAOYLOTEC.

6.2.5 Yninpeoia tnAsdpwviog péow Awadiktvouv (VolP/SIP)

H 16€a NG peTatpomng TG dwvnG 0 NAEKTPLIKO OHHA €lval TTAALA Kol amotéAece T Baon
yla T Aeltoupyia tn¢ smkowvwviog pe pwvr os peydAn anodotacn (tnAépwvo, acHpUaTog).

ATO TN oTyUn Tou N pwvn Hag LETATPATINKE O NAEKTPLKO oNUa, EMPETe va avalntnBei éva
clotnua petadopdg autou. N auto To Adyo Kataokeudotnkay Ta tThAedwvikd diktua os 6o
TOV KOOMO. EKTOG amd autd, OpwE, £X0UV KATOOKEUAOTEL Kal SIKTUA EMLKOWVWVIAG UTIOAOYL-
OTWV yLO TNV PeTadopa dedopévwy.

TNV ouoia autd amoteAel omataAn. Qo UMopoUoE Vo UTTAPXEL Eva cuoTnua petadopadg de-
dopévwv TO omolo Bo petédeps mMEpa amo TA SebopEvVA TWV UTIOAOYLOTWVY Kal Ta
«8ebopéva» tng Pnolomonuévng dwvng. AKpLBWG auTo ApXLOE E6W Kal LEPLKA XpOvia va
yivetal. Apxika n mpoomndBela sotialdtav othy enkowwvia pe ¢wvr avapsoa oe dUo uTo-
AOYLOTEC Ue TN Xpron €8kol Aoylopkou. Me tnv mapodo Tou Xpovou, T cuoThpata BeA-
TIwBnkav Kat avantuxdnkav S1adopeg TEXVIKES, alyoplOuoL cupmieong kal Stebvi mpotumna.

H texvoloyia tng TNAEDWVIKAG eMIKOWwWViaG Héow SIKTUWV SeSOUEVWY, TTOU XPNOLLLOTIOLE(-
ToL 6Ao Kol 1o oAU, ovopadletal VolP (Voice over Internet Protocol). & auto to onueio Ba
TIPETIEL VAL TIPOCEEOU E va. LNV TtV prepdéPoupe pe to Aladiktuo. To mpwtdkoAlo IP xpnot-
LLOTIOLETAL OTA TEPLOCOTEPQ SiKTUO UTIOAOYLOTWV Kat OXL Lovo oto Aladiktuo. H texvohoyia
VolP umnopel va epappootel omoudnmote UTIAPXEL ETUKOWVWVIO LECW EVOG TETOLOU SLIKTUOU.
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AUo €ival Ta Baokd poTUTA, yla Ta omola yivetal AOyog auTov Tov Kalpo:

® 10 1996 mapouatdotnke To mpotumo H.323 ¢ ITU kat
® 10 1999 10 Session Initiation Protocol (SIP) tng IETF (Internet Engineering Task Force).

Auta ta potuna adopolv KUplwg otov TPOTo Slaxeiplong tng KANong (T dStadikacieg ouv-
Seonc/amoolvdeong k.AT.). Tov Teheutaio kalpd xpnotpomnoleital OAo Kot 1o oAl to SIP.

Tu eiva to VoIP. To VolP (Voice over Internet Protocol) sival évag yevikog 0pog ylo pLa ot-
KOYEVELQ TEXVOAOYLWV TIOU ETUTPETEL TN METASOON WV TTAVW OmMo TO TPWTOKOAAO Tou
Awadiktuou (Internet Protocol). Etol pe t xpnon IP tnAepwvikwv cUCKEVWV N ELSLKWV HE-
tatpornéwy, Sivetal n duvatdtnta npaypatonoinong thAEGWVIKWY KANOEWY MAVW oo tnv
umapyxouoa Stktuakn urtodopn Kot OxL To Snpocto thAedwvikd diktuo. Ta Baockd otadla
yla T petadoon ¢wvng mavw amo To MPWTOKoAAO Tou Aladiktiou glval n LETOTPOT) TOU
avaAoyikoU onuatog dpwvng o Yndlakn popdn, N CUUIESH KAl LETATPOTT TOU OTO MPWTO-
KOAAO Tou ALaSIKTUOU KaL TEAOG N LETAS00N TOU 0 pHopdr MAKETWY MAVW Ao To Atadiktuo.
H 6An Sladikacio 0To amopoaKkpuopévo dkpo avtlotpédetal. Ot Stadkaaoieg kat ota SUo on-
HELQ ylvOvTaL O TTIPAYHLATLKO XPOVO.

Mo va Aettoupynoet to VolP xpelalopaote ouvbeon pe to Aladiktuo. Evw Aettoupyel kat pe
dial-up, tdavikd mpotipo e PovIpeG ouvdEaelg (r.x. ADSL) yia va elvat mavta evepyd (always-
on) 1o TNAédwVo pag Kal Vo UIMOPoUUE va SexOaoTe KANOELG avd mdoa otypn. To VolP
Aettoupyel pe onoladnnote ouvdeon oto Aladiktuo (ADSL, WiFi, GPRS, 3G, k.A1t.) apkel va
enutpénetal n Stakivnon twv VolIP «makétwvy oto ekdotote Siktuo. To VolP cav texvoloyia
UTIAPXEL ATIO TLG aPXEC TIG dekaeTiag Tou ‘90, aAAd apyloe va yivetal Wolaitepa dStadedope-
VO OTLG apXEG Tou 2000. IAUEPA EKOTOUUUPLO AVOpWIOL 0 OAO TOV KOO0 XPNOLUOTMOLOUV
texvoloyieg VoIP yla tnv emikowvwvia toug, site to EEpouv (Skype) eite dev to E£pouv (eval-
Aaktikol tapoyot). To VolIP Aettoupyel, eite poOvo yla e€pxOUEVEG KANOELG ELTE KaL YLaL ELOEP-
XOUEVEG e Xprion Kavovikol tnAsdwvikoU aplBuou.
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HEAD OFFICE BRANCH
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IxAua 6.2.5.a: Aiktuo VolP
(Mnyn: http://www.mycomputerwiz.net/wp-content/uploads/2014/01/voip-diagram.qif)

Ta mAgovektipata aAld kot ta poPAnpata tou VolP. Kata tnv Yndlomoinon tng dpwvrig
UopouV va epappootolv ohyopLlOpol cupmieong kot kwdwkomnoinong. Eva cuotnua to onoio
ouvbualel auTEg TIg Aettoupyieg ovopdletal codec (Coder/Decoder). Xpnolpomnowwvtoag éva
codec pe uPnAn cupmieon UMopoUUE va LETADEPOUE Ao TNV (Sla YpOUUN ETUKOWWVIOG
TEPLOOOTEPEG o pia KANOELG.

H texvoloyia tou VolIP emnpedletal and moAAég mapapétpouc. Ta makéta dedouévwy IP, tou
tafldevouv amo £vav UTIOAOYLOTH HECow SLadopwv SIKTUWV OTOV TPOOPLOUO TOUG, UTOPEL Vo
¢dtdcouv kaBuotepnUEvVa, e SLOPOPETLKN CELPA 1) OKOUA Kal va xavovtol. Me Tig e€eli€elg
oTtnv Texvohoyia Twv SikTtuwv n molotnta tnAedpwviag VolP pmopel onuepa va ¢pTtdceL Thv
avtiotolyn Twv ypappwv ISDN.

INUAVTIKO pOAO oTnV MoloTnTa nai{ouv o Adyog TG cupmieong mou epapudlel To codec Ka-
Bw¢ kaL n toxVTNTA KoL N SLabgatun xwpntikotnta oto diktuo petadopag SeSopévwy.

o tnv KaAn Asttoupyia tng IP tnhedwviag untdpyouv kamoleg mpoinobéoelg. Otav n uAomoi-
non agopd €va SIKTUO UTOAOYLOTWVY TIANPWE EAEYXOUEVO, TL.X. TO E0WTEPLKO SIKTUO Hiag
emnuxelpnong, Tote eivat eUkoAo va evtomoBouv kat va BeAtiwBolv tuxov npofAnpata. Otav
OUwg o IP tNAédwVvo pag eivat ouvdedepévo péow Aladiktiou oe évav mapoxo IP tnAedpwvi-
0lG, TOTE £pXOVTOL VO TIPOCTEBOUV TUXOV «OVWHOALES» TwV evlLapeowv popeéwv. H kaAUtepn
KOl OLKOVOULKOTEPN oUVEEON TPpoodEPETAL — BEWPNTIKA — LEOW ypappwv ADSL. Av Kot apket
n toxuTnTa petadopag dedopévwy péow ypappwy ISDN yia tn Aettoupyia tou IP tnAedwvou
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pog (ue ouumieon), n ypapuun ADSL mapéxel xapnAotepn xpéwon, adou Sev UTIAPYEL XPOVO-
XPEWGON KOL WTOPOUE VA ElOOTE oUVEXELa cuvdeSepévoL.

Mevika, otav HAdpe yla ouvdeon oe IP mapoxo néow Aladiktuou, Ba mpenelL va EEpouie OTL
umapxouv ool «aduvapol Kpikol»:

® To MOKETO EEKLWVAEL ATO TO OTITL oG LECW TOU XAAKLVOU KoAwdiou yla va ¢pTaceL 6To
TIANGCLECTEPO KEVTPO TOU TTAPOXOU.

® Amo TO KEVTPO ToU Ttapdxou Ba mpenel ta dedopéva va pTaoouy os €va amo ta KEVTpol
ouvbdeong Twv ISP (apoxot untnpeoiwy AladikTuou).

® Amno tov ISP ta dedopéva petadépovrtal HEow Tou SIKoU Tou SIKTUoU aAAA Kol AAAWY
SIKTUWV OTOV MPOOPLOUO TOUG, oToVv KOUBo tou IP tnAedwvikou mapdyou. Méxpl va
dtacouv ekel, evdexouEvwe €Xxouv LeYAAo TagidL, akopa KAl UTIEPATAQVTLKO.

Y& OAa aUTA Ta oTadla uTtdpyouv kabBuaotepnoelg Kot dtadopa AAAa TPOoBANLATA TTOU UITO-
POUV VOl «XTUTIOOUV» Ta TTOKETA TNG IP tnAedwviag pag. Aev eival pévo o xpovog LeTadopag
TIAKETWV (Ta payka 200 ms, Ta onola cuxva avadépovtal) arld Kot aAa tpoBARuata.

MAcovektpata. To peyolltepo mAeovékTnua tou VolP gival To pelwpévo Kootog. OL uTn-
peoieg VolP eival oAU ¢Bnvotepeg amo TG MapadoOLaKEG ETUYELEG UTINPECLEG KO, OE
OPLOWEVEC TIEPUTTWOELG, aKOMA Kal dwpeav. AN peyaho mAeovékTnua tou VolP eivat n ¢o-
pNTOTNTA ToUu — KABwWC XpNOLUOTIOLEL TO TtayKOOMLO SikTtuo Tou AladikTUou, oL XproTeg dev
SeopevovTal PE KATIOl CUYKEKPLUEVN ToTtoBeaia, yia dlddopeg untnpeoieg. Apkel va €xete
umoAoylotr, eupulwViK oUVOEON Kal, O OPLOUEVEG TIEPUTTWOELS, €VAV TPOCOPUOYEN
tnAedpwvou, yLo vo UTIOPELTE VoL KAVETE KANOELG XPNOLLLOTIOLWVTAG TO Aoyaplaopo oag VolP.

Mewovektipata. Ot ypappég VolP gival evaioBnteg otoug idloug TUTIOUC EMIBECEWY OTOUG
omoloug ektiBevtal n cuvdeon AlaSiktUou kal to e-mail oog kat ot l6ikol aodpdaletag mpo-
BAETouV OTL oL eMITIOEEVOL Elval amAcXOANUEVOL TIPOETOLUATOVTOG ETILUEAWG VEEG ETILOECELC
Kal anelhég otig unnpeoieg VolP. Mpw eyypadeite yla uninpeoia VolP, mpénel va yvwpilete
oQUTA To TIBaVA TPWTA onpeia:

o AAAnAoypadia spam. H unnpeaoia VolP umokettat oto 8ikd tng tumo avembupntou
UAPKETVYK, YVWoToU w¢ «Spam over Internet Telephony» (Spam péow tnAedwviag
Internet) rj SPIT.

® Alakomég. EmBéoelg Aladiktuou, OTwG ot Lol kat Lol Timou worm (okoUANKLOU) propel
va dlatapdafouv tnv unnpeoia r akopun kot va B€couv tnv unnpeoia VolP ektog Ast-
Toupyiag.

o HAektpoviko «apepa» (phishing) péow $wvng. Nvwotd kot wg «vishing». Auto
ocupBaivel otav évag emtiBgpevog éABeL og emadn xpNoLUOToLWVTOG T ypauur VolP
Ko eTelpel va oag EeyeAdoel, WoTe vo amoKoAU P eTE MOAUTLUA TIPOCWTILKA Sedopéva,
OTWG OTOLKElD TILOTWTLKAG KAPTAC N TPAe(koU AoyapLacuou.

o AnwAsla SWTIKOU amoppntou. To peyaAltepo HEPOG TNG KukAodopiag VolP Sev
eival kpumtoypadnuévo, kablotwvtag eUKOAO yla Toug eloBoAeig va apakoAouBouy
TIG OUVOIALEG pHéow VoIP.

e Napavoun npoocBacn (Hacking). Ot hackers pmopolUv va amokticouv mpocBacn
otn ouvdeon VolIP kal va XpnoLUOMOLOoUV TN YPAUUN OaG VLo VO TIPOYLOTOTOLo UV
KANOELG. 2€ OPLOEVEG TTEPUTTWOELG, UIMOPEL AKON KAl VO TTOUAGOUV Ta OTOLXELD TNG
oUV8eong cag otn pavpn ayopd. MoAg Bpebolv evtog Tou owlakou SiktUou oag, oL
hackers pumopouv va Pafouv yla evaiobnta otolyela mou evééxetal va €xouv anobn-
keutel oTov umoAoyLoTh oag.
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e ESaptnon and to Aladiktuo Kat to nAekTpko Siktvo. Omoladnmote oTyun o mapo-
XOG TNG UTinpeoiog Aladiktuo f To nAektpkd Siktuo Tebel ekTOG Asttoupyiag, To 810
Ba ocupBei kat otnv untnpeoia VolP. H aduvapio mpaypoatonoinong e€epxoevwy KA oe-
WV amnod To OKLOKO TNAEDWVO 0O O EPIMTWON EKTAKTNG avAyKNG ammoteAel kivduvo,
omnote BePalwbdeite OTL €xete MAVTO POPTIOUEVO £va KWVNTO ThAEPWVo WG ededplkn
OUOKEUN.

MetpLalovtog Toug KlvUVouG. H emikolvwvia PEoW TNAEDWVLKWV UTINPECLWY TOU ALadIKTU-
ou (VolIP) eival moAU olkovouLKA Kol TtapéXeL TIOAAEG CUVAPTIAOTIKEG AELTOUPYLEG. ATTAG Pe-
BalwBeite 6tL TNV eykablotdrte pe aodpaleta Aappavovtag T £ERC mpoduAALeLC:

o Aoddalela tou efomAiopov. Emheé€te s€omhlopd VolIP mou xpnoljomolel ta Tpé-
xovta npdtuna aclpuatng acdpalelag, onwg ta Wi-Fi Protected Access (WPA), WPA2
kot IEEE 802.11i. Mn Bacileote oto mpwtokoAo aoddalelag Wired Equivalent Privacy
(WEP). Elval pa mahaotepn kat Ayotepn acdalng texvoloyia.

e Motomoinon yvnolotntag Kat Kpunrtoypadnon. Evepyonolote omolecdnmote Aet-
Toupyleg mLoTOMOINONG YVNOLOTNTAG KAl Kpuntoypddnong mou eival Sltabéolueg oto
ovotnua VolP cag. Me tov tpoémo autd dev Ba emutpéPete o un eovalodotnuéva
atopa va eloéABouv oto SikTuo cog Kal Ba Staodpalioete TO ISLWTIKO AmOpPNTO YLa TIG
kAnoelg ooc. Ot cuokeveg WPA, WPA2 ka IEEE 802.11i StaB£touv mponyuévn KpUTTo-
ypadnon kat texvoloyia rotomnoinong yvnoldtntog.

e Teixog npootaociag (firewall) VolP. Xpnowomnotnote firewall edwkd oyxediaouévo
yla kukhodopia VolP. To firewall Ba evtomicel acuviBlota mpotuna KANCEWV Kot Ba
mapakoAouBel yia evdeifelg emiBeong.

e AUO GUVOEOELG. Av glval edLKTO, va £XeTe EexwploTr) oUVEeon ALaSIKTUOU yLa TN YPOLu-
un VoIP oag, wote ot ol A ol emBéoelg ouv ametholv to Siktuo deSopévwy cog vo
LNV ennpedoouv to tTNA£dwvo oag.

e Evnuepwpévn mpootacia and UG XpnoLUOTOLOTE EVNLEPWLEVN TTIPOOTACLA Ao
LoUG Kal texvoloyia mpootaociag and aAAnAoypadia spam oTLG CUCKEUEG OOG.

e Eniyvwon. Mmnopeite va eVEPYNOETE WG HLOL CUUTTOYAC VPO GLUVOC, TIPOCEXOVTOG
yla tepiepyeg SpaotnpLOTNTEC 0TN VPO oag VolP Kat amoktwvtag e€olkelwaon e TIG
TEXVLKEC TIOU XPNOLOTIOLOUV OL ETLTIOEEVOL.

To npwtokoAAo SIP

To MpwtdkoAho Evapéng Zuvodou (Session Initiation Protocol, SIP) sival éva mpwtokoAAo on-
potodotNong, oAU onUOVTLKO yla tn Blopnxavia tnAemikowwviwy. Mapakdtw Ba eEnynoou-
LE yLati elval Tdo0 GNUAVTLKO.

AG KAVOUE ULa eLoaywyn oto SIP, wote va to yvwpiooupe kaAUtepa. To SIP elval éva eAadpu,
ETIEKTAOLO, ALTALOTOG - AMAVTNONG TPWTOKOAAO YLa TNV EKKLVNON ETUKOWVWVLOKWY cUVSEDE-
wv petafy Vo teppatikwy. To SIP ival gpmveuopévo amod to HTTP kat to SMTP, wotoco
eivat Sladopetikd. MmopoU e va cuyKpivoupe Ta pnvopota tou SIP pe autd twv CB. To SIP
dnuoupynBnke amnod to IETF to 1999 kat uAomot0nke to 2002.

MNota eival Ta TAEOVEKTAATA TOU. [EVLKA XpnoLUOTIoLElTaL Ao SUO0 TEPUATIKA onpeia yia va
v Stampaypdtevon piag kKAnong. Me tov 6po SLampaypATEVON EVVOOUE TO PECO (Kelpevo,
dwvn KAL), TNV petadopd (cuviBwg péoo tou RTP, Real Time Protocol) kat tnv kwdikormnoi-
non (codec). Otav n Stampaypdteuon MeTUXEL Ta U0 TEPUATIKA CNUELQ XpNOLUOTIOLOUV TNV
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ETUAEYUEVN LEBOSO, yla val LA OOUV TO £va 0To GAAo avetdaptnta tou SIP. Otav n KAnon te-
Aewwoel, To SIP xpnotlpomnoleital yia va SnAWOEL TOV TEPUATIOUO TNG. To SIP Kol Ol EMEKTATELG
TOU TAPEXOUV KOl AELTOUPYIEG AUECWY UNVUUATWY, eyypadng Kol opouaiag.

‘Eva onpeio teppatiopol otnv StaAekto Tou SIP Aéyetal user agent. AUTO pmopei va elval éva
softphone, évag instant messenger, éva IP tnAédwvo f kat éva amAo thAépwvo. Kevtpomol-
NUEVEG UTtNPeoieg, OMWCE armd ToUG proxies ) Toug servers epapuoywv, TapEXOVTaL and Tov
server user agent.

H Aettoupyia tou SIP akouyetal va gival oAU arAn, Kot eivatl. AAAA €attiog Tng anAdtnTog
elval onuavtikd yla to mpwtokoAAo va gival otabepd. H amAdtnta Tou SIP mavtweg og kopia
nepintwon &ev meplopilel Tng duvatotnteg tou, kabwg Bplokel edapuoyn o pLa TAELASA
AELTOUPYLWV.

Ykedteite o HTTP yia mapdadetypo. O 0plopog TOU TPWTOKOAAOU €(val UKPOOKOTILKOG. AAAQ
OLTPOTIOL XPr)OEWC ToU ival amepldplotol. Etol kot to SIP. EKAToVTASEC EMEKTATELS UTIAPXOUV
NoN Kot KAKAUTITOUY £va peydlo eVpog amd edpappoyEG. Ag SoUpE TwPa Lo AVOAUTIKA To SIP
Kal ag avakaAUPou e ylatl eival TOo0 GNUAVTLKO.

Eivow to SIP to00 onpavtiko; Kamotot Aéve OtL «O,TL €kave to HTTP yia to Web, to SIP Ba to
KAVEL YLOL TLC TNAETUKOWVWVLIECY.

To SIP éxeL kopudaio avtiktumo atn Blopnxavia TNAEMKOWWVLWY. OLTIOPASOCLOKEG ETALPELES
texvoloylag €xouv amodaoiosl va TPOTUMOMNOLRGoUV To SIP yla OAEG TIG LEAAOVTLKEG TOUG
edappoyég. OLkataokeuaoTte VoIP kalinstant messaging edappoywv (r.x. MSN Messenger)
£€XOUV TTPOTUTIOTOLNOEL £Ttiong to SIP.

Mota elval OpWG Ta MAgoVEKTAHATA TOU SIP évavTl Twv AAAWY MPWTOKOAAWV onuatodotnong
KOl TWV TEXVOAOYLWV ChUELO-TIPOC-oNUEelo; Mepikd armod ta MAEoveKTHATA avadEpovTal ma-
POKATW:

o ItaBepotnta: To TMPWTOKOAAO XPNOLUOTIOLEITOL KATOl XPOvia Twpo Kol Elval
«Bpaxog».

e Tayutnta: AUTO TO UIKPOGKOTIKO UTP pwtokoAAo gival e€QPETIKA AMOSOTIKO.

o EveAi§ia: Autd 10 mMPwTOKoAAO eival Boolopévo o Kelpevo Kol elval gUKoOAQ
ETIEKTACLO.

o Aoddlela: Auvvardtnteg kpumrtoypadnong (SSL, S/MIME) kot miotomoinong eival
SlaB£o1peg.
Aladopeg emektdoelg Tou SIP mapéxouv kat AAAeg Suvatotnteg achAeLac.

e [potumnonoinon: e oAokAnpn tn Blopnxavia TNAEMIkoWwvVLwWY to SIP yivetal mAéov
TO MPOTUTIO. AAAEG TEXVOAOYIEG, AKOLLAL KOL VO £XOUV KATTOLO. TTAEOVEKTHLOTA EVAVTL TOU
SIP, Toug Aelmel n eupela xpron.

Ztnv evotnta MM.5 tou NopapTAHATOC UMopPEiTe EMIONG VOl LEAETAOETE TNV avatopia pag SIP
KAnong.

6.2.6 AAAeG ePapPLLOYEG KO XPHOELG

Metadoon €lkovag Ko AXou pEow Tou Atadiktuou (video chat). H petadoon apxeiwv video
Héow Tou ALaSIKTUOU apxLKd mapouciale KAMOLEG SUOKOALEG, AOyw TwV aUENUEVWY TOUG
QTMALTNOEWV O XWPO AmoBNKeEUONG KAl 08 CUVOECELS UPNAWY TAXUTATWY (WOoTe va sival
duvatn n kavomolnTiky mpofoln Twv apxeiwv). Ot xpriote¢ SuokoAeuovtav va XeLpLoToUV
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apxela ypadkwy, nxou kat video péow tou Aladiktiou, AOyw TOU HEYAAOU TOUG LeyEBoUG
Kall, EMOMEVWG, TOU HEYAAOU eUpoug {wvng, TTOU AImaALToUVTAV KATA Thv LETadoaor] Touc. Mpo-
KELWEVOU va yivel Suvartr n petadoon video péow tou Aladiktuou, avamtuxBnkav elSIKEG Te-
XVIKEG CUUTILEONC KOl TIPWTOKOAAQ, TIOU LETAPEPOUV CUUTILECHEVO onpa. H cuprieon ivat
TEXVLKN, TTOU TtipoodEpeL T Suvatotnta petadopdg orjpatog pe eVpog lwvng LeyaAltepo anod
0LUTO, TTOU ETTPETEL TO KOWAAL. Emtituyyavel, SnAadn, tnv ehoLlotonoinon thg LETASLIOOUEVNC
mAnpodopiag, Slatnpwvtag, OUwWE, TRV TOLOTNTA TNG. a TG TEXVIKEG CUUTIEONG avartTL-
x6nkav apyika ta cuotipato MPEO1 kat MPE0D2, evw yia Tt HETAS00N EKOVAG KO XOU OTO
Awadiktuo avartuxOnke to pwtokoAo H.323.

H oupurnieon twv apxeiwv oe cuvBUAOUO UE TNV EUDAVION VEWV TEXVIKWVY LETAS00NG, UE TIG
ormoleg emttuyxavovratl UPNAEG TaxUTNTEG Kot N SuvatotnTa HeydAwY Xwpwv arobrikeuong
0TOUG TEAIKOUG XPHOTEG OUVTEAEDQV OTO Vo EEMepacToUV Ta Omola tpofArpata Letddoong.
Alvetal, €t0L, 0TOUG XPNOTEG N SUVATOTNTA VA EMIKOWWVYOUV OE TPAYHATIKO XPOVO Kal Vol
avVTOAAACCOUV HETAEL TOUG apXela ToAupEowyY. O Xprotng Unopel, onuepa, va petadEépeL o
TIPOYHOTIKO XPOVO €LKOVA aTtO KAUEPQ, TIOU £lval UVEESEUEVN OTOV UTIOAOYLOTH TOU Kal val
OUMUETEXEL LE AUTOV TO TPOTIO Ao TO Ypadeio Tou o€ TnAedlaokePn péow Tou Aladiktuou.

Mapadelypo epapuoyng opadikng emikowvwviag péow tou Atadiktiou anotelei n eboapuoyn
00V00, TIOU EMITPETEL TNV ETUKOWWVIA LEXPL SWOEKA ATOUWY TAUTOXPOVA.

Mo va npaypotonolnBei n tnAedidokedn péow tou ALaSIKTUOU OALTELTOL UTTOAOYLOTAG, O
ornolog ivat epodlacpévoc pe kapta fxou SumAng katevBuveong (full duplex), kdpta video kat
Kapepa. Eniong, xpelalopaote pkpddwvo, nxela, akouoTkd kot modem yia tn ouvéeon oto
Awadiktuo. Quoikad, dev mpenel va napaAeiPou e To KATAAANAO AOYLOLLKO, TO Omolo TpEMEL
va elval SltaBéoipo (to 16Lo N cuppatod) oe GAOUC TOUG XPHOTEC.

Juvophia paypatikol Xpovou oto Aladiktuo pe tv popdn ketpévou (chat). Méow tou
ALaSIKTUOU UIOPOUHE VO CUTNTAUE e Toug GIAoUG pag, aVvTOAAACCOVTAG UNVULOTO OE Lop-
dN KELWEVOU OE PAYMATIKO XpOvo. Ta LNVULOTO KL Ol QTTAVTAOELG, TTOU TIANKTPOAOYOULE
OTOV UTIOAOYLOTH Mg, epdavilovtal Thv (La akpLBwE oty oTLg 000veg OAWY O0WV CU HE-
TEXOUV OTN oUTATNON KA.

Atvetal €tolL n duvatdtnta va dnpoupyouvtol oOpHAdeg XpnoTwy, oL omoiotl culntolv yLa ou-
YKeKpLUEVa BEpata ldikou evSladpépovtog. Me auto to Tpomo opilovtal epLoXEC (xwpol)
oulnTtRoswy, OMou Unopel 0 kaBévag va mapeL LEPOG avaAoya e Ta evoladépovta Tou. Ta
TIPOYPGAUHATO, TIOU UTOoTNPI{ouV TETOLEG £OPUOYEG, XPNOLUOTOLOUV To TIPWTOKOAAa TCP/
IP ko 6ev xpelaletal va avamntuxBel kAmolo edIkd MPWTOKOAAD, OTWE OTNV MEPLTTWEON TNG
peTadopAg ELKOVOC KAl AXOU. Ma Vo CUUUETACXOULE O€ TEToLa 6UTNTNON, TIPETEL VAL KAVOULIE
ta £€n¢ BApara:

® ApXLKA, va £XOUE EYKOTOOTHOEL OTOV UTTOAOYLOTH MO TO KOTAAANAO AOYLOKO.

® AdoU ouvdeBolpue oto Awabiktuo, ekteloUpe TO AOYLOMIKO Kol Sivoupe tnv
SlevBuvaon tou XpNoTtn 1 Tou eumnpetnTh, ou GLAoeVeL TO XwpPo culNTHOEWVY, OTOV
omnolio BéAloupe va cuvbeBoUE.

o [epLUEVOUUE, HEXPL VA MOC OMAVINOEL, EITE O CUYKEKPLUEVOCG XPROTNG HE TOV OTolo
ouvOebnkape eite évag omoloodnmote XPHOTNG AMO AUTOUG MOU CUMUETEXOUV OTO
Xwpo mou BéAoupe va cuvdeBoU e,

e MOAIG 0 XpAOTNG N KAOLO¢ amo TNV Oopada Tmou KAAECOUE QTOVTAOEL, £ipacte
£TOLUOL VO EEKLVIOOULE TNV ETILKOWVWVLA Hag. TNV 0006vn Tou uTtoAoyLotr pag apyilouv
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Kal epdavilovral, o€ Eva TUAUO, QUTA TTOU TTANKTPOAOYEL 0 XprioTNG LLE TOV OTOL0 CUV-
SeBnkae Kal, o €va AANO TUAMA, CLUTA TIOU MANKTPOAOYOULE EUELG.

Mpoypappata mou urooTnPilouV YPaTTTH EMIKOWVWVIO OE TIPAYLOTIKO XpOVO elval ToAAd, amo
Ta omola ta Mo xapaktnplotika sival ta: Talk, WinTalk, Chat, IRC (Internet Relay Chat), IRCII
For Windows. H Suvatdtnta autr mAéov untootnpiletal kat amd TNy Unnpecio Tou maykoouL-
ou otou (WWW).

HAektpoviko Epumnoplo

Me Tov 6po NAEKTPOVIKO EUMOPLO EVVOOULE KABE €ld0¢ UmopLkr¢ SpactnpLoTNTAS ToU
T(POYLOTOTIOLELTAL UE TN XPrION NAEKTPOVIKWY LECWV.

H xpnotpomnoinon twv TNAEMKOWWVLIAKWY SIKTUWV IIpoodEpeL T duvatotnta Slekmepaiwong
EUTIOPLKWV CUVAANQY WV QO AMOoTOCH, XWPLG va amatteltal n ¢puoikr mapousio Twv aTopwY
Tiou AapBavouv uépog otn cuvallayn. Me To TPOTO AUTO, 0L CUVAAAAYEG TTPAYLOTOTIOLOUVTOL
QUTOMATA, NAEKTPOVLKA KOL QIO ardaTacn, XwpeLg va amatteital ouTe Kav n xpnon xaptou n
fax. OL cuvaAAayEg ylvovtal PEow NAEKTPOVIKWY UTIOAOYLOTWY, TIoU givat cuvbedeuévol oTo
AladiKTUO KaL YL TNV EMKOWVWVIA TOUG XPNOLUOTIOOUV ouvNBwWE TNAEDWVIKEG YPAUUEC.

To NAEKTPOVLKO EUMOPLO Sev avadEPETAL OE KATIOLA CUYKEKPLUEVN TEXVOAoyia. AvtiBeTa, ou-
prep\apBAavel GAOUC TOUG UNXOVLIOUOUG KAl TEXVOAOYIEG TTOU CUUUETEXOUV OTNV OAOKANPW-
O KOG EUITOPLKAG CUVOAAAYNG LECW UTIOAOYLOTH. Mopadeiypata TETOLWY LNXAVIoUWV glval
n HAektpovikn AvtaAAayn Asdopévwy (Electronic Data Interchange - EDI) mou opilet pia
TUTtoTtoLNUEVN Hopdn avtaAAayrg TAnpodoplwy Kat to e-mail.

H mpakTLKkr, Tou cuvnBw¢ akoAouBeital amo TiG EMLXELPHOELS TTOU UTIOOTNPLlOUV TO NAEKTPO-
VIKO EUMOPLO, Elval n akoAoudn:

e Apxikd Onuloupyeitat pio Béon (Web Site) otov Maykdouo lotd, oto omoio
UTLAPXOUV KaTaAoyol Kal SladAuLon Twv mpoiovtwy Toug.

e Méoa amd TIC LOTOOEAIBEG TOUG, TMAPEXOUV OTOUC KATAVOAWTEG T Suvatdtnta
grukowwviog pall Toug, lTe UE TNV ATTOCTOAN YPANMTWY UNVUUATWY (e-mail) eite pe
kAnon (ouvnBwg atehwg) oto TNAedwWVIKO TOUG KEVTPO.

e [l TV e€UMNPETNON TWV TTEAATWY UTTAPXOUV ELSIKA EKTTOULEEUUEVOL OVTUTPOCWTTOL, OL
omolotL armavtouVv oTIg KANOELS, TTou SEXETAL TO TNAEDWVIKO KEVTPO Kol KAAUTITOUV TLC
OVAYKEG TWV KATAVOAWTWV.

e Alvetal n duvatotnta oTouG KATOVAAWTEG va SWOOUV TtapayYeAEC MPOTOVTWY HECW
Tou AladiktUou, cuVRBWG UE XPEWON TNG TILOTWTLKNAG TOUG KAPTAG, OAAG akOUn Kal Ue
g€0dAnon tou tioloyiou katd tnv apaiafn tng mapayyeAiog.

e Ta mpolovta amootéAlovtal, £ite nAektpovikd eite duoikd, kal mapalappavovrat
arnd tov tehdtn otn StevBuveon mou erbupEel.

MapoAo Tou, apxKkd, urtEXe N avtiAndn OTL TO NAEKTPOVLKO EUMOPLO Eival KATAAANAO yLla
OUYKEKPLUEVA HOVO Ttpolovia, Omwe BiBAla, meplodSikd, NAEKTPOVIKOUG UTIOAOYLOTEG, AoyL-
OULKO Kal CDs, ofuepa BAEMOUME OTL £Xel emektaBel Kal o GAAOUC TOUEIC, OMWG EMUTAQ,
PO, Tayvidla, Aouhoudia K.A. Av kol Ta tedeutaia xpovia pe tn paydaia séamiwon
Kal xprion tou Aladtktiou £xel apyloel va avamtUooeToL ONUOVTLKA, EVTOUTOLS yLO VO UTTo-
péoeLva Pptaoel oTo Babud avamntuéng, mou 6ot Ba embupoloay, xpetdletal va AuBel évag
0PLOUOC ONUOVTIKWY INTNUATWY, OTWCE N TpooTacia, N a.odpAlela Kal N VOULKA KGALPN Twv
EUTTAEKOUEVWV.
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EMINEAO EOAPMOTHZ

Epwtioclg - Aoknoeig KedpaAaiov

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

T elval to ZVotnua Ovopaoiag Neploxwy (DNS);

AvadEpete Toug BaoLkoUg KAVOVEG OVOUOTOAOYiaG TOU XWpPou ovopdtwy DNS kabwg kat
€va apadelypa ebapUoyng Toug.

Y& mola enineda Ywplletal n LEPAPXLKA APXITEKTOVIKA TG uTtnpeaiag DNS;

MNwc ovopalovtal oL eEUTNPETNTEC Tou TuoThpatog Ovopooiag Meploxwv (DNS) kal ota
gpyaocia enteAovyv;

Tt ovopaloupe avaluon ovopdtwy (name resolution);
To Gvopa paris.uoa.gr avtloTOLXEL O TteEpLOXT] ovoudTwy 2% emutedou.

a. 2WoTo.
B. AaBog.

Meplypate To HOVTEND TeEAATN-eEunnpetnTA (client-server).
TLelvat n untnpeoia tou nAekTpovikou taxudpoueiou (e-mail);
Mola To TAEOVEKTALOTA KOLL TTOLAL TAL LELOVEKTHLATA TNG UTINPECiag e-mail;

Mota eivat ta mpwtokoAAa TCP/IP 1tou xpnoLomoLlouvToL yia Thy mapadoaon Kot mapaia-
B t¢ nAektpovikng aAAnloypadiag;

Moteg ol Stadopég Twv MPWTOoKOAAWY FTP kot TFTP;

TL elval o MayKOOULOG LOTOC KOL TIOLO TIPWTOKOAAO XPNOLUOTIOLEL;

T elvat oL e€umnpeTnTEC LoToU (wWeb servers) kot toLog o pOAOG Toug;

TLelvat ot pUAAOUETPNTEC; AvadEpeTe HePLKOUG.

Ti eival to telnet;

Mota n KupLotepn dladopd Tou MpwTokoAAou FTP amod to mpwtokoAAo Telnet;
Tt elva to VolIP;

Mola mpoPAfuata mapouclaovtol Katd tn HETadoon ¢wvnTikAg TNAedwviog Héow tou
Awadiktiou;

Mola elval ta mMAgoveKTUAT TOU TPWTOKOAAoU SIP;

MeplypadPte o€ PAUOTA TWG ETMUITUYXAVETAL N CUVOUIALD OE TPAYUOTIKO XPOVO ME Tn
popdn kewévou oto Aadiktuo (chat).

Mola ATav Ta CNUOVTLIKOTEPO TIPOBANLOTA TTOU ETIPETIE VAL EEMEPACTOVV YL TN LETASO0N
£LKOVOLG Kal AXOU HEoWw Tou Aladiktuou;

TL elval TO NAEKTPOVIKO EUTIOPLO;

Acknon og Epyaotnplako MeptBaiiov

Mpoomnadrote va e€olkelwOelte pe TIG UTNPECLEG TOU ALOSIKTUOU KAVOVTAC XPHON TWV KATAA-
AnAwv epyadeiwv, m.x. nslookup yia DNS, eAelBepou Aoylopikol yia e-mail (thunderbird),
ftp (filezilla), www (firefox), chat kot mtepinynBeite og 1otooeA iS¢ NAekTPOVIKOU EUMOpiou.
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Kedalaio 70
AIAXEIPIZH AIKTYOY

Elcaywyn

Ta oUyxpova Siktua Sedopévwy amotelolvtal amd MoANG kal SlapopeTIKA oTolEla, Ta
ormola TPETEL VAl EMKOWWVOUV PETOEY TOUG Kal va polpdalovtal Sedopéva Kol mopoug Tou
SiktUou. ‘Oco peyalutepo eival éva 6iktuo 1000 Mo SUCKOAO €lval VA AVTIUETWIILOTEL pLa
SuoAewtoupyia 1 pia BAGPN o auto. MNa auto To oKoTd UTIAPXOUV CUCTHHATA SLaxeiplong
SikTOwv. Ta cuoTAMOTA AUTA BonBoUlv Toug SLOXELPLOTEG va SlatnpoUlv Tn AEltoupyia Twv
SiktOwv mou emiPBAEnouv ota enineda anddoong yla Ta onoia oxeSldotnkav Kal UAOTIOLA-
Onkav.

A okTikoi ZToxot
Me tnv ohokAnpwon tou 7 kedpahaiou ot padntég Ba mpémel va sivat o B€on va:

® opilouv TNV évvola Kal va Slatumwvouy T onpaocia tg Alaxeiplong Atktiou

e amaplOpoUV TIG ETUUEPOUG TIEPLOXEG TTOU edapuoleTal n Alaxeipion Alktiou

e yvwpilouv ta Baokd mpwtokoAla Slaxeiptong SIKTUOU Kal Tov TPOTOo Asttoupylog
TOUG

A aktikéG Evotnteg

7.1 H avaykalotnta tng Alaxeiplong Atktoou.
7.2 Neploxég/topeic Staxeipong iktvou oto povrého OSI.
7.3 Npotuma Alaxeiplong.

7.1 H avaykatdtnta thg Ataxeipiong Atktuou

‘Eva Siktuo nAektpovikwv umtohoytotwy (H/Y) eival pia cuvBetn Sour mou mep\apBaveL toug
H/Y Ko TG iepLdePELAKES CUTKEVEG TIOU CUVSEOVTOL G OUTO, THV KAAwSiwan Tou KTipiou Kat
TLG CUOKEUEG TIOU UTtooTnpilouv TN Aettoupyia Twv SIKTUOKWY Uthpeclwy. H cUvOeTn auth
Soun KaBLoTA OXESOV UMOXPEWTLKA TNV UMapén EVOG OUOTHOTOC apakoAouBnong Ko
Siaxeiplong Tou SIKTUOL yLa va pUmopel £vag SLOXELPLOTAG:

® Vo eVTOMi{eL 0TO OUVTOUOTEPO duvaTd XpOvo TNV e0Tia Tou TpoBARHATOC,
e va emdLopOwveL To TPOBANHA KoL
e vo amokaflotd tn Aswtoupyia Kol TG UTNPecieg tou OSiktlou ota emimeda
npodlaypadwv yLa Ta onoia oxedLAOTNKE.
Mo tnv amoteAeopatikn dlaxeiplon evog Siktuou Sedopévwy elval XproLo, av oxL anapai-
TNTO yla Ta peyaha o péyebog SikTua, 0 OXESLAOMOG KOL N EYKATACTACH EVOG ZUCTHHOTOG
Awaxeipiong Awktoou (Network Management System, NMS).

‘Eva Zuotnua Ataxeipiong Awtoou (NMS) sival évag cuvduaouog epyaleiwv UAKoU R/
KotL AOYLOLLLKOU, TOL OTTOLOL ETITPETIOUV OTO SLAXELPLOTH Va ETULBAETIEL TOL ETUUEPOUG OTOLXELQ
Qo Ta oMol amoteAe(TaL £vo SIKTUO KoL val TO EAEYXEL yia onueia pe TpoBANUOTIKA AEL-
Toupyla og oxéon pe ta anodektd emnineda Asttoupylag.
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' To OKOTIO AUTO €xouV oxedlaoTtel mpotuma Alaxeiplong ALKTUOU yLa ATTOTEAECHOTIKOTEPN
KAAU PN OAWY TWV MOPAUETPWY TIOU OUMALTOUVTAL Lo TNV OlaAn Asttoupyla evog Siktuou.

Kovodha
Miayeipiong Mikrlou Aayeipilopevn Zuokeun

I'Ipmél(oi\.*:o_.lﬁlaxs?pﬁrn‘g
1 ’ ﬂll-\Il‘JOU_

ﬂnrrrc:cpn | ] [
Iumnygwg Baon Bitan
NMS ﬂAqPowopiL&v MAnpogopicy
Miayeipiong (MIB) Miayeipiong (MIB)
Mayelpiorrg Layeipiddpevo Zroigeio
NMS NMS

Ewkova 7.1.a: Baowkr) Sopn Tuotripatoc Aloxeiptong Awktuou (NMS)

(Mpooapuoouévn ano fnyn: http://etutorials.org/Networking/Lan+switching+first-
step/Chapter+11.+Switch+Network+Management/Protocols/)

7.2 Neploxeg/Topeic Sraxeipiong Siktvou oto povtélo OSI

To povtélo Staxeipiong StkTUoU TNAETUKOWWVLWV TOU opyavicpol OSI, to onoio ovopdle-
tal kat FCAPS, amoteAel to mAéov dladedopévo mAaioto yia ) Staxeipion diktuou. To ovo-
po FCAPS mpokUntel amo tig €vvoleg Fault (odpaApa), Configuration (mapapetponoinon),
Accounting (k6otog), Performance (emiSoon), Security (aodaleia). AuTtég elval kal oL Katn-
yopleg TIg omoieg to povtélo OSI opilel oxetika pe t dlaxeiplon SIKTUOU Kol TLG ML LEPOUG
Slepyaoisg mou mpémet va yivovtal yia va tnv e€achaiicouv.

7.2.1 Napapetponoinon

H Swaxeipion napapetponoinong (Configuration management, CM) aoxoAsital pe tnv
napakoAoUBnon Twv MANPOdGOPLWY TWV TOPAUETPWY TOU SLKTUOU KOl TIG OTIOLEG AANYEC
cupuBaivouv og auto.

ZKOTIOG TNG £lval n dlatnpnon TG cuvoxng Tou SIKTUOU Kal OAWV TWV AELTOUPYLIKWV

npodlaypadwv tou. H meployn Staxeiplong autn eivat tblaitepa onuavtikn, ylotl ap-

KETA TPOoPBANpOTA 0T ASLToUpylo TwV SIKTUWV TIPOKUTITOUV aTto TIC GAAAYEG OE TIa-
POUETPOUC APXELWY, EVNUEPWOEL AOYLOLLKOU 1} aAAQYEG OTO UALKO TOU GUOTHMOTOC.

Mua cwoth dlaxeiplon mapapeTpomnoinong nepthapBavet T kataypodr OAwv Twv allaywv
TIOU GUMBaVOUV GTO UALKO KOl TO AOYLOMLKO TOoU SLKTUO Kall KATA CUVETELD Kortaypadr) OAwvV
TWV OTOLXEIWV EKEIVWV TTOU TIPEMEL va tapakoAovBouvrtat. Av Kal n mapakoAolBnaon twv
oAAOYWV UTTOPEL va YIVEL Kal xwpig xpron €18kol AoyLlopkoU kataypadng, n mo ocuvnong
T(POKTLKA YLt TN cUAAOYH Twv ammapaitntwy mAnpodoplwy gival n XpRon €vog AOyLOULKOU
Slaxeipong napapetponoinong, énwg ta CiscoWorks 2000 1y Infosim.

H Slayxeiplon napapetpomnoinong nepthapBavel toug otoxouc:

® Tn oUAAOYN Kot aloONKEUOT TIAPOUETPWY TWV CUCKEUWV SLKTUOU, TOTIKA 1 amd
anootaon
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e TNV anAomnoinon TG MOPAUETPONOINONG TWV CUCKEUWV

e TNV napakoAovOnon aAAaywv nmou cupBaivouv oTLC TTOPOUETPOUG

e ™n Sapopdwon KUKAWUATWY péoa anmd diktua xwpig petaywyn (non-switched
networks)

® TOV OXE6LOONO PLEANOVTLKWY EMEKTACEWV

H Slayxeiplon mapapeTponoinong, T0oo yla TIG MOPAUETPOUG UALKOU OGO KOl YLol OLUTEC TOU
AoyLopLkoU, amoteAeital anod MEVIE EEXWPLOTEG SPATELG:

e Ixebiaonog kat Alaxeipion CM. NeplapBavel kataypadr OAwv Twv oToXeiwv yLo To
oXeSLOOUO TNG MAPAETPOTTOINGNE KAL OPLOKO TWV SLaSIKACLWY Kol TwV gpyaleiwv yla
NV oAokAnpwpuévn Sloxeiplon Toug.

e Tautomoinon Mapapetponoinong. Opilel Ti¢ Baoikég mpodiaypadég tou SikTuou,
TWV UTOSIKTU WY, TWV ML LEPOUG OTOLXELWV TOUG KAl OAWV Twv aAAaywv/BeATwoswy
TIOU ylvovTal O€ aUTd.

e ‘EAeyxog MNapapetpomnoinong. MeplapBavet tov EAeyxo Kat TV a§loAdynon oAwv Twv
QUTNUATWY KoL TIPOTACEWY Yl 0AAAYEG/BEATLWOELG KaL TIC AVTIOTOLXEG EYKPIOELC N
arnoppielg Toug.

e KootoAoynon Katdotaong Mapapetpomnoinong. Meplapfavet tn Stadikacia kata-
vypPadC TOU UALKOU KOl AOYLOHLKOU TWV QVTLKELUEVWY TOU SIKTUOU KAl TIG TIOPEKKALOELG
otnVv ulormoinan tou SIkTUou og oXEoN LE TOV OPXLIKO OXESLACUO.

e EnaAnBeuon kat afloAdynon mapapetponoinong. MpoPAEneL pia €kBeon Tou UALKOU
Kol Tou AoyloptkoU Kat aflodoyel tn oupBatoTnTd Toug LE TIC KoBoplopéveg podia-
vpadig anddoong.

7.2.2 Awaxeipion IpoApdatwv

Mo tn Slatpnon tng owoTtr AslToupylag vOg SIKTUOU TIPETIEL VAL UTTAPXEL LEPLUVA YLOL TNV
KaAn Aettoupyia TG0 OAOKANPOU TOU SLKTUOU 000 KaL TWV EMLUEPOUC OTOLXELWV TOU. YITAp)XEL
Sladopa avapeoa otig Evvoleg opaipa/BAaBn kot AdBog os €va Siktuo.

To opaApa i BAGPN eival pia pun GUCLOAOYIKH KATAOTAGCH TIOU QTOLTEL TNV TTPOCOXH TOU
Slaxelplotr Kot tnv apecn 61opbwor) tou. Eva odpdApa cuvendyetal un owaotr Aettoup-
via ) peyaio aptbuo Aabwv (my. Otav ulo ypappn emKowwviag sivatl KoOpREVn Kat Sev
SLEpXeTaL onpa f UTtApxEL UTIEPBOALKA pLeyAAOG aplBuog amd Aavbaouéva bit).

To AaBog ivol £vo LEHOVWUEVO YEYOVOG, TTou cuviBwg &V CUVEMAYETOL SLaKOTH TNG
eMmKowwviag. Ztnv mepimtwon Unapéng Aabwv (ry. Aabog bit otn ypapur emikowwviog)
UTTAPXEL SUVATOTNTA AVTILOTABOULONG TWV CUVETTELWY TOUG HE TN XPron KUNXOVIOUWY EAEY-
Xou AaBwv ota dLadopa TPWTOKOAAX TIOU XPNOLLOTIOLOUVTAL.

O &evTOMLOMOG eVOG 0dAAUATOG YivETaL €lte e TN mapatipnon evéeiéewv and tnv kivnon
ToU SIKTUOU OE MPAYUATIKO XPOVO (Y. un amodekth kaBuotépnon ato avolyua oeAidwy Al-
abLktuou N} AAwV SIKTUOKWY UTNPECLwV), eite oe popdn ouvayeppoL (alarm) av unapyet
EYKOTEOTNEVO KOL CWOTA TOPAUETPOTIONEVO €va ZUoTNUA Alaxeiplong Aktuou.

OtV cUPBEL KETIOLO0 GPAALA UTIEPXOUV GUYKEKPLUEVO BAKLOTA YL TNV ETHAUGT TOU, TAL OTTOLO!
ovopalovtal KukAog Emegepyaciag Ataxeipiong ZdpaApdtwy (Fault Management Process
Cycle). Z0udwva pe autov kat adou cuupel to oddApa, Ta cuvrdn PruaTa oV MPEMEL va
okoAouBouv elval Ta MapaKkATw:
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Na nmpoodlopilotei 1o opaipa, SnAadn Tt eidoug opalpa eival kat anod mou unopel
Va TIPOEPXETAL.

Na evtoruotel to odpdApa, wote va avokaAudBel amd mowo onpeio tou Siktvou
Bploketal.

Na arnopovwOei To urtdAouto Tou SkTUou, WOTe va Uopel autd va Asttoupyel xwplg
mapeUnodion and 1o opaAua.

Na avadiapopdpwOei to iktuo, wote va ehayxlotonolnBei n emibpaon tng BAABNC oe
KATIOLO 1 KATTOLaL a6 OTOLXELa TOU.

Na yivel £€Aeyxog kot avaAuon twy evdeiewy, woTe va katavonBei kaAUutepa n attia
Ko va 500l pLa mAnpéotepn e€fynon tg mnyng tou obaAUaTog.

Na enmiokevaoTel 1) va avtikataotadei to otolxeio tng PAAPNG, wote va emaveABeL To
SlkTUO oTNV aPXLKN TOU KataoTtaon.

Na rtapakoAouOnOei to Siktuo amnd Tov ALaXELPLOTH yLa éva TIPOKAOOPLOUEVO XPOVLKO
Staotnua, wote va BeBalwbel 6tL to odbaApa eTAUONKe e emTuyia.

H enidpaon mou €xeL £éva opAApUa 0TO SIKTUO MOPEL VO LETPLACTEL LE TN XPrion EMLTAEOV
otolxelwv/povadwy Siktuou f pe TNV alayn otn Stadpoun enttuyxdvovtag £ToL éva Babuo
avoxng tou Siktuou ota odpdAuarta.

Ma va propei va emiteuyBei ypriyopn emilucon tou ripoBAnRpatog xpelaletal va yivel ypriyopn
Kal aflomiotn aviyveuon kot Stayvwon odaApATtwy, WOTE VoL UTIAPXEL N UIKPOTEPN Suvath
enpBapuvon otn Aettoupyia tou Siktuou.

ﬁl Apaoctnplotnta 1" (2o oXoAko epyaoctiplo)

1.
2.

Xwploteite o opadeG.

Avartiéte Uotepa amd oculftnon tTwv PeEAWV oag to &€Ng Bepa: «H unnpeoia tou
AlabIKTUOU 0TO OXOALKO EPYATTHPLO OTAUATA va Attoupyel. Kataypate ta Briuata
TToU Vot IPETTEL VA TIPOLYILATOTIOLNOETE, CUUPWVA UE TO TTPOTUTO SLOXEIPLONG TPAA-
uatog tou OSl, WOTE va EVTOTIOETE Kol VA ETUAUCETE UTO TO OPAAUA OTLC UTTNPECLEG
TOU OX0ALKOU epyactnpiouy.

Na yivel mapouaciaon twv AUoewv ToU Ttpoteivel KOs opada.

Na emAeyel amo toug pabnteg mota AUoN TIPOTEIVETAL WG N TILO AMOTEAECOTIKI UE
OUVOUAOMO TWV TIPOTATEWV.

Mpaypoatomol)ote pia avtoPia oto Siktuo Tou oXoAlkol epyactnpiou, wote va
edappooete Ta Bripata Tng AVong mou emAEEate kal va SLopBwaoete opaApa.

7.2.3 Awayxeipion Emiboocswv

H Awaxeipion Emboocswv (Performance Management /| Capacity Management) ermuke-
vIpwvetal otn dtachaAion otL n amddoon Tou SIKTUOU TTAPAEVEL OTA ATTOSEKTA ETTLNE-
60, auta yla ta omola oxedLAoTNKE VoL AeLTOUPYEL.

MEeAETA TO XPOVO AIMOKPLONG TOU SLKTUOU, TNV OIMWAELA TTAKETWV, TN XPHON TWV YPOLULWYV ETTL-
Kowwviag, Ta moocootd xpriong, To faduo Adabwv mou cuppaivouv K.A. AUTEG oL mAnpodopieg
ouvnBw¢ oUAAEyovTaL e TNV eDaPLOYH EVOG CUCTHMOTOC SLtaxeiplong SikTuou, Onwg elval to
TPWTOKkoAAo SNMP, pie Toug £€AC TPOTOUG:
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® e ouvexn apakoAoUOnon Kal eKTIUNON Ao To SLUXELPLOTH TNG TPEXOUCOC KATAOTA-
ong

® |IE OPLOKO CUVAYEPHWYV, OTav Ta eninmedo anodoong avéBouv 1 katéBouv amnod ta
nipokaBoplopéva Kal anodekta emnineda

H owotd oxedloopévn otpatnyk cUAAOYAG Kat avaAlvong Twv S€60HEVwV amodoong Tou
SLKTUOU ETUTPETEL OTOUG SLOXELPLOTEG TWV SIKTUWV:

e N0 TILOTOMOLCOUV TNV AMOTEAECHOTIKOTNTO KaLl TNV aflomiotia tou Siktlou.

e Na npoBA£Pouy ta mpoPAfpaTa TPV AUTA CUUPBOUV.

e Na emavaoxedlaoouy tn dldtagn tou SIKTUoU yLa aKOMO KAAUTEPEG EMLIOOOELC.
o No TTPOETOLUACOUV TO SIKTUO yLa LEANOVTIKEG BEATIWOELG.

'Lt TO OKOTIO AUTO TIPETEL O SLOXELPLOTIG TOU SIKTUOU VO ETILKEVIPWOEL TNV POCOXH TOU OTNV
TapakoAoUBNOoN KATIOLWY ETUAEYHEVWV TTOPWV TOU SIKTUOU, YLO VO UIMOPECEL VAL EKTLUAOEL
KaAUTEpA TNV KOTACTAON.

7.2.4 Awayeipion Koéotoug

H Siaxeipion kdotoug (Accounting Management 1} Billing Management) aoxoAsital pe
TNV apakoAoUOnon twv MANPOodOPLWV TTIOU GXETI{OVTAL LLE TN XPHON TWV TOPWV EVOG SL-
KTUOU KOl TOU KOOTOUG TTOU GUVETTAYETAL QO AUTH TN XPNon.

MaAAlota o TIOANEG ETUXELPAOELC KAL OPYAVIOUOUG UTIAPXEL XPEWON YA TIC T(POOhEPOUE-
VEG UTINPEOLEC Tou Siktou. QoToo0, ota Siktua ou Sgv £X0UV OTOXO TO KEPSOG, N €vvola
Tou KAotoug (Accounting) peplkég Popég avikabiotatal and tnv €vvola tng dtoiknong
(Administration).

O okomog TG dLaxeiplong kKOOTOUC, avaAoya LLE TV MepLMTWOoN, lval:
[a Ti¢ emyepnoeis Ue otoyo to kEpSoc:

e O UTMOAOYLONOG TOU CWOTOU TOoOU XPEWONG TWV UTINPECLWY OTOUG OVTLOTOLXOUG
XPNOTEG, OUASEC XPNOTWY, OPYOVLIOUOUG I ETIXELPHOELC.
la opyaviouou¢ xwpic otoyo To KEPSOC:
e H dnuoupyia pag KooToAdynong tng XpPrRong Twv mépwv Tou SIKTUou ava xpnotn n
ava TUAMO, yla Tov KaAUTEPO TPoadLloplopd Asltoupylwy, onwes Ann aviypddwv
aodpaleiag 1} cUYXPOVIOUOG SESOUEVWV.

H Slaxeiplong kOOTOUG EMiONG OTOXEVEL VA EVIOTILOTOUV OL XPROTECG | OMASA XpNOTwWY ToU:

e Mapafialouv ta Sikawpata npocPacng kot entBapuvouy to Siktuo.
e MMopel va KAVOUV [N OMOTEAEGHATLKA XpPrion Tou SiKTUou.

Oa mpénel o Slaxelplotig Tou SiktUou va oploel TG mapapétpouc mou Ba kataypddovral
oTouG SLadopouc kOUBoUG, Ta xpovika Slaotrpata tou Ba kataypadovtal, kKabwg eniong Kat
Tov aAyoplBpo ou Ba xpnoiomnotn el yla tnv kootoAdynaon. Z€ mepintwon mou Sev anattei-
TaL xpEwon, ta dedopéva mou Ba cuAdexBolv Ba Bonbrnoouv otn AP n anodacswv yla Tn
BeAtiwon tng anodoonc.
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,@l Apaotnplotnta 2" (ZTnv aibouvca Sidackaliag)

1. Meletwvtag TIg akoAouBeg mMAnpodopieg amo TG MoPAUETPOUC o €va SikTuo, TL
OUUTMEPACHATO UTOPOUUE va BYAAOULE yLa Tt Asttoupyia tou Siktuou;
® XaunAo to eninedo xpriong tng XwenTKOTNTAC.
e Augnuévn kukAodopia.
® Pubuog anddoong eival os pn amodekta emnineda.
® JUVWOTLONOC SeSOUEVWY OE KATIOLO ONE(o.
® AUENON TOU XPOVOU QTOKPLONG KATTOLAG SIKTUAKKG UTINPEGLOC.
2. Me Baon tig mapanavw mAnpodopieg, mola mbavr AVon 1 pUBULEN TIPOTEIVETE UE
okoro tn BeAtiwon tng anmodoaong tou Siktvou;

7.2.5 Awaxeipion Aodalelag

H Siaxeipion aodaleiag (Security Management) evog Siktuou acyoAeital pe tn dlaxei-
plon MAnpodopLwV TToU CXETI(OVTOL LIE:

e Tnv opaAn Asttoupyia tou Siktuou.

® Tnv mapakoAouBnon kat Tov EAeyxo tng MPOoBaong o TUALOTA TOU ) KL O ONO
To SikTUO,

e Tnv acpalela Twv dedopévwy tou Staklvouvtal kal armobnkevovTol o€ AUTO.

Mo vo oAokAnpwOel to £pyo tn¢ Staxeiplong aopalelag evog SiktUou, TIPEMEL OE TOKTA XPO-
VLKA SLOOTHATA VO GUAAEYOVTOL KL VO OVAAUOVTAL OL AmopaitnTteg mMANPodopLeg IOV OXETL-
{ovTal YE TOUG TOPOTTAVW TOUELG EAEyxou. Mo TO OKOTIO AUTO amalteital n XpARon epycisiwy
AOYLOMLKOU, OTIWG:

o MAatpopueg cuAoyng kot eAéyxou Siktuakwyv Sedopévwv (NMS Platforms)

® EpyaAeia kpunttoypadnaonc (cryptography tools)

® Epyaheia avBevtikomoinong (authentication) yla éAeyxo mpooBaong

e Juotnuata eAéyxou elofoléwv (intrusion detection systems)

e Alapopdwaon kot evepyoroinon Siktuakou telxoug npootaciog (network firewall)

e Edapuoyn pebodwv-noAitikwv aodaleiag (security policies)

o HuepoAoyia kataypadnc (logs) k.a.
KaBe éva amno ta napandvw spyoleia otoxeVel va KaAUPEL EMUUEPOUG TIC AVAYKES aodaleiog
€vOg Siktuou. Kabwg kabe éva amd autd €xel Stadopetikr dpthocodia xpriong Kot amote-
Aeopa, kaBlota tnv Staxeiplon aopaleiag evog SIKTUOU pia apketd mepimhokn Stadikaota.

Mo va eival anoteAeopatikn n Staxeipion acpaleiag evog Siktuou mpénel va ipoPAedBolv
OAeG oL TOAVEG atieg f ta onpeia KivdUvou, waoTte va ertheyouv Ta onpela 6mou xpetdlovtal
peyaAUTEPN IPOCOXN Tt TOUG SLAXELPLOTEC.

21N ouvéxela va gykatactadel To anapaitnto AoyLopKd ota onueia Tou SIKTUOU ToU atalL-
teltal, wote va toug Bondroet va mapakoAouBoulv, va TPOCTATEUOUV Kal VA EVTOTI{OUV TIG
TINYECG KWWEUVOU OTO CUVTOMOTEPO XPOVLKO SLACTNHAL.
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ﬁl Apaotnplotnta 3" (ZTnv aibouca Sidackaliag)
AvtioTolyloTe Ta mapakdtw epyaleio aodalelog (€L oTrAn) HE TG AVAYKEG TWV TO-
Héwv aodaleiag (aplotepr) oTrAn) mou KAAUTTTOUV.

1. M\atdoppeg cuAloyng Kat eEAéyxou
Siktuakwy dedopgvwy (NMS
Tnv opaAn Aettoupyla tou Siktuou. A, Platforms).

2. Epyaleia kpumtoypddnong

(cryptography tools).
3. Epyaleia aubevtikomoinong
Tnv mapakoAolBnon kat tov éAeyxo B. (authentication) yia €Aeyxo
NG MPOCBACNG OE TUAMATA TOU 1] Kol npooPaong.
o€ 6Ao 10 biktuo. 4. Juotnpota EAEyXOU ELOBOAEWV

(intrusion detection systems).

Tnv aoddhela Twv Sedopévwy mou . 5. Alapopdwon Kot evepyomoinon
SLakLvouvTaL Kat amodnkeyovtaL oTo diktuakou teixoug aodaleiag
Siktuo. (network firewall).

6. Epappoyn peBodwv-moALTIKwY

aodalelag (security policies).
ALlKOLOAOYNOTE TIG ETUAOYEC 0. ) )
7. HuepohoyLa kataypaodng (logs)

7.3 Npotuna Awaxeipiong

Ta BAGIKA CUCTOTLKA I} OVTOTNTEG altd Ta OTolal aroTeAelTtal éval TUTILKO Z0oTnUa Ataxeipt-
ong Awtoou sivat:

e O Awaxelplotic Awktvou (Manager Server)
e O Avtunmpoownog (Agent)
e H Baon MAnpodoplwv Alaxeipiong (Management Information Base, MIB)

Ta o yvwota Mpdtuna Awaxeipiong Atktvou (Network Management, NM), ta onoia ulo-
moloUv cuothpota Slaxeiplong eival Ta:

e To SNMP (Simple Network Management Protocol) Tou Altadiktuou
e To CMIP (Common Management Information Protocol) tou OSI

7.3.1 BaowKd GUOTATIKA ouoTratog Staxeipiong (MS - MIB - AGENT)

O Awayxelplotiig Awktuou (Manager Server) ival €vag n meploocdtepot H/Y, o omoiog Sia-
XElpiletal ta otolxeio Tou SikTUOU TTOU £XOUV ETUAEYEL YU AUTO TO OKOTIO.

JuvnBwg €xel eykateoTnUEVES SLadOpeG eDOPUOYEC KOL AOYLOULKO Ko, avAAOya LIE TO OXESL-
oopévo clotnua Stoxelplong Siktuou, payatonolel TIC €€Rg PaoLkEG Aettoupyiec:
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ATIOOGTEAAEL QUTHOTA OTOUG OVTLTIPOCWITOUG TIOU EVOIL EYKOTECTNEVOL OTO SiKTUO.
NAOUBAVEL ATIAVTAOELG ATIO TOUG QVTLITPOCWITOUG.

OplileL petaPAntég mapakoAoBNonG 0TOUG AVTLTPOCWTTIOUG.

MNapakoAouBel toug cuvayeppolg (alarms).

MNpoodépet katdAAnAo eptBarlov Siemadng xpriotn yla tnv KaAltepn mo-
pakoAoUBnon Twv nAnpodopLwv tou Siktlou.

‘Evag Avtupocwrog Aiktuou (Agent) sival €va AoyLOLKO TIOU eKTeAEiTOL 0 KABE SLKTU-
oKn UTtO Slaxelplon CUCKEUN 1) GUOTNLUAL.

Baowkég Aettoupyleg Tou eivat:

n cuAhoyr TAnpodopLWV o Ta SLAXELPL{OUEVA OVTIKELLEVA TOU SLKTUOU
n SLapopdwWon TwWV MAPAUETPWY TWV SLAXELPL{OUEVWY OVTLKELUEVWVY

N AAvVTNon oTo OLTHHOTA TWV SLaxelplotwy Siktou

n SnuLoupyia CUVAYEPUWY KaL N ATTOOTOAN TOUG OTOUC SLOXELPLOTEG

Mua Baon MAnpodopiwv Awaxeipiong (Management Information Base, MIB) sival eva
oxnua anobrikevong mAnpodoplwv ot pia Bacn dedouUEVwyY, TTOU XPNOLUOTOLELTAL YLa Th
SLaxElpLON TWV AVTLKELUEVWY/OVTOTHTWY O€ €va SIKTUO TNAETIKOWVWVLWY, OTtwg H/Y, extu-
TIWTEC, SpopoAoynTEG, SlavouEig KTA.

H Soun tng elval tepapyikn, HOLAlEL LE AVECTPAUUEVO OEVTIPO Kal kABe PpUANO eival Eva
SLoXELPL{OEVO QVTIKE(EVO, TO OO0 AVTLOTOLXEL O€ €vav MOPO ToU cuoTnuatog. Kabe sloa-
ywyn mAnpodopiag yivetal péow piag akoAouBiog aplBuwv mov ovopdletal Tavtonoinon
Avtiketppévou OID (Object Identifier).

Ot MIBs xpnotuomololv SouEG TVAKWY, SnAadn avtikeipeva pe MOANEG petaBAntég. OL Tti-
VOKEG £XOUV UNOEV 1 TieplooOTepeg eyypadeg Kal ta cuothuata NMS tig dlaxelpiovral
XPNOLLOTIOLWVTOC EVIOAEG, OTIWG OWVAKTNON, AVAKTNON EMOUEVNG N} EVUEPWON.
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Ewova 7.3.1.a: Napadetypa Soung MIB tou mpotumou SNMP

7.3.2 NMpwtékoAAo SNMP

To SNMP (Simple Network Management Protocol) sival éva mpwtokoAo mou oxedla-
OTNKE oo Tov opyaviopo IAB (Internet Architecture Board) yta tnv avtaAlayn mAnpodo-
PLWV LETOEL TWV SIKTUAKWY CUCKEUWV KoL amoTeAEL LEpog Tou Eminedou Edappoywyv tou
povtélou TCP/IP.

To SNMP napakoAouBel ta yeyovota mou cuppalvouv og €va SIKTUO, WOTE EVNUEPWVEL TOV
Sloxelploth. Eva SIKTUOKO YeyovOg Umopel va eival oTdAMOTE Umopel va pokaAEoel adu-
vapio ouvdeoLOTNTAG, OTWE N AMWAELA YPOUUNG ETKOWwViag, kot to SNMP pmopel va to
avtiAndOel mapakoroubBwvtag yla mapddelypa to pEyeBog tng kivhong os pia ocuvdeon.
Omnoladnmnote cuokeur] pe texvohoyia TCP/IP pmopei va mapakohouBnBei péow tou mpwto-
KOAou SNMP.

To mpwtokoAAo amoteAeital anod:

o Awaxelploti/£€¢ SNMP (SNMP Manager)

o Alaxelpl{Opeveg ZuokevEg (Managed devices)
e Avtunpoocwrnioug SNMP (SNMP agents)

e M Baon NAnpodopiwv Ataxeipiong (MIB)

Baolkag tponog Asttoupyiog SNMP. e Lo TUTIKA Xpron Tou pwtokoAAou SNMP, umtdpxet
£VaG aplOUOC CUCTNUATWY UTIO Slaxeiplon KaBwg Kol €éva N\ IEPLOCOTEPA CUCTH AT SLlayel-
pLong. To AoyLoULKO Tou ekteleital os KABe SIKTUOKNA UTIO Slaxeiplon ocuokeur f cloThUA
ovopaletal avinpdocwnog (agent) kot avadépel pHEow Tou MpwTtokoAAou SNMP ota cuoth-
pota Stoxeiplonc. H emikowvwvia tou SNMP yivetal LeTAEU TwV CUCKEUWVY KOl TOU oTaBpol
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Slaxeiplong tou Siktvou, o omolog MpofaAet Tig mAnpodopieg oto Slaxelploth.

Jtn Baotkn tou popdr, to SNMP culAéyel ebopéva Slaxeiplong ta omoila opyavwvovtal
o€ LepapXIkEG Sopég MIBs, omwg ol SMI SNMPv1 kat SNMPv2 (Structure of Management
Information).

Me xprion petafAntwy, onwg free memory (StaB<opn pvAun), system name (OGvopa cu-
otiuartoc), number of running processes (aplOUOC ekteEAOUHEVWY SLEPYOOLWV), KOL EVIOAWYV,
propel kot cUAAEYEL SeSopéva amd TIC CUOKEVECG TOU SIKTUOU KOl EVNEPWVEL TOV SLaXELPL-
OTH Yl TNV Katdotaon Touc. Emiong, smutpénel evépyeleg, Onwe n ebopuoyn véog napo-
HeTpomoinong i n aAlayn TG UNtdpxovoag TnS SIKTUaKNG dtatagnc.

Jtov mivaka 7.3.2.a mapouolalovtal oL Baclkég eVTOAEG Tou SNMP Kal oL eEVEPYELEG UE TIG
ormolec autég oxetilovrtal.

EVtoAég Evépyela
EMLKOWWVIAG
SNMP
Get avaktnon dgdopévou
GetNext OVAKTNON EMOpEVOU Sedopévou
GetBulk padikn avaktnon deSopévwy
Set OPLOMOC TIUNG MeTaBANTIG
Inform mAnpodopnon
Response amavtnon
Trap €16010lNCN ONUAVTLKOU YEYOVOTOG

Mivakag 7.3.2.0 Baoikég evioAég tou SNMP

Onwc mapatnpol e otnv €lkOva 7.3.2.a, n omoio mopouoLalel oxnNUOTKA TN Staxeiplon pog
SLKTUOKNC OUOKEUNC UE EVOWUOTWHEVO Avtimpoowro SNMP, AapBavouv xwpa ta €€ng BA-
HLOTAL KOTA TRV ETLKOLWVWVIAL

Mapadelypa evtoAng Set:

o O Awaxelplotig AKtUoU, pECw Tou ZTaBpol Awaxeiplong, ekwva tnv emikowwvio
oTéAvovtog tnv evtoAn Set mpocg évav Avtunpocwno SNMP.

® 3TN GUVEXELQ EVNEPWVETOAL N TLUN EVOG avTLKeipevou-0ID otov Avtutpocwro SNMP, o
onoiog elval eyKateoTnUEVOG Ot pia AlaXelpl{OpHevn ZUGKEUN Tou ALKTUOU.

MNapadelypa evioAng Get:

e O Awaxelplotrg AwtUou, péow tou Ztaduou Awaxeipiong, fekvd tnv emkowwvia
oTéAvovTaC TNV eVToAn Get mpocg évav Avtutpoowno SNMP.

® TN OoUVEXELD O ZTaOuo¢ Ataxeipiong AapBAvel Yla amAvTnon HE TNV TR EVOG OVTL-
keipevou-0OID amo tov Avtumpoocwrno SNMP, o omolog elval eyKATECTNUEVOC OE ML
Avoxepl{Opevn ZUGKEeUN Tou AlKTUoU.
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e O Aiaxelplotig AiktOou, PHEow Tou ZTaOuol Alaxeiplong, eVnEPWVETOL YLA TNV TLUA
TOU aVTIKEipeVOU-0ID amo tnv amouoKpUOUEVN ALKTUOKK ZUCGKEUN).

Napadelypa evtoAng Trap:

e O Avtuunpoownog SNMP, o omoiog eival eykateotnuévog o pa Atoyelp{Opevn Zu-
OKEeUN Tou AKTUOU, dnpLoupyel Kol amooTEAAEL pLa evtoAr Trap pog Tov ZTaduod At-
axeipiong.

o O Awaxelplotrg AlKTUou, HEow Tou ZTaOpoU ALaXeipLong, EVNLLEPWVETOL YLOL TO GUUBAV
Tou €\aBe XWPQ OTNV ATMOUAKPUOUEV ALKTUAKR ZUCGKEUR.

Ateukpviloupe otLta avtikeipeva-OID Bpilokovtal péoa otic Sopég MIB twv Aloxelpl{OeEVWY

JUOKEUWV.
5 AikTuakd
ZraBpdg :
Diayeipiong ﬂICIZXEIpICOHc\rn
\ : Aikroou UTKEUT

trap

set

Liayeipiotrig
MikTiou get
getnext

Avtirpocwtrog SNVIP i N
(SNMP Agent)
T o

N e

Ewkova 7.3.2.a: Aloxeiplon SIKTUAKI G CUCKEUNC LE EVOWHATWHEVO AvTipoowrio SNMP.

To SNMP £xel epdaviotel otig ekbooelg SNMP v1, SNMP v2¢, SNMP v2u, SNMP v2 kal otnv
o pocdatn SNMP v3, oL omoieg eival EUTAOUTIOUEVEC LE TIEPLOCOTEPEG EVIOAEG Kal KOAL-
TITOUV e SLPOPETIKO TPOTO Ta eMineda aohAAELAG TNG AUOBEVTIIKOMOLNONG KoL TNG OKEPALO-
Trag, onwc dpalvetal otov nivaka 7.3.2.5.
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‘Ek6oon SNMP AuBevtikonoinon Kpunttoypadnon
Xpnon 2upBolooslpdg .
SNMPv1 (Community String) Oxt
Xpron ZuuBolooelpdg ,
SNMPv2c (Community String) Oxt
SNMP v2u Xprjon Ovopatog Xpriotn Oxt
(Username)
Xprion alyopiBuwv MD5 1 | Xprion alyopiBuwv DES
SNMPv3 SHA 56-bit | AES-28

Mivakag 7.3.2.B: Ot ekddoelg tou SNMP kat ot Suvatotnteg aopAleLlag Touc.

ﬁl Apaotnpotnta 4n (2tnv aibovoa Siackaliog)

Kata tn Aswtoupyia tou mpwtokoAAou SNMP o éva Siktuo umdpxouv ta akoAouBa
oTolela:

Alaxelplotic Aktvou (avBpwrmog)
STaBuoc Aloxelplothg Atktiou
Awaxelpllopevn ouvokeun 1
AvTUITpOOWIO¢ CUOKEUNG 1
MIB cuokeung 1
Ataxelpl{Opevn cuokeLun 2
AvTITPOOWITOG CUOKEUNG 2
MIB cuokeung 2

EvtoAn GET

EvtoAn SET

EvtoAn TRAP

EvtoAn GETBULK

Mpaypotormnolnote £va mavidt poAwv avalapBdavovrag va urtoduBeite éva amo ta no-
PATIAVW OToLXEla. 2T CUVEXELA UAOTIOLHOTE TOl 0KOAOUBa oevapLa:

1. ExtéAeon evtohng GET

2. EktéAeon evioAng SET

3. EktéAeon evioAng GETBULK
4. ArtootoAn) evtoAng TRAP

Meta TNV OAOKANPWON TNG QVATTOPACTAONG EKTEAECNG TWV €VIOAWV, culntnote
oTNV OAOUEAELA TNG TAENG:

® TLoog mPoBANUATLOE Ao ToV TPOMo Asttoupyiag tou SNMP;
e [lolol eival oL Bacikol CUVTEAEOTEG TTOU TTPOKAAOUV TNV EKTEAECH LLOG EVTOANG;
® Jag ¢pavnke mepimAokn n Aswtoupyla Tou; Nat i OxL Ko yLoti;
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7.3.3 NpwtokoAAo CMIP

To CMIP (Common Management Information Protocol) sival éva mpwtokoAAo dlaxeipt-
ong SIKTUOU Tou HovTéAou emikowvwviag OSI, yia tTnv avtaAlayn mMAnpodoplwv LETALY
edappoywv Slaxeiplong SIKTUOU Kal TwV SLaxXeLPL{OEVWY OVTLITPOCWTIWV.

To CMIP amotelel évav avtaywviot tou SNMP kat emitpémnel tn Siktuakn Staxeiplon ou-
OKEUWV SLAPOPETIKWY 0PYAVICHWY OAAG KoLl KOTAOKEUAOTWY. YAOTOLE(TAL OE ouvepyaoia
pe ta mpwtokoAAa ACSE kat ROSE, Ta omola givat mpwtokoAAa Tou ennedou epapUoyng Tou
OSl:

e To ACSE (Association Control Service Element) xpnotpomnoteitat yia vo Slaxelplotel Tig
Slaouvdéaelg avapeoa oTLG SLOXELPL{OMEVEG CUOCKEUEG, OTIWG TNV EMLKOWVWVIA HeTOEY
Tou Slaxelplotn Kal twv CMIP avtutpoownwv (CMIP agents).

e To ROSE (Remote Operation Service Element) xpnotomnoteitat yla OAeg T avtaANoyEC
Sebopévwv tou CMIP.

Baowkdg tpomog Asttovpyiag CMIP. To mpwtokoAAo CMIP armoautel tnv eykabidpuon evog
OUOXETLOMOU PETaED TwV Slaxelpl{OUeEVWY CUCKEUWY TIPLV TNV €vapén omolacdnmote aAAng
ETUKOWVWVLOG KoL avTaAAayn g dedopévwy. AUTO YIVETAL LE TN XPriON UNNPECLWY CUCXETLOHUOU
tou CMIS. To CMIS (Common Management Information Services) nepiAapBavel éva cUvolo
UTINPECLWY, OL OTIOLEC XPNOLUOTIOOUVTOL YIa TN POGBacn Kal Tov EAEYX0 TWV SLKTUAKWY
OTOLXELWV KAl CUCKEUWV. TN CUVEXELA LLE TN XPNON TWV UNNPECLWVY £l80moinong Kot dlaxei-
plong tou CMIS umopet va petadépel dedopéva Sloxelplong amo Kat mpog tig Staxelp{oue-
VEC SIKTUOKEG OUOKEUEC.

Onwg npoavadépape to CMIS neplhapBavel unnpecieg cUCXETLOMOU, El60moinong Kot Sta-
xelplong, 6nwg autég palvovtal otov mivaka 7.3.3.a.

Ynnpeoieg CMIS | Evépyeleg
Yninpeoieg ouoxeTiouov
M-INITIALISE dnuoupyia CUCXETIOMOU HETALD CUOKEUWV
M-TERMINATE SLOKOTIH) CUCXETIOMOU HETALY CUOKEUWV
M-ABORT QTTOTON SLAKOTI) CUCXETLOMOU LETOEY CUCKEUWV
Yninpeoieg etbonoinong
M-EVENT-REPORT QTTOOTOAN YEYOVOTWVY
Yninpeoieg diaxeipiong
M-GET avaKTNoN WLOTNTAG
M-SET OPLOUOG LBLOTNTAG
M-ACTION arnaitnon EKTEAEONG LLLOG EVEPYELOG
M-CREATE dnuoupyla evog avTikelévou dlaxeiplong
M-DELETE Slaypaodr evog avtikeldévou Slaxeiplong

Mivakoag 7.3.3.a: Yninpeoisg tou CMIS
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Qotooo, apolo ou To CMIP mpoodépel MOAU MePLOCOTEPEG AELTOUPYIEG O OXEON ME TO
SNMP, oL SIKTUOKEG OUOKEUEG Tou AladSLktUou umootnpilouv To MpwTtokoAAo SNMP kat oxL
to CMIP. Auto ocupPalvel ylati Ta cuotipata dlaxeiplong Kot oL aviupocwnotl tou CMIP
glvat oAU 1o mepimAoka KoL €XO0UV HeYAAUTEPEC OMALTOELS OE TTOPOUG GUCTHOTOG VLo TN
Aeltoupyla Toug.

7.3.4’EAey)o0G6 Kaw mapatipnon Siktoou pe xprion NMS

Onw¢ npoavadépape, éva Zuotnpa Alaxeipiong Awtvou (NMS) sival €vag ouvSuaouog
gpyaleiwv UALkoL r/kal AoyLoULKOU, TaL OTOLaL EMITPETIOUV OTO SLOXELPLOTH va eTUPAETEL Ta
ETUUEPOUG aToLXEla amod ta omola amoteAeital éva S{KTUO Kol Vol To EAEYXEL YLA CNUELD PE
nipoBAnuatikn Asettoupyia og ox€on e Ta amodekTd enineda Asttoupylag.

To NMS napakoAouBei eowTePKA SLapkwg TO SIKTUO yla TURUATA HE opyr Asttoupyia A
aduvapia anokplong, mou mBavo va opeihovtal og UTepPOPTWON YPAUUWY, SLAKOULOTEG I
OUOKEUEC EKTOG AELTOUPYLOG, UTINPECLEG XWPLG AmOKPLON, YPAUUES XWPLG EMLKOWVWVIA K.A. KAl
eldomnolel Tov Staxelplotn LEow e-mail, pnvupatog SMS n kamola GAAN popdn cuvayepuou.

MNapadeiyparta yla To mwe UMoPEL va TpayHatonotiosl eEAEyxoug sival va oteilel aitnua
npoBoAng pLog otooeAidag (HTML request) oe éva Alakoptoth lotooeAidwv (Web Server)
va oteiel éva e-mail péow tou SMTP e éva Alakoplotr HAektpovikng AAAnAoypadiag (Email
Server). Emiong XpnolonoLel MTPOKOOOPLOMEVEG TIUEG LETPHOEWYV, OTIWG O XPOVOC ATIOKPLONG,
n StaBeootnta, xpovog ANEng KA.

OuolaoTtikad éva NMS amoteAeital and otolyeia mov avaAapfavouyv:

o EVTOMLOMO GUGKEUWV SIKTUOU, OLUTOLATO EVIOTILOKO €VOG SLOXELPLIOUEVOU QVTIKELLEVOU,
OMW¢ €vag Slavopéag, otav auto ouvdEetal oto Siktuo.

o NMapakoAolBnon cuokeVwv SIKTUOU, WOTE va £XOUV LYLA AElToUpYia KOL VO QVTATTOKPIVO-
VTOL OTLC TIPOKOOOPLOUEVEG OMALTAOELG AmOS00T1¢ TOUG.

e Avdaluon anddoong Siktuou, [e apakoAolBnaon xprong eUpoug LWVNG, AMWAELAG TTOKE-
TWwV XPOvou ARENC Kol AAAEG CUOKEUEG LLE EVEPYOTIOLNIEVO TIPWTOKOAAO SNMP.

® ‘ESUMIVEG ELBOTIOLNOELG |LE OPLOMO CUVAYEPHWY YL TA AVTIOTOLXA OgVAPLA TIPOBANUATWY
KOl aTOOTOAN €L6OTIOLNOEWY OTOUG SLOXELPLOTEG.
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Ewova 7.3.4.a: NapdBupo Slaxeiplong diktuou pe xprion Demo OpenNMS

TOotnua Alaxeipiong Alktuou e xprion npwtokoAAou SNMP. Onwc npoavadEpape, unap-
xouv edpappoyec NMS mou umootnpilouv to mpwtokoAho SNMP, kaOw¢ MOANEC CUOKEUEC,
avefapTNTWE KATAOKEUAOTH, €X0UV eVOowHaTwHEVOUG SMNP agents kot SleukoAUvouv thv
TapakoAoUONOH ToUG PECW TOU TIPWTOKOAAOU. lNa va UMOPECEL L0l CUOKEUH VA EVTOTILOTEL
Kal va opakoAouBnOei, apkel va avayvwploTtel kot vo evowpatwOel 0to AoyLlopikd tou NMS
To oxNuo MIB mou amatteital yia va yivel n dtoxeiplon tng cuokeunc.

Fevikotepa ta NMS pe xprion mpwtokoAAou SNMP emitpénouy:

Tn ouAAoyn dedopévwy and onoladnmnote npoéAseuon SNMP

TNV erAoyn Twv avikelpévwy 0D mou Ba mapakolouBnBouv

v vrtoothpEn SNMP mivakwv kat Snuloupyia mpooapuoopévwy MIBs
™ ANPn SNMP nayidwv (traps) amo epopoyEG Kol CGUCKEUEC TOU SIKTUOU
T Slapdpdwaon cuvayEPUWY Kol TILWV oplwv TtapakoAouOnaong

A H eykatdaotacn gvog NMS Sev pmopel amod povn Tng va KAVEL OTOTEAEGUATLKN

™ Slaxeiplon kot EAeyxo tou Siktuou. Ma va cupPel auTd, ol SLOXELPLOTEG OdEi-
Aouv va opicouv 6To cUOTNUO TouG KAatdAAnAoug cuvayepolg, ota KataAAnAa
onUela, woTe va eVIOmI{ovTaL KoL VO AVTLLETWTITLOTOUV TO TIPOBANUATIKA onUEeia
o€ SLAKOULOTEG, EDAPHOYEG Kal EMIKOWWVLA, TPV autd e€eAyBolv o TTOAU 0o-
Bapotepeg PAGPEG.

H edbappoyn pe tnv mhatdopua Stoxeiptong NMS eykabictavtal os éva otabuod gpyoaoiog,
ETUKOWWVEL LE TLG SIKTUAKEG OUOKEUEG KOl OUAAEYEL SedopEVa oo TIC TANPODOPLAKEG BACELG
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(MIB) toug. Ot mAnpodopieg mpoBaliovtal, eite oto mapdBupo/kovoola Sloxeiplong tng
edappoyng eite WG AMAEC TIUEG, £TE WG OTATLOTLKA, £(TE Pe popdr) ypadnUATWY ylo KAAUTEPN
KATavonon Toug arnod Toug SLOXELPLOTEC.

MNapadeiypata NMS Aoylopikou sival ta Microsoft Nerwork Monitor, OpenNMS, Net-SNMP,
Pandora FMS k.a.
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Epwtioslg— Aoknoelg KepaAaiov

1.
2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Tielval éva Zuotnua Alaxeiplong Atktoou (NMS);

T Suvatotnteg mpoodEpel Eva cuotnpa mapakoAolBnong kat dtaxeiplong tou Stktiou
otov SLaxelploTh;

Moloug topeig Staxeiplong meptAapBAavel To HovtéNo SLaxeiplong SIKTUOU TNAETILKOLVWVL-
WV ToU opyaviopou OSI;

Me T acxoleital n Awaxeipion Noapapetpomnoinong (CM) tou povtélou Alaxeipiong At-
KTOwv tou OSI;

Molot elval o otoyol tng Alaxeiplong Mapapetpomnoinong tou LoviéAou Alaxeiplong
AwktOwv tou OSI;

AvadEpeTe OVOUOOTIKA TLG TIEVTE SPACELS AMO TIG OMOLEC amoteAeital n Alaxeiplon
Mapapetponoinong tou povtéAou OSI, TG00 yLa To UAIKO 000 KOl YOl TO AOYLOULKO.
TiLepyaoieg mepthapPavel o Zyebdtaouog kat Atayeiptan CM kot o EAeyyoc Mapauetporoi-
nonc¢ otnv neploxn Ataxeiplong Napapetponoinong tou poviehou OSI;

TiLepyaoieg nepthapBavel n Tavtonoinon Mapaustpornoinong, n KootoAdynon Kardaota-
onc Mapauetporoinonc kal n Enaindevon kat AéloAoynaon Mapauetponoinong otny me-
ploxn Alaxeiplong Napapetpomnoinong tou povtédou OSI;

T elvat To odpaApa kot to AaBog kat ola n Stadopd toug, cupdwva e t Alaxeiplon
SpaApdtwy tou povtédou OSI;

Me mtolo tpomo pmnopei o Staxelplotrg Siktou va evtomioet éva odAaApa oto Siktuo;
Ano mnola Brpata anoteAeltal o KUkAog Emefepyaoiag Alaxeiplong IdaApdatwy (Fault
Management Process Cycle);

T elval n Alayeiplon Emdooswy (Performance Management) tou povtélou Alaxeiplong
AwtOwv tou OSI;

TLodeilel va KAveL 0 SLaXeLPLOTAC SIKTUOU Katd Tnv Aloxeiplon EMS60ewv Tou HovtéAou
OSl, WOTE va KATAOTPWOEL UL ATIOTEAECHLOTIKY) OTPATNYLKA CUAAOYIC KoL OVAALONG TWV
Sebopévwv anoddoong tou Siktvou;

TL mpoodEpPeL 0TOV SLaXELPLOTH SIKTUOU ULt OWOTA OXESLAOUEVN OTPATNYLKT) GUANOYNAC
KaL avaAuong twv dedopévwy anddoong tou Siktuou;

TL elval n Awaxeiplon Kootoug (Accounting Management) tou povtélou Alaxeiplong
AwtOwv tou OSl;

Molog eival o okomog tng Atayxelptong Kéotoug tou povtélou Alaxeipong Alktuwv Tou
OSI, avaloya pe TO OTOXO TOU EKACTOTE OpyavLIoUoU N eTXeipnong;

Tu elvaw n Awayxeiplon Aodaheiag (Security Management) tou poviéhou Alayxeiplong
AwtOwv tou OSI;

TLMpémel va tpaypatonolnBel, wote va eival amoteheopatikiy n Alaxeipion Aodadeiog
Tou Hovtélou Alayeiptong Atktowv tou OSI;

Ti elval o Atayelplotng Aiktuou (Manager Server) Kot TtoLeg ivat ol Baolkeg Asttoupyieg
TIOU ETUTEAEL;

TL elvat o Avtunmpoocwnog Awktuou (Agent) kal ToleG givat ol BaoIkEG AeLToupyleg mou
ETUTEAEL;

TL elval n Baon NAnpodoplwv Alaxeipiong (Management Information Base, MIB) kot
mola eivat n dopn Tng;

T elval 1o mpwtokoAo SNMP (Simple Network Management Protocol) kat ano mola
Baowka otolyela amoteAeital;

TLelval éva SIKTUAKO Yeyovog oUdwva e TOo TTPWTOKoAAo SNMP;
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24.

25.

26.

27.

28.

29.
30.

Mwg Aettoupyel To mpwtokoAAo SNMP;

Moteg eivat ol Baotkég eVTOAEG Tou TTpwTOokOAAoU SNMP;

Mowa Sladopa €xel n mpwin €kdoon SNMPv1 tou mpwtokdAAou SNMP pe tnv 1o
npoodartn ékdoon SNMPv3 avadoplkd pe Ta otolyeia acdaletag tng avbevtikomoinong
KOlL TNG AKEPALOTNTAG;

TLeival to mpwtokoAlo CMIP (Common Management Information Protocol) ko aré mota
Baoika otolxeia amoteAeltal,

Mota eivat ta U0 Baotkd MpwtokoAa ou xpnotpornolel to CMIP, ylati xpnotpomnolou-
VTaL Kal o€ Tolo eminedo tou povtédou OSI Bplokovtal;

Mwg Aettoupyel To mpwtokoAAo CMIP;

Moteg eivat oL Baotkeg umtnpeoieg tou CMIS avaloya pe TG Epyacieg OV EMITEAOUV;

Aoknoelg oe Epyaotnplako NepiBaiiov

1.

Mreite otnv Lotooeliba tou Demo OpenNMS (http://demo.opennms.org/opennms/

index.jsp) kot pehetnote to mepPaAlov dlaxeipiong Siktou mou poodEpEL.

e [MAonynBeite otoug SlakoploTEG Kat Selte ta otolyeia mou poPfdaAlovtal otnv 086vn
Slaxeiplonc.

e Evtormiote €éva ouvayeppo Kot Selte Tnv attia tou.

e Avalntnote pa Slaxelpl{opevn cuokeun amo tnv IP dtevBuvor) tng.

o Acite éva ypadnua (uevol Reports->Charts) kat culntrote Tl cupnepdopata Byalete
oo aUTA OXETIKA UE TN Aettoupyia Tou Siktuou.

. Eykotaotrote oto epyaoctrplo pa epapuoyn Staxeipiong diktvou, avaloya pe To epL-

BaAlov Aettoupykol cuotrpatog rou sivat Stabéoo. MNpoteivovtal ot

OpenNMS (http://www.opennms.org/get-opennms/)

Net-SNMP (http://www.net-snmp.org/download.html)

1 omota AAAN £XETE 6N EYKATECTNEVN OTO EPYACTHPLO OOC.

o MeAetrote to nmeplBaiAov dlaxeiplong mou mpoodEpeL n eykateotnUévn edpappoyn.

o Ekteléote éva mapadelypa evtoAng GET kal deite ta amoteAéopatd TG,
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Kedpalaro 8o
AIDOAANEIA AIKTYQN

Elcaywyn

¥’ autod to kedpAAalo Ba LEAETCOUUE TNV avaykaloTnTa TG Mpootaciag twv mAnpodopla-
KWV CUCTNMATWY KoL TWV ETIKOWVWVLWV TOUG. ApxIka Ba yivel pia mpoomabela avayvwplong
Tou poPAnuatoc, SnAadr amo moLlov Kol yLoti TpENeL va mpootateuBoUv ta mAnpodopLlakd
CUOTHHOTA KOL OL ETIKOWVWVIECG TOUG. KaTomy Ba LeEAETHOOULE TIG BACLKEG EVVOLEC TNG A0DA-
Aelog SIKTUWV Kal TEAOC Ba meplypAdOoUV OL TEXVLKECG KOl TOL LETPO AVTLUETWIILONG ATIELAWV.

A akTikoi ZToyot
Me tnv ohokAnpwoaon tou 8% kedalaiou ot pabntég Ba npénel va eival os Béon va:

® 0opilouv TIG BaoLKEC Evvoleg TNG aodaAeLag mMAnpodopLWV

® SLATUTIWVOUV TOUG KvEUVOoUG Kal TLG aduvapieg twv Siktvwv H/Y

e chapudlouv pebddoug kal gpyadeio avayvwplong tng mapafiaong tng achalelog
KOlL TTPOOTAOLAG TNG

e cdapudlouv tpomoug, nebddouc kal epyaleia, wote va unopolv va dtacdalicouvv
™ SLaBeoUOTNTA TWV TTIOPWV KOL TWV TANPOPOPLWYV EVOG UTTOAOYLOTLKOU GUGTHOTOG -
SiKtuou

® Xpnotuomololv Kot va puBpilouv otolxelwdwe to telyog mpootaciag (firewall) evog
H/Y - Swktvou

e cfnyouv tn onuoaocia g aodalelag mAnpodoplwv Kot SIKTUWV oTo TEPIBAANOV LLLOG
ouyxpovng emixeipnong

ASaKTikEG Evotnteg

8.1 Baowkég evvoleg Aodalelag Sedopévwy.

8.2 EUTLOTEVUTLKOTNTA - AKEPOLOTNTA - SLABECLUOTNTA - AUBEVTIKOTNTA — EYKUPOTNTA.
8.3 Aduvapieg — kivduvol.

8.4 M£Bobol kal Texvikég mpoaotaoiag.

8.1 Baotkég €vvoleg AodaleLag dedopsvwv

Mo va KoTavoroeL KATIOLOG TNV €vvola TNG AoPAAELOG, TIPETEL VAL OTTAVTIOEL OTA EPWTAOTA
TL onuaivel n acpaiela yla Tov kabBéva amo gpdg, molot eivat autol mou npoomadolv va
napaBLacouy Tnv aodAAEL KOL TIOLEC ELVAL OL TIPOBECELG TOUG.

MO TOUG TEPLOCOTEPOUG ATIO EUAG, OTAV OKEDTOUOOTE TNV aopAAELd O OXEON UE TNV TE-
XvVoAoyla KOl TOUG UTTOAOYLOTEG, EVVOOUE OTL KATtoloGg BEAEL val UTIOKAEPEL TOV apLBUO TNG
TUWOTWTLIKAG LOG KAPTAG ) TOV TPATelko Aoyaplacuo pag yla mpodaveic Adyouc. Amo tnv aAAn
LEPLA, av KATOoLoG elval avBpwrtog mou emdpa Kal EMNPEATEL KOWVWVIKOTIOALTIKA [LE TOV TPOTIO
{wNg tou Kkat tnv SoUAeLd Tou, TBavdv kamolot va evlladépovray yla TG mAnpodopieg mou
aroBnkeVEeL OTIC NAEKTPOVIKEG CUOKEUEC TOU KAl YLa TLG TTANPodopieg ou peTadEpel HEow
Twv Snuociwv diktuwv Kal va mpoonabricouv va unokAéPouv Kamoleg mAnpodopleg amnod
TO NAEKTPOVIKO TOU TaXUSPOUELD. Z€ YEVIKEG YPAUUEG, 0 HECOG avBpwmog eival adlddopog
TEPAV TWV MANPOdOPLWY IOV TIOAVOV amoBNKEVUEL GTOUG UTIOAOYLOTEC KOL VTAANACOEL LECW
NAEKTPOVIKWV CUVAANQY WV, TWV OTOLWV N UTTOKAOTIH) UIMOpPEL VoL amopEPEL KATTOLO OLKOVOLKO
odelog.
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Map’ 6Aa autd, o¢ ultoBEooupE OTL YeEVIKOTEPA aodAlela elval n mMpoomabela mMpooTaciog
oo eEWTEPIKEG ETUPOUAEC TWV TTANPOPOPLWY KOL TWV CUCTNHUATWY, KOTA TNV SLAPKELD TNG
AelToupylog Toug 1 KATd Tt SLApKELa eTLKOWVWVIAG e AANa NAEKTPOVIKA TTANPOdOpLAKA GU-
otAuata.

3’ auTO To onelo TIPEMEL VO SLEUKPLVICOULE TL E(vVOIL UTO TIOU TIPETIEL VA TIPOOTATEUCOULLE.

Népog nAnpodoplakol Zuctrpatog i Ayado (Asset). KaBe avtikeipevo i mOPOG moU avrKeL
I utootnpilel éva mAnpodoplakd cuoTna Kol To omolo ailel va mpootateuBeL.

Ta ayaba eivat:

e Ktipla, Ymoloylotég, Awktuakr Yrodoun,

o ErumAa, KTA

o Apyxeia (nAektpovika, évtumal)

o Aoylopikod Edappoywy, AeltoupyLka Zuotnpata, KTA.

‘Opwg notog emiBouvAeveTal TNV AoHAAELA TWV CUCTNUATWY KoL TWV ETILKOWVWVLWV;

Av yupiooupe miow otov SgUTEPO TTAYKOOHLO TIOAEUO VoL SoUUE €va mapadstypa. Ag urtoBé-
OOUWE OTL elpacte otnv B€on Twv Mepuavwy Kal OEAOUUE va EMIKOWWVACOUUE HeTadEpo-
VTaG pnvopata yu TG B€oelg mou mpokeltal va mANEeEL n agpomnopla oe OAn tnv Evpwrnn.
'O\eg oL eAelBepeC KUBEPVNOELS TIC KOOUOU e KABE TexVoAoyLko péco Ba mpoomaboucay va
urtokAéouv auTEG T MAnpodopiec.

EMOUEVWG 0 TTPWTOC Tou €Xel Adyoug va mapafLdcel thv aoddaAeia mAnpodopLwy Kal emL-
KOWwVLwY, Kabwg Kol To avtiBeto va Tt mpootatelosl pue kABe tpomo kot mbavotnta
SLaBétel kol To KaAUTEPO €OMALOUO, glval oL KuBepvhoels. Baowkd otolxeio otnv aoddiela
elval va kaBopicoupe molol elpacte Kat arnod motov Béhoupe va mpootateuBoupe, Snhadn
TIOL0G €lval 0 KAAOG KA TIOLOG O KOKOG.

H ouvnOng taktikn mou akoAouBel cuvnBwe pla etatpeia f évag opyaviopog pe moAAoug
gpyalopevoug Kal eAATeG gival va ansuBuvBel oe cupBolloug aoddalstoc. H Bswpla mou
unootnpiletal and autoug ival “00o mepLoootepn achaAela emtevxBel tooo kaAUtepa”.
2TN MPAYUOTIKOTNTA OUWC LoXUEL OTL 8ev umapyel anoAutn acddlela kal Baociletal otnv
Oéa OtL n anmdAutn achaAela Pnopel va emteuxBel povo, otav dev Slaxelpl{Opaocte gvai-
oOnta Sedopéva kal Otav SEV UTIAPXOUV LUCTLKA TIOU TIPETIEL VAL LETad0B0UV.

Baowopevol o’ autr) tn Bswpia n acpAAELa TOU Popei va TeTUXEL KAmoLog Baciletal mava
€ MLl AVAAUOT QVTLOTAOHLONG TOUG KOOTOUG Kol TwV WPHEANUATWY TTOU UIMOPOUV Val ETL-
teuxBoulv, avtiBeta pe Toug elbIKOUG aodPAAeLag mou umootnpilouv OTL TIPETEL val eEMeVOU-
BoUv 000 To SUVATOV MEPLOCOTEPO XPHHATA, WOTE Va eMITEUXOEL N amoAuTn Mpootacia Twv
TIANPOdOPLWV KoL ETKOWWVLWV. Na mapadelypa o pa Tpanela molo sival to péyebog tng
enévduonc mou KAavel otnv achaiela; Kat av o aplBpog oG moTWTLKAG KAPTAG TTOU XA0nKe
Sloppelioel, OLEG elval oL CUVETELEC; Elval TTOAAQ To mapaSelypaTa LE TIEPUTTWOELG TIOU EYL-
VOV 0YOPEC E QVTIYpad O TILOTWTIKWY KOPTWV O€ TIOAELG 1 KAl XWPEG Tou Sev eixe emiokedtel
TIOTE TOU O KATOXOG TNG TLOTWTLKAG KAPTag. Mola ival n enidpacn amod TETOLO MEPLOTATIKA
otnv aflomioTia tng TPAmelag Kol ToLo TO KOOTOG OE aVTLoTABULIoNa Le TV enMévduch othv
aodAAeLla TTOU £XEL KAVEL,

Ol ouvéneLeg amo tnv napaBiocn tng achaielag evog ayabol pnopel va eivol AUECESG OLKO-
VOULKEG CUVETIELEG, OTIOU opel eUKoAa va HeTpnBel To KOOTOC TOUG, OMWG yLa TTaPASELly U
n enavayopd evog UALKOU WETA TNV KATAoTpodr, OLWE UMOPEL Vo UAPYOUV KOl EUUECEC
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OUVETELEG TToU eV elval eUKOAO va UTIOAOYLOTEL TO KOOTOG. Ma mapadelypua, av pio tpansla
Téoel BUpa urtokAomn ¢ Twv Kwdikwv web banking, Ba xabel n eumictoouvn kat pall Ba xa-
BoUv Kal ol meAdteg TnG. Eva AAAO KOOTOC Ba NTav Ol VOULUEG GUVETELEG TTOU TIBavOV va
UTIAPXOUV WG amotéAeopa tng mapaPiaong aodalelag. TEAOC, av TO TPOIOV TTOU MAPEXEL La
gtalpela ival untnpeoieg mou Baoilovral o mAnpodoplaKd cuoTHUaTa Kal N mapaBioocn Tng
oodpalelag pokAAeoe POVIUN 1) apodikn aduvapia mapoxng tng unnpeoiag (enibeon DOS-
Denial of service), To KOOTOG N TAPOXNG UTtNPECLAG Elval avuTIOAOYLOTO TEPQ A0 TO KOOTOG
ToU uropel va umapéel AOyw VOULKWY CUVETELWV. Mo TapAdelyua, av Hiot TNAETIKOLWVWVLOKNA
etatpeia kwntng tnAedwviag SnAwoel aduvauio va mapéxel KAROELG, unvupota, Aladiktuo
eni pa eBSopada, ol armwAeLeg TBOVOV va €ival OVUTIOAOYLOTO LEYAAEC.

8.2 EMTILOTEUTIKOTNTA - OKEPOLOTNTA - SLABEoLLOTNTA - AUOEVTIKOTNTA — EYKUPO-
™Tmra

Téooepa ival ta Baotkd PoBAOTA TTOU PEMEL VAL EMIAUCEL KATIOLOG KOTA TNV avAAuach Kot

10 oxeblaopd tou eminedou TnG acdAAELaG TOU BEAEL vaL ETILTUXEL.

To éva avadEPETAL WG EUMLOTEVTIKOTNTO TWV MANPOodOPLWV KoL OXETIZETAL LE TNV TIBavOTNTA
Slappong minpodoptwy. MNa mopddetypa, 0tav armooTEANOUE TOV ApLOO TNG TLOTWTIKAG LOG
Kaptog, O€houpe va to apaldPel HOVO 0 TAPaANTITNG Kal KAvEVaC AAAOC.

Epmotevtikotnta (Confidentiality) elval n amotporr) tng mpooBaong oe WOLWTIKEG TIAN-
podopieg anod aroua mou Sev €xouv e€ovclodotnan.

To deUtepo Baciko mMpoPAnua eival va e€aodaAloTel N avayvwpLoILOTNTA TNG TAUTOTNTAG
auTtoL Tou €xeL MpooPaacn 1 LETASLOEL TIG TANpodopies. Ma mapddelypa, OTavV AMOOTEAAEL
KATIOLOG TOV apLlBUO TNG TILOTWTIKAG TOU KAPTAC, TPENEL va SlaodaAloTel pe kABe Tpomo OTL
glval koL 0 KATOXO0G TNG KAPTAG.

AuBevtikomoinon (authentication) i miotonoinon tavtotntag eival n e€acddiion otLn
TANPodOPLa TIPOEPYETAL ATIO AUTOV TIOU VOULITOU LE OTL TNV LETESWOE.

To tpito MpOPAnUa opiletal w¢ akepaldOTNTA TWV TANPOPOPLWY TO OMolo onpaivel OTL N pe-
tad16opevn minpodopia dev €xel umootel kopia aAAayr KOTA TNV arOoToAr. Na mapddely-
L0, aV KAToLog umopouoe va aAAAEEL TO aplBpd Aoyoplaopol TParmmélnNG KOTA ITANPWHL KOG
OUVOAAOYAC VLo TRV ayopd eVOC Tipoiovtocg Kot £Bale to S1kd Tou Aoyaplacpo, Ba ftav mopo-
Bilaon Tng akepaldTNTAC.

3’ 0UTO TO ONUELD elval oNUOVTLKO va SLEUKPLVLOTEL TTOLOC elval 0 e§ouctlodotoupuevog, SnAadn
TIOLOG £XEL CUYKEKPLUEVA SIKALWOTO TIpOoBaong kal emeepyaciog oTig MAnpodopleg Kot ota
péoa yla tn dlaxeiplor toug. Npodavwe e€ouctodotnon €xeL o Snuloupyog mou avadEpeTat
WG LOLOKTNATNG KAl KAT' €MEKTOON OAOL OL XPr)OTEG OTOUG OMOIoUC £XEL SWOEL TNV ASELA UE
Swalwpata LePLKAC i mMARpoug mpooBaonc.

Akepauotnta (integrity) eival n Staopaiion 6tL ol mMAnpodopleg Exouv umootel alAayEg
MOVO oo €€0UCLOSOTNUEVA ATOUOL.
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To televtaio Baoko INtnua sival n mpoAndn oto oxedlaoud tng achaAelag OTL TA ATOUA
TIOU GUUMETEXOUV O€ NAEKTPOVIKEG ETILKOWWVIEG Kal SlaxelpilovTal EUMLOTEUTIKEG TAnpodo-
pleg va unv pmopoUv va apvnBouv TV UTAOKH TOUC.

Mn dpvnon tavtotntag (Non repudiation) opiletal wg n pn amonoincn twv euBuUVWV €K
TWV UCTEPWYV XPNOTWV TIOU CUMUETELXOV O€ Lol NAEKTPOVLKI) ETILKOLVWVLAL.

Juvnbwg oe pla NAEKTPOVLIKA EMLKOWwvia Tou petadidovral svaiobnta Sedopéva eival
anapaitntn n netonoinon tng TAUTOTNTOC Tou Xpnotn aAld kot n e¢ooddalion otL Ta Se-
Sdopéva dev €xouv tporomnolnbel and pn eovclodotnuévo atopo, SnAadn o cuvduoouUOg
NG AUBEVTIKOTNTAG KoL TG AKEPALATNTOC TTOU lval yvwoTtr wg e€aodalion tng Eykupotntag
(Validity) Twv mAnpodoptwv.

TENOG O HUEPLKEG TIEPUTTWOELG OTIOU elval amoapaitnto va dtacdalloTel n adlaleuttn mapoxn
npooPaong os MAnpodopieg anod sfovolodotnuévoug xproteg opiletal n évvola tng Stode-
olotNTaCg TwWV TANpodopLwy. Av yla TaPASelyUa apvoUVTaV O SLKTUOKOG TOTIOG NAEKTPO-
VIKoU Ttoxudpopeiou tng Google o€ pePLKA eKATOUUUPLO Aoyaplaopoug Tty mpdofaacn oTig
rAnpodopiec touc peta anod emnibeon hacker, Ba Atav napapicocn tng StabeoipudTnTag Twy
TAnpodopLwv.

AapBavovtag unon dAa ta mopanavw NTHUOTA KAtd To oxedlacpd tou emumédov aoda-

Aelag mou BEAEL va eEMITUXEL KATIOLOG LBLWTNG, ETOLPELD, OpYyaVIOUOG pmopel va SlatunwOel
£VOLG YEVIKEUUEVOG OPLOUOG yLla TNV a.oddAELa.

Acdalsia Twv AnpodopLwv sival n enitevén tou oxedlalopevou enuédou SLabeotud-
TNTOG, AKEPALOTNTAG KAL EUTILOTEUTIKOTNTOG TWV TTANPODOPLWV.

Ma tnv eniAuon Tou MpwTtou Bactkol TPOoBAAUATOC TNE EUTILOTEUTIKOTNTAS TWV MANpodopLwV
N TILO EVPEWC XPNOLUOTOLOUEVN LEBOSOG elval n TEXVLKN KpuTtToypAdnong/ omokpumtoypa-
dnonc. Mo noapadeypa, ag Beswprnooupe 6tL SVo dilol BEAOUV va EMKOVWVAGOUV aVTaA-
Adooovtag LNVULOTA KELWEVOU LIE TIC NAEKTPOVIKEG CUOKEUEC TOUG MECW TOU ALaSLKTUOU Kot
Sev B€louv 6Aog o untdAoutog kOGO va yvwpllel yia oo B€pa oculntave. Ma to Adyo auto
TipoomaboUyV LE KATIOLO UNXAVLOMO VA TPOTOTMOL 00UV TO apXLKO UAVUUA £TCL WOTE OTOLOOo-
dnmote amnoktroel mpocBaon va sivat aduvato va to dtaBacel. I Bépata aopalelag Bew-
poUue OTLAvTa Kamolog npoomnaBei va urtokAEYeL TAnpodopleg Kot TAvTa XEL TILOAVOTNTES
VAL TO eMITUXEL. TEAOG, OTAV TO VUL PTACEL OTO TPOOPLOUO TOU, HE avTioTPOdO UNXOVIoUO
TO MAVULO LETATPEMETAL OTNV APXLKH TOU popdhn WOTE va ival avayvwpioLuo.
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Ewodva 8.2.a: Kpunttoypadnuévn Emkowvwvia

Kpunttoypadnon sival n epappoyr Ui TEXVIKNG, cuvnBwg evog padnuatikol alyopib-
LOU, UETATPOTIAG TTANpodopiag UTIO Hopdr) amAoU KELUEVOU O popdr KN avayvwpioLun,
£T0L WOTE KOtd TNV arodnkevon 1 petadopd tTnG va KNV ivat TpooBAactun amo pn egou-
olodotnuéva AToua.

Anokpurnttoypadnon givat n avtiotpodn TeEXVIKA Tou £dapUoleTal LOVO oo E0UGLOS0-
TNUEVO ATOUA GE KPUTTTOYPAPNUEVN N avayvwplolpn mAnpodopia, £T0L WOTE VO UETA-
OXNUATLOTEL 0TNV ap)XIKA Hopdr artAoU KELUEVOU.

Kpunttoypadnua (Chiphertext) opiletal o HeTOOXNUATIOUOG TOU APXLKOU armAol pNnvU-
paTog KELEVOU (plain text) oe popdn Kn avayvwpiolun and tov Kabéva mou Sev €xeL TO
LUNXOVLIOUO amokpumtoypdadnaong.

Yt pebodoloyia Twv TEXVIKWY KpUTTOYpAdNoNg KoL armokpumntoypddnong UTIAPXEL TTAvTa N
évvola KAelol (key).

KA&16i (key) pmopoupe va Bewpriooupe otL eival évag Kwdikog amo Yndlokd dedopéva
Tou AeLtoupyel og cuvduacopo Ue Kamolov alyoplBuo kpumtoypddnonc/amokpumtoypa-
$nong.

Yrnapxouv 800 Baotkol TUTOL KPUTITOYPOPLKWY CUCTNUATWY: N KpUTITOypAdnon UE LUOTIKO
KAeLlSL kaL n kputttoypadnon pe dnuooto KAeLSL.

3TNV Kpumtoypddnon e LUOTIKO KAELSL (secret key) 1} cuppeTpkoU KAELSLOU (symmetric
key) xpnowomnoleital to idlo kAeSi otn Stadikaoia kpunmtoypddnong kat otnv dtadikaoia
amnokpunrtoypddnong, To omolo OpWE eival YWwoTd POVO 0TOUG XPHOTEG TTOU CUUUETEXOUV
OTNV NAEKTPOVIKN eMLkoWwvia. AvtiBeta, otnv Kpumtoypadnon pe dnuooto KAeWSL (public
key) xpnotuomnoleitat éva {euydpt SNUOCLOU-LELWTIKOU KAELSL0U yia TIG StadLlkaoleg KpUTTO-
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ypadnong Kal armokpuntoypdadnong, Omou To dNUOoL0 LETASISETAL OTOUG CUHUETEXOVTEG
Sl péow aoparoUg KavaAlol TwV SNUOCLWV SIKTUWY, VW TO OLWTIKO TTAPAUEVEL TTAVTA
TOTULKA ATTOBNKEVUEVO KOl TIPOOTATEUUEVO YLa XPron.

8.2.1'EAeyX0G QKEPALOTNTAG - GUVAPTIOELG KATAKEPUATIOHOU - cUvoyn UNVULOATOG

Mpw peletnooupe Aiyo Babutepa nwg e€acdaiifouple TNV EUMLOTEUTIKOTNTA, SNAadH Twg
MTITOPOUE VO KPUOULE TO TIEPLEXOMEVO TOU EUILOTEUTIKOU UNVULOTOG QMO T LATLA O0WV
B€Aouv va douv To mepLeXOpEVO ToU, Ba Eekiviooupe e€eTalovtag To INTNa TNG e€aodaiiong
TNG AKEPALOTNTACS TWV MANPOdOPLWV.

AG UTIOBECOULE OTL EXOUE VAL LNVULA YPOUUEVO OE €VA KOUUATL XOPTL KOL LE KATIOLO TPOTIO
TO €xoule odppayioel, OMwWG otn pwHaikn emoxn To dimAwvav Kol To UTtEypadav pixvovrag
KEPL KoL TIPLV OTEYVWOEL TO KePL amotuTiwvay £va cUPBoAo e kamola adpayida mou Kateixe
HOVO 0 amooToA€as. Me autd To TPOTO TAUTOMOLOUoOV TOV AmooToAEd Kal eéaodalillotav
TNV AKEPALOTNTA TWV TEPLEXOUEVWVY TOU £yypadou. Tn odpayida pnopolos va Tn OMACEL
HOVO O MAPOANTTNG Kol Vo SLoPACEL Ta TEPLEXOUEVA TOU €yypadou. Opwg mavta umapxeL
n duvototnta vo KAQTEL TO amoTUNMWHA Kot vo. yivel avtiypado tng obpayidag  akopa
Kal vo. KAarel n mpaypatiky oppayido mou cuvnbwe dulacoayv emavw Toug oL KATOXOoL TNC.
Emopévwg karmolot Ba pmopouoayv va katadEpouv va MapERBOUY KAl VO TPOTOTOLCOUV T
TEPLEXOUEVA TWV KPUTITOYPADNUEVWY UNVUUATWY KAl va £€QmatoouV Tov mapahnmen.

JAUEPA OTOV KOGHO TWV UTTOAOYLOTWY XPELA{OUOOTE KATL TTIOU va eMBEBALWVEL TNV OKEPOL-
otnta twv mAnpodoptwy. MNa mapadeypa, av AaBoupe péow e-mail éva kplowo gyypado
TIOU XPELATETAL LA TILOTOTIONGN TN AKEPALOTNTAC TWV TANPODOPLWY TIOU TIEPLEXEL, OTIWG LA
BePaiwaon amo t edopla 1 TNV LATPLKI YWWUATEUCN 1 LATPOPAPUAKEUTIKH CUVTAYN YLd TV
00BEvVELa HaG, TIPETIEL UE KATTOLO TPOTO Pndlakd va umoypadel. JuvnBwE MePLEXEL LA CELPA
QO XOPAKTAPES, APLOPOUG Kol YPAUUATO, OTABEPOU LAKOUG 0TO TEAOG TOU UNVULLATOG, WOTE
LE TOV EAEYXO OTOV UTIOAOYLOTH MG va emiBeBalwOel n akepatdotnta twv nAnpodoplwv. Mwg
SouAelEL OpwG autn N uEBodog;

H ynodrakn vnoypadn mopdystol and £va AOYLOLLKO, TIOU LE KATIOLOV HaBNUOTKO aA-
YOpLOpO SEXETOL £Val HEYANO TUAMO KELUEVOU, TIOU WTOPEL VAl TIEPLEXEL OTTOLOUCSHTIOTE
XOPOKTIPEG KOLL TIOLPAYEL VAL ULKPO CUYKEKPLUEVO apLBUO amd XapaKTHPEeS, aplOpoug Kot
YPAUUOTA KOl 6UVHBWE TPOCTIOETOL EMOUVAMTOUEVO GTO TEAOG TOU UNVULOTOG.

O paBnuotikdg aAyoplBuog, mou mapayel Tt Pndlakeg umoypadec, otnv ouaia elval n
edappoyn Hag HodnpoTKAG cUVAPTNONG ou ovopdletal Zuvaptnon Kepuatiopou.

H Kpumtoypadikr Zuvaptnon Kepuatiopou (Hash Function) sival pia pobnpotikn ou-
VAPTNGON TIOU TALPVEL £VOL OMOLOSHTIOTE TUNKA amo deSopéval Kal EMIOTPEDEL UL TLUN
keppatiopou (hash value) n omoia amoteAeital amod pia GCUYKEKPLUEVOU HeYEBOUG UL~
Bolooelpa. H tun keppatiopol ouvhibwg ovopdletal uvoyn Mnvupatog (Message
Digest) kaL av yla kamolo Aoyo aAAdtel éotw Kal Eva Pnodio (bit) ano ta dedopéva mou
KWOLKOTIOLOUE LE TN CUVAPTNON KOTOKEPUOTIOMOU, QUTOMATA N EMLOTPEDOUEVN TLUN
KEPUATLOMOU gival SladopeTikn.

[238]



AZOAAEIA AIKTYQN

TeAlkd pia oUvoyn pnvUupatog pmopel va xpnotwomolnBel yia e€aoddalion Tng akepald-
™TTag NG MeTadopag Kal aubevtikotntag twv dedopévwy, Omwe ol Kwdikol mpooBacng
(Passwords), ot ndLakég umoypad£g K.A.

Av kamolog yvwplilel tn cuvodn pnvOUOToG, SV UTIAPXEL AVTIOTPOGN CUVAPTNON YLd VA Tta-
PAYEL TO APXLKO TUA O SESOUEVWY TIOU XPNOLUOTIOONKE.

ANAO KEIMENO ZYNOWH MHNYMATOZ
Autd Fl113daf9 9596041d 5248ee95 2adSbac4
AuTO eival 4042e887 266169d7 f6ac0db7 3af48adc
AUTO eival 1 B58189c0 ebfa6030 20cfbc6a b6e64bf7
Auto eivat 1 Message Ad31811d da59b23c 34371638 T7bec2d6a

AuTO eivat 1 Message Digest ! Bbl57172 e8£76083 96929946 eac349af

Ewkova 8.2.1.a: Zuvodn Mnvipatog

Yriapxouv apketol Stadopetikol alyoplbuol Kal cuvapTHOELS KEPUATIOMOU, Otwe oL Secure
Hash Algorithm (SHA), Message Digest 4 (MD4), Message Digest (MD5), kot éva oAGkAnpo
neblo TV HaBNUATIKWY KaL TNG EMLOTAUNG TWV UTTOAOYLOTWY AOXOAEITAL LIE TIC KPUTTTOYPQA-
DIKEG CUVAPTNOELG KEPUATLOWOU.

MWw¢ OUWCE yivetal o EAEYXOC TNG AKEPALOTNTOS EVOC UNVULATOG, OTAV GTACEL GTOV TTOPAANR-
mtn; Ag SoUE TO TTOPASELYHA TTOU UETA ATO JLO LOTPLK e€€taon o «BaoiAng» mepluével Ta
aroteAéopata Pe NAEKTPOVIKO Taxudpopelo. EoTtw OTL 0 yLatpdg cUVTACGOEL TO Kelpevo «Eloal
UYLAG» KoL xpnotpomotel tov alydplBpo SHA-1 yla va Snpoupynoetl tn cuvoPn PnvUATOG.

Katomy mpooBétel oto TéAog Tou punvupatog tn ocuvoyn Balovrag thv YndLakr umoypadn
TOU KoL T OTéAveL Sla péow pn acharoug kavaiiol oto “Baciin”. Metd tnv mapaAafr) tou
pUNvOpatog yivetat Slaxwplopdg tou pnvopatog amno tn cuvoln. Adol mepAceL TO URVUHA
amo tov aAyoplBuo SHA-1, mapayetal pa véa ocuvon UnNVUOTOG KoL CUYKPILVETOL PE QUTH
TIOU £XEL ATOCTAAEL e TO prVUpa. Av TapLldlouv, TOTE TO LNVULA TIPOEPXETOAL OO TO YLOTPO
KOLL TO TLEPLEXOEVO TOU eV EXEL TPOTIOTOLNBEL QO KATIOLO TPITO UETA TNV ATIOCTOAN.
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Ewova 8.2.1.8: Wnolakn Yroypadn

Ag SextoUpE OTL KATIOLOG KOKOTIPOAPETOC £XEL TPOTOTMOLNOEL TO MVUUA, ELOAYEL TN A€En
«Agv» OTNV apPXN TOU UNVULOTOC KoL £XEL LETACXNUATLOTEL TO pUvupa otn dpacon pall pe
olvoln os:

«Aev Eioat uyiig2c33ad02139e6h3ede2ec678a7c¢86f88d3b33eec»

Otav napaindOei to prAvupa, yivetat o Staxwplopdc Tou KELPEVOU armo tn cuvon Kot mapad-
yetal n véa cuvoln n onoia Sev talpldlel Pe authyv ou mapaAndOnke Le To HAvUA.

«Qgv Eioan uyu\g» : SHA-1(e2447161706b9a4898cfd132dd633c812bc8c739)

To cupmépaopa mou €ayetal sival otL gite to £yypado Sev ponABe armd to ylatpo site OtL
KATTOLOC TO TPOMOTMOLNoe KAt T petadopd. Emopévwg ylvetal EAeyxog TNG aKEPALOTNTAS KoL
NG auBevtikoTnTag TWV MANPOdOPLWV.

8.2.2 JUMUETPIKNA Kpunttoypadnon

H mpwtn TeXVIKN KpUTTOoypAdnong, mou Ba peletriooupe, Baciletal oto SLaUOLPACTUO EVOC
KOWVOU HUOTIKOU KAELOLOU OTOUG CULMETEXOVTEG OTNV ETLKOWVWVIA KOL YU AUTO OVOULATETAL KOl
Kpuntoypddnon e CUPUETPLIKO KAELSL. OL U0 CUUUETEXOVTEG YVWPITOUV TO KOWVO HUCTLKO
Kol To aAyoplOuo kpurmtoypadnong/amnokpuntoypddnong. LTov UTTIOAOYLOTH TOU OITOCTOAEQ
edapuoletal n pEBodog kpumtoypadnong oto amAd Keipevo Tou uNvOPOToC Kat, iy GpUyeL
OTtd TOV UTIOAOYLOTH TOU QItOCTOAEQ, EXEL LETATPATEL OE PN avayvwpioLpo Kpumtoypadnua.
Metabidetal péow KavoAlwy Tou mBovd vo EYKUHOVOUV ToV KivEuvo KAToLog val TTopaKo-
AouBel tnv kukhodopla Twv mMAnpodopLwy Kat, adol GTACEL OTOV TOPAAARTITN LUE TOV AVTi-
oTPOdO UNXAVIOUO, UETATPEMETOL OTO APXLKO ATAO KElpEevo.
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ATIAG Kkeipevo: zi“’ ATTAG Keipevo:
«MYZTIKO» T_n)n( «MYZTIKO»
K=N
Kputtoypa 0=% Arro:lxpumay
@ion pagion
Kpurrroypaenpa: Kivduvog Kputrioypagnpa:
" OWOXMNZI
«OYDXMNI» “GPUBIGUHQ « »

W ae

Ewodva 8.2.2.a: Kpunttoypadnon pe Muotikod kAeldi

Mua tétola péBodog eival n kpumtoypadnon tou Kaicapa (Caesar Cipher) mou eival owg
N anAouaotepn Kal EUPEWCG SLadeSOEVN TEXVIKN KPUTTTOYpAdNoNG. ' auTh TNV TEXVIKA Kpu-
Titoypadnong xpnollonoleital n péBodog tng oAloBnong n meplotpodng tou aAdapntou pe
Bdon éva ouyKeKPLUEVO aplOUd amo ypdppato. AUTOg 0 aplBUOg o opilel MOCA YPAULO-
ta oAoBaivel n aAdaBntog otnv oucia amoteAel To pUOTIKO KAeldi mou Slapotpalovtal ot
OUMUETEXOVTEC OTNV ETUKOWWVIO. ITNV TPAYHOTIKOTNTA TIPOKELTAL YLA TNV TIOpaywyn €VOg
KPUTTOYPAAUATOC UE QVTLKOTACTAON TWV YPOUUATWY TOU UNVUUATOC AmAOU KELUEVOU HE
ypOUUaTa amno To aAdaBnto mou £Xouv HETOKIVNOEL cuyKeKpLUEVO aplBUo BEoswy Mpog ta
0pLOTEPA KATA TNV SLadtkaoia TnG KpuTttoypddnong kat aviiotpoda mpog ta de€Ld otnv Sta-
Sikaoia TNG anokpumtoypadnong.

AYOABLAEZ...

I /
f r 1 OAiobnon 3
| I
I

‘ABTAEZHO ...

—
-

ﬁl Apaotnplotnta

3’ UTO TO ONUEio oL HaBNTEg ava opuadeg o’ éva mawyvibt poAwv, umtoduovtal ToUG ou-
VOUIANTEG TIOU OVTAAAACCOUV KpuTToypadnUéva HnvUUOTA KAl TO PpOAO autol Tou
B€AeL va urtokAEPEL Ta pnvUpoTa Toug edpapuolovtag avw 6’ autd SLAdOoPES TEXVIKEG
mou Ba anmokaAUYPouV To TIEPLEXOEVA TOUC. EoTw OTL n AAIKn Kpumtoypadel To puivupa
«KaAnuépa» e oAloBnon KOTA £Val CUYKEKPLUEVO aPLOUO YPAUUATWY, OTIWG EXEL CUDW-
VA OEL UE ToV BaoiAn Katd TNV EKKIVNON TNG EMIKOWVWVLOG, KOL TIOUPAYEL TO KpuTttoypddnua
«NA=KOOYA».
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O Tavvng (kakog) Twpa mopakoAouBel To kavaAL Kol PE TO KOTAAANAO AOYLOULKO UTIO-
KAETTEL TO KpuTTTOYpAdNUa Kot pooTtadel va To «omaceL», dnAadn epapuolel TEXVIKEG
XPNOLLOTIOLWVTAG KATAAANAO AOYLOULKO KOL TO QVTIOTOLYO LOXUPO UTTOAOYLOTLKO OUOTNA,
WOTE va KatadEPEL Vo ATOKOAUEL TO TTEPLEXOUEVO TOU UNVULATOC. H cuvnB£oTepn texvL-
Kr), yloL val avakoAUEL TO TIEPLEXOIEVO TOU KPUTITOYP AP UOTOG, Elval va SOKLUATEL OAOUG
Toug Suvatolg cuvbuaopoUg KAELSLWY, SnAadn va oAloBaivel katd eva ypappo to aidad-
Bnto kaBe popa kat va epapuolel Tnv avriotpodn dtadikaoia amokpuntoypdadnaong. Etol
TIAPAYEL TIG ELKOOITECOEPLG SLADOPETIKEG AVILOTOLYIOELS TWV YPOUUATWY TNG aAdaBntou
Kol KATOANYEL VO amokaAUEL TO HAVURO Xpnolpomolwvtag to kKAewdi pe oAicbnon tpla
ypaupoata. Méoa otnv ta€n oL uabntég umopolv va xpnotponotjoouy tov Mivakag 1 kot
va tpoonabrjcouy va amokpumtoypadrjcouy 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[D[X|[W]|Q
OAIZOHZH 1 B(r{A|[E[Z[H|[O|I|K|A|M|N|=Z|O(O[P|Z|[T|Y|OD vilao|lA
OAIZOHZH 2 rMfa|lE|Z|H|[O[I[K|[A|M[N|Z]|O|ND|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|IQ[A|B|T
OAIZOHZH 4 E|Z|H|[O| I |K|A|M|[N|fZ[O[AO[P|Z|T|Y|O|X|W|Q|A|[B|T]|A
OAIZOH:zH 5 Z|H|O| I |K|[A[M[N|[Z|OfND|P|Z|T|Y|[O[X|W[Q[A|B|T|A]|E

Mivakag 8.2.2.1: Kpumtoypadnon e MuoTiko KAELSL

> T mZ x> > X
1 1
n >z

1l
> < ®© O X

AuTEG oL péEBobdol mapafiacng mou XpNoLLOToLoUV OAOUG TOUG CUVOUAOMOUG YPOUA-
TWV, Xapaktnpwv, cUUBOAwY, Yndiwv kat Tig edapuodlouy o’ Eva KpumtoypadnUEVO KEl-
LLEVO, WOTE VA AMOKAAUYOUV TO TIEPLEXOLLEVO TOU, ovopdlovtal Brute Force emiBéoelg.

'OUWG OTIE MEPLOCOTEPEG MEPUTTWOELG TA TIPAYHATA deV £lval TOGO amAd, Ti.X. Sev E€poupe av
0TNV KWSLKOTIOINGN TWV YPOUUATWY TIOU XpnoLonotidnkav otnv kpuntoypadnon cupnepL-
AapBavovtal kat teld ypaupota, aplbpotl, ypdupato tou Aatikol aAdaBntou K.Am.

EGv to aAdapnto el0060u €xel pEyeBog 24+26=50 (m.x. ta meld ypAappaTo Tou eAAnVIkoU Kal
AatwikoU aAdapntou) kot av umoAoyicoupe Kot ta kedpaAaia, Toug 10 apBuntikol xapa-
KTNPeg, TOTe €xoupe 50+50+10=110, ywpic va AddBoupe undPn onueia oti€ng kat cUUPoAQ.
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2TIG LEBOSOUG KpuTITOYPAhNCNE AUTOU TOU TUTTOU, SNAASH AVTLKATACTOONG TWV XAPAKTPWY
Tou aAddapntou e kamoloug AAAoug amo to idlo aAdapnto, WoTte va KNy gival avayvwpiot-
LLEC OL CUVOECELG TWV AEEEWV, TTOPAPEVOUV KATIOLEC LOLOTNTEC TNG YAWOOOC TToU gival eUKOAa
ovayvwpioeg. Mo mopadelypa £0Tw OTL EXOULE VA «OTIACOU E» TO TTAPAKATW KPUTITOYPA-
dnua.

«M AAEKANT ZK=BK M Z=B»

Mapatnpwvtag To BAEMOUE HOVOOUAAQBEG AEEELC TTOU TTOPLOTAVOVTOL E TO YPAUUa «[».
Moteg Aé€elg Tou eAANVIKOU aAdAPBNTOU amoTeAOUVTOL OO €va YPAUUO KOl TIG CUVOVTAUE
TIOAU cUXVA OTIG TPOTAOELG; Ta dpBpa «O», «H» T CUVAVTAHE CUXVA OTLC TTPOTAOELG. AV GTOV
TipoNyoUHEeVo Ttivaka pe OAEC TG oAloBroelg tou aAdapntou avalnticoupe Tig SUo mept-
TMTwoelg «OAIZOIZH 1 kat OAIZOIZH 8», mou To Kpumrtoypadnuévo ypdppa «M» avtloTolyel
ota apBpa «O», «H» Kot SoKLUATOUUE HOVO QUTEG TG SUO TIEPUTTWOELG, YLOL VO ATIOKPUTITO-
ypodpriooupe to pAvupa, Oa KataAREoupEe apéows oTh TPWTN MEPLMTwon:

OAicBnon 1
To pnvupa eivat: «O KQAIKOZ EINAI O ENA»

BAETOUE OTL UMOPOUE VAL OTIACOUE TO IAVULLA TTIOAU TILO ypHyopa XWPLG val SOKLLACOUE
0Aou¢ Toug duvatoug cuvdUACHOUG.

OL péBobdol mapaBiaong mou XPNOLUOTOLOUV €Va CUYKEKPLUEVO GUVOAO amd cuvdua-
OMOUC YPOUUATWY, XOPOKTNPWY, cUUBOAWY, Pndlwv, cuvtdooovtag £Tol €va AeELKO e
TG TTLo TBaVEG AEEeLg TToU pmopel va Taplalouv Kot TG epoppolouv 6’ Eva Kpurttoypa-
dnUEVo Kelpevo, waTe va amokaAlPouv To TTEPLEXOUEVO TOU, ovopalovtal EMOECELG UE
Ne€ko (Dictionary Attack).

Ao tnv napandavw pebodoloyia cupnepaivoupe oo eVKoAo eival va mapaPlactel n pé-
Bobocg kpurttoypadnong tou Kaioapa kat eivat alomepiepyo yla mdco HeYGAO XPOVIKO SLd-
OTNHA ETUKPATNOE WG LEBOSOC AMOCTOANG KPUTITOYPADNUEVWY UNVULATWY. ZRUEPA XPNOoL-
LOTIOLOUVTAL TILO GUYXpovoLl aAyopLlBoL KpuTttoypddnong mou Bpilokouv epappoyr, OMws o
OAYOPLOUOC CUUUETPLKNG KpuTttoypadnong Advanced Encryption Algorithm (AES), pe prkog
KA£L810U Ta 256 bit, oL omolol EVOWHATWVOUV XapaKTNPLOTIKA TNG KPUTITOYPAdnonG avTLka-
TAoTaoNnG. To ONUAVTIKOTEPO OUWC TIPOBANUA, TIOU OVTLUETWITLIETAL OTNV KpUTTTOYpAdnon e
SlopolpalOpeVo HUOTLKO KAELSL, elval otL bev eival duvatd va petadobel to KAsLSL Sla péow
ToUu avaodahoug Snuoctou Siktvou. Ao TV GAAN TAeupad Sev eival Kot Suvato oL XpROTES
TIou BEAOUV VO KAVOUV NAEKTPOVIKEC CUVOANOYEG LE KATIOLO NAEKTPOVIKO KOTAOTNHO VOl LIE-
TaBaivouv oTa KEVIPLKA TOU KATOOTAUATOG TTou TBavov va Bplokovtal og GAAN Ywpa yLa va
napaAdBouy To HUOTIKO KAELSL.

8.2.3 Kpuntoypadnon Anuociou/I81wtikov KAELSLOU

To Baowko MpoPAnUa e 6Ao autod to Béua kpumtoypadnaong kot petadopds aodalwy mAn-
podoplwv eivat 6t Baciletal 0to SLAPOPACUO Kal avTaAAayr) HUCTIKWY (LUOTIKA KAELSLA).
Mo mapadelypa, av KAmolog BEAEL va KAveL GUVOANAYEG LE TO NAEKTPOVLKO KATAGTNUO TNG
Amazon, Oa £mpene va petoPel oTa KEVIPLKA TNG €TALPELAC, va TauTomolnOeil kat va mapaAd-
Bel éva puotiko KAeLSL. MNa 600 Slaotnua 0 XPHoTNg SLatnPel AUTO TO LUCTIKO KAELSL, pumopetl
va KAvel cuvoAAayEG e TNV Amazon. Av to kKAeldi yla kdrmolo Adyo xaBel, To puoTiko KAeLSL
elvat SUokoAo va avaktnBOel. 2 YeVIKEG YPAUUEG N e€E00DAALON TNG EUTILOTEUTIKOTNTAG OTN
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petadopa mAnpodoplwy pEow dnpociwv SIKTUWV eV Umopel va yivel pe tnv anodoon tTwv
HUOTIKWV KAEWSLWY pe peBodoug Snuootag anddoong Kat LeTodopdac.

Mta oAU koAr péBodog emiluong autwyv Twv poPAnuatwy ival n xprion levyoplwv &n-
MOOLOU Kal OLWTLKOU HUOTIKOU KAELSLOU TIOU TO €val XPNOLUEVEL OTNV KpuTTtoypddnon Kot
TO AAAO otnv anokpumtoypdadnon. H W6éa Baoiletal oTnv TEXVLKNA HE TNV Omola mapdyovtat
artd To untoAoyLotr) uo KAELSLA VoG SNOGLOU Kal VOGS LBLWTIKOU KAELSLOU, 610U To dnudaclo
KA£LSL pmopetl vo petadoBel péow twv Snuooiwv SIKTUWV KAl XPNOLUOTIOLELTAL YLa TNV KPU-
Titoypadnon Twv MANpodopLwy, VW To LOLWTIKO KAELSL amoBnKeVETAL ECWTEPLIKA OTOV UTIO-
AOyLOTH KOl XpNOLUOTIOLELTAL YL TNV amoKpuTttoypddnaon. AUTA N TEXVLKN KPUTITOYpAadnong
ano MAEUPAG padnuatikwy eival supéwg Sdtadedopévn kot katavontr), aAAd ival oAy
S8Uokoho va urohoylotel Adyw tou peydlou peyéBoug aplBuntikwy Sedopévwy. EMopévwg,
N Baoikr) umoBeon TNG AELTOUPYLKOTNTAG QUTAG TNG TEXVIKAC Baoiletal oto yeyovog OTL sivat
TIOAU 8U0KOAO va UTtoAoyLoTEL TO IOLWTIKO KAELSL e Baon to Snpoaoto KAeldL Kol To KpUTTo-
vpadnuévo keipevo. To evbiadépov onpelo edw gival OTL aAUTA N TEXVIKA KpuTttoypddnaong
Bagoiletal otnv Statumwaon yla tnv UTapEn TG amdAutng achalelag Twv MAnpodopLwV mou
elval «va unv uetadodei moté n kpiown mAnpogopia» n onola oTtnV MPOKELUEVN TIEPLTTW-
on €lval To WLWTKO KAELSL. ITIG TEXVIKEG Kpumttoypddnong dnUociou OLWTIKOU — KAELSLOU
KaBw¢ Kal OTn CUUHUETPLK KpuTIToypadnon eival eupEwg yvwoTeG ol péBodol mapaPiaong
TOUG, OUWCE TO EPWTNA OTO OTtolo 0TNPL{OVTAL AUTEG OL TEXVLKEG Eival:

«OL NAekTPOVIKOI UTTOAOYIOTEC ElvVal OPKETA YPHYOopPOL YLo VA Ta KATAPEPOUV;». OGO oL UTIo-
AOYLOTEC yivovTal TayUTEPOL TOTE Ta KAELOLA YivovTal peyaAltepa.

O nupnvag tng uebodou Paoiletal otov ahyoplOuo mou napdyet SUo MOAU peydAoug Tuxai-
0UG «TIPWTOUG» OPLOUOUC HE eKATOVTADEG, av OxL XIALadeg, Pndila Kot katdmy toug moAla-
TIAQLOLALEL KOl £TOL TIOPAYETAL OAKOUA EVOC TILO PEYAAOG aplBdG. Katomiy epapuolovrag Ka-
Tolov aAyopLBuo enegepyaoiag Tou aplBuol, mapdayetal To (eVyog SNUOCLOU LOLWTLKOU KAEL-
8100. H texvikn auth otnpiletal otnv ISLOTNTA TWV LABNLATIKWY LA TOUG IIPWTOUC aplOpoug
KoL eivat Tooo SUOKOAO va avaAUoEL KATOLOG TO YLWVOUEVO TIPWTWV apLOwWY oToug aplBpoug
TIOU TO MOPAYOUV, 000 Kal N mpoomabeta va Patel kaveig « PpUAANOUC oTa dxupa».

Ac oUpe €va TETOLO TTOPASELYHLA OOV LETPLKAG KpUTITOYpAdNnonG.

® EoTw €vag XpnoTtng ELOAYEL TO apLOUO TNG TILOTWTLKAG KAPTAG Visa yla pLo online ayopa
ano to SIKTUOKO Tomo tng Amazon. O SIKTuakog Tomog Tng Amazon Ba mapayel éva
Teuyapl Snpooou Kot LwTKoU KAEWSLoU kal Ba amooteilel To Snuooto KAELWSL péow
Tou AlaSIKTUOU OTOV UTIOAOYLOTH) TOU TIEAATN UETA TNV EYKOTACTOCN HLaG achaAoug
ouvdeonc.

® 310 ev8LApECO TNG HETODOPAS, G UTIOOECOUHE OTL KATTOLOL «KAKOL TUTTOL KapaSokouv,
yla va umtokAéouv mAnpodopieg kat ag anodexBoupe OTL unopouv.

e Otav to dnuoacto KAeWdi dtaoel, o xprotng xpnotomnolel to KAEWSI, kpumtoypadel Tig
TIANPOodOopPIeg, TOPAYEL £V KPUTITOYPOPNUEVO UAVULO KELLEVOU KOl TO OTTOOTEAAEL
oW HECW ToU dNHOcLou SIkTUoU oTo omoio kapadokoUv Kivouvol UTIOKAOTTIAC.

® EoTw OTL €KTOC o To SNUOOLO KAELSL oL «Kkakol TUTIOL UmopoUV va UTIOKAEPoUV Kat
To KpuTttoypadnUéVo pAvupa. Emiong ag anodextoU e OTL £X0UV KL TNV UTTOAOYLOTIKNA
LoxU KoL TO XpOVO KAl LETA OO UAVEG KAl UAVEG KaTtadEpvouv va amokpurtoypadn-
OOUV TO UAVULAL.

® ATo tnv AAAN mAgeupd n Amazon €xel mapaAdPel To KpumtoypadnuUEVO UNVULA Kal,
eneldn 6L0BETeL TO LOLWTIKO KAELSL, €xEL amokpuTToypadroEL TO PAVULA OE EAQXLOTO
XPOvo.
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- Anpoéoia diktua
(Internet)

[ 25535-&'5?'5'57

Kpurmoypagion |

4

Ad#xEo@#12345

Anpéoia Siktuva
(Internet)

Ewova 8.2.3.a: Kpumtoypadnon pe Anpooto kAeLdi

Juvoyilovtag ta mapandvw, Suo XProTeg, o A Kal o B, prmopouv va aviaAAdgouv eurL-
OTEUTIKEG MANpodopieg kpumToypadwvtag o A pe to Snuocto kAewdi Tou B kat, 6tav o B
napaAdBeL To KpUTTOYPODNUEVO UNVULA, XPNOLULOTIOLEL TO LOLWTIKO TOu KAELSL yla Thv
anokpumtoypddnon. Apa, ylo opdidpopn mkowvwvio XpeLAleTal va apdyouV amo va
Teuyapt KAELSLWV 6NUOCLou-LWTIKOU 0 Kabgvag.

JTIG TIEPLOCOTEPEC TWV TEPUTTWOEWV SEV EXEL VONUOL VA KPUTTTOYPADOEL KATIOLOG LE TO
LOLWTLKO TOU KAELSL Kal va amokpurttoypadiosL KAmolog GAAoG e To dnuoacto, adol wg
YVWOTO TO SNUOoLo KAELSL pmopel va SLappeVUCEL KOl VOL TO OTTOKTAOEL O KOOEvaG. EKTOC
av n dtavoun tou dnuoactou KAeldLlou eival teploplopévn Kat dev yivetal péow dSnpociwv
KavaALwy, yla TTOpASElYUa E TO XEPL Kal HE éva £yypado. Eival Stadedouévol apketol
aAyoplBuol kpuntoypddnong Snpociov — ISLWTIKOU KAELSLOU LE TILO YVWOTOUG TOUG OA-
vopOpouc RSA kat DSA/Elgamal.

H uloBétnon autng the pebodou aodarolg petadoonc Twv AnpodopLwy emepepe pLa al-
Aayr oto povtélo Slaotpwpdtwaong tou TCP. Onwg £xel Nén avadepbel, to eninedo peta-
dopag eivat umeBUVO yla TIC LETASOOELG KOl AVOUETASOOEL TWV UNVUUATWY SeSopUévwv
e€aodahilovtag tnv aflomiotia Tng ouvdeong Hetal twy edappoywv mou Bpiokovrtal ota
Suo akpa tng ouvdeaong.
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Ethernet

Ewova 8.2.3.B: Alaotpwpdtwaon TCP/IP pe TLS

Avdpeoa oto emninedo sdpappoyng Kot oto emninedo petadopdag Snuovpyndnke €va UTIOETI-
niebo (mini layer) To omolo ovopddetal SSL - Secure Socket Layer. Katd Bdon auto to emninedo
S€xeTal 0TO £va AKPO ATTAO KELEVO TO OTIOLO LETATPETEL OE KPUTITOYPAPNUEVO KEIHEVO Kal
ovtiotolya oto aA\o Akpo TapaloBAVEL TO KPpUTITOYPADNUEVO UAVULO KOL TO HUETOTPETEL
0TO apXKO armAd keipevo. Ol epapuoyég Sev kpumtoypadoULv ta dedopéva, GAAA XpnoLuo-
mtoloVv to tpwtdkoAo acddaAelag https oto eninedo edpappoyng to onoio cupnepAapBavel
€va oUvolo BLBALoBNKwY AoyLOULIKOU TTOU XPNOLULOTOLOUVTAL YL TNV KpuTttoypadnaon.

HTTP TELNET FTP SMTP NNTP

SSL
TCP/IP

Amo Vv AAAn TAeupad, To uTtdAouto Siktuo ouvexilel va AeLToupyel avennpéacto, xwpic va
yvwpllel av €xel epaplooTel 1] OxL kamola HEBodog Kpumtoypadnong, Onwe €xeL dn mept-
vpaodel.

'OAn autn n peBodoloyia avadépetal wg acharela tou eninedou petadopdg (TLS- Transport
Layer Security) kot Baciletal oTIG MAPAKATW TECOEPLS APXEC:

o TomoBeteital wg umnoemninedo petafl Tou emimedou sdpapuoyng Kot petadopdg Kat
XPnoluomoleital yla Tig AsLtoupyieg kpumtoypddnong Kol amokpumtoypddnaong.

® H Kpumtoypddnon Kol armoKpuTIToypadnon amaltel GNUAVTLKO HEPOC OO TOUG TOPOUG
TOU GUOTHMOTOG, YU QUTO KOl TIPETIEL VA TIAPEXETAL N SuvaToTNTA Va XpnoLomoLE(Tal
puovo étav eival amapaitnto.

e Baoiletal otnv UTOBE0N OTL pmopel va mapaplaotel, aAAd o anAdg avBpwrog dev xel
TNV UTTOAOYLOTLKH LOXU, WOTE TIPOKTLKA VO UTTOPECEL VAl TO TTapaBLACEL.

e H umoAounn Asttoupyia Tou SIKTUOU TTAPAUEVEL AVETTNPENOTH.

Me tnv aodpahr Sltaclvdeon amo to éva Akpo oto AAAO AUVETOL TO TPOPANUA TNG EUNMLOTEU-
TIKOTNTAG, SNAAdH va SLaBACEL TO LAVUMO LOVO O TIOPAANTITNG KAl KAvEvag AAAOC.

Tuyivetay, opwc, otav n napapiocn cupPei, mpwv petadoboulv ta Sedopéva; Mo mapadslypa
£vag LOG Tou TapakohouBel To kelpevo mou mMANKTPoAoyel KATOLOG 1) KATOLOG EMOVaSPOLIO-
Aoyei tnv &tevBuvon g otoocelidag o kamola AAAn SievBuvon Tou mapoucLaleTal cav
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tnv dlevBuvon mou BENouE, Al £XEL OKOTIO VOl UTIOKAEPEL Kplolpa amoppnta Sedouéva.
Apa To enopevo TPOBANUa ival va s€aodaiicoupe OTL AUTOC ToU HAAUE glval auTOG TTou
vouioupe Ot sival.

8.2.4 WnoLakég urtoypad£G — LOTOMOLNTLKA

3’ autd To onueio gival oNUAVTIKO Vo eEETACOUE AV O SIKTUOKOG TOTIOG TTOU ETLOKEMTOUA-
ote elval a€lomotog Kot Wolaitepa, OTav OTEAVOUUE EUMLOTEUTIKA TPOOWTILKA Sebouéva
KAVOULLE NAEKTPOVLKEG ouvalAayEg. Otav avolfoupe pa oeAida oe aodpaln cuvdeon, OMwg
n oeAida pLag tpamnelag N n oeAida evog NAEKTPOVIKOU KATAOTAUATOG, oTnV apXn thg URL
S1evBuvaong ocuvdeong, ektog amod To achaAég MPWTOKoAAo https, epdaviletal cuvnBweg Ka-
TtoLo €lkovidlo pe MAnpodopieg yla tn oeAida. EmAéyovtag autiv tnv £voelen spdavilovrol
ouvnBwg mAnpodopieg yia tn cuvdeon. Onwg avadépdnke otnv mponyoUevn evotnTa, OtV
xpelaletat va yivel achalnic petadpopd Sedopévwy, HETadEPETAL OTOV UTIOAOYLOTH) TOU TIE-
AATn TO SNUOOLO KAELSL. ZTNV TPOYUATIKOTATA UTIAPXOUV SU0 16N Snudcilwy KAELSLwV.

JTNV mPWTN mepintwon, onmwc HeAetnOnke mapandvw, Snuloupyeital éva dnuodcto kKAelSi kot
QMOOTEAAETOL OTOV UTTOAOYLOTH TOU TIEAATN. 2TV deUTepN Tepimtwon, To SnUoaoLo KAELSL eTtL-
KUPWVETAL KL UTIOYPADETAL ATTO [LLa ETionUN aveédpTnTn apXr) N OTola TLOTOMOLEL TV TOU-
TOTNTA OUTOU TIOU AOOTEAAEL TO SNOoLo KAeLSL. Ztnv kpuntoypadia autr n Stadikacia opi-
{eTOL WC TLOTOMOLNTIKO Snuooiou KAeWSLoL N Wndaka MNiotonowntika (Digital Certificates).

To Pndlakd motonolntikad eival NAEKTpovika £yypada ta omoia cuvdéouv éva dnuodacto
KAELOL pe o tautotnta, SnAadr mAnpodopieg yLa To GTOUO 1) TOV 0PYAVLIOUO TTOU OVAKEL TO
KA£LSL. EToL artd MAEUpAG aLOTILOTLAG, ETIELST) TIPETIEL VA YVWPL{OU LUE LE TIOLOV OVTAAANAGGOUE
TmAnpodopieg, Exoupe TV Yndlakr umoypadn MOV EMLKUPWVEL TNV TAUTOTNTA TOU LOLOKTATN
Tou dnubdatou KAeLSLOU..

Ynapxouv apketéC apxég muotomnoinong (CA-Certificates Authorities), énwg ol GoDaddy,
GlobalSign, Verisign.

—_— S—

&" Internet Properties ? 2 |1, P L

‘_'_cf“iﬁ“t“ T — —— M
Intended purpose: <N> -

Trusted Root Certificaion Authorities | Trusted Publishers | Untrusted Publishers . ]2

Issued To Issued By Expirato.. *
) Globalsign GlobaiSign 18/3/2029
[CalGlobalSign Root CA GlobalSign Root CA 28/1/2028
(] Go Daddy Class 2 Certification Authority Go Daddy Class 2 Cer... 29/6/2034(C
5)Go Daddy Root Certificate Authority - G2 Go Daddy Root Certifi... 1/1/2038
3] GTE CyberTrust Global Root GTE CyberTrust Globa... 14/8/2018
CalMicrosoft Authenticode(tm) Root Authority Microsoft Authenticod...  1/1/2000
CalMicrosoft Root Authority Microsoft Root Authority  31/12/202
CalMicrosoft Root Certificate Authority Microsoft Root Certifi...  10/5/2021 ~
4 m »
Certificate intended purposes

IP security user, IP security tunnel termination, Server Authentication

Ewova 8.2.4.a: Evowpotwpéva PndLakd moTtononTika
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Mua ard TG maAaLoTePEG Kal Tio SnUodAeic apxEg iotonoinong eivat n Verisign, pe mToAAoOUG
TLEAATEG O€ ATOWLKO £TNESO KOl O€ €MIMESO OPYAVICUWV ] ETALPELWY, OTIWG N Intel, Microsoft,
Apple kat aA\oug. To k6oToC evOg PndLaKoU TLOTOTIONTIKOU OVEPXETOL ATIO EPLIKEG EKOTO-
VTAOEG EUPW HEXPL LEPLKEC XIALASEG, GAAQ artd TNV AAAN TIAEUPQ, OL APXEC TILOTOTIOINONG elval
UTELBUVEC yLa va eAéyYEOUV Kal VA ETTLKUPWOOUV TNV TAUTOTNTA OE OVTOTNTEG, ATOUO, ETAL-
peleg, opyaviopoug ou Staxetlpilovtal Kpioo EUTLOTEVTIKA SeSopéva.

MNwg OpwWG AsLtoupyel AUTOC 0 KUKAOG EUMLOTOCUVNG LETAED apXNG TILOTOMOLNGNG KAL ETOLPEL-
WV/0pyavIoUWV Kat TIEAATWY; SUVABWE OAEG OL KATAOKEUGOTPLEG AELTOUPYIKWY CUCTAUATWY,
onw¢ twv Linux, Microsoft Windows, Apple Os, £X0UvV TIPOEYKATECTNUEVO WG HUEPOC TOU
AELToUpyLKOU CUCTAKATOC NAEKTPOVLKA €yypadoa - PNdLOKA TILOTOMOLNTIKA IOV 0TV oucia
aroteAolv dnudota KAEWSLA and TG apxEg motonoinong. Autd onuaivel ot éva dnuodolo
KAELSL TTOU OTTOCTEAAETOL OE pLa NAEKTPOVIKA EUTIOPLKT GUVOAAQyH] amd pla €TALPEia, opya-
VIOUO, W8t Tou eivat Pndlakd umoysypapuévo, ylo mapadelypa amno tn Verisign, sivat
eUKoAa avayvwpioLuo.

~

AHMOZIA AIKTYA
(Internet)

Amazon

H

maoTomoInuévn
ETaIpEia \

Apxn
ws- Migtomoinong
!

Windows
AHMOZIA AIKTYA |.‘Il.'1L|K
(Internet)

O1 KATAOKEUAOTEG
Acmoupyikwv
ZuoTnpaTwy

Ewkova 8.2.4.B: Emikowvwvia pe WndLlakd moTononTika

21O MOPOKATW BALOTA, OE CUVEXELD LE TO TTAPASELYHA TNG TTPONYOULEVNG evotnTag, divetal
pLo arhomotnpévn eptlypadr Tng mepimtwong ouvdeong pe YndLakod mioTonontiko and tnv
opxn motomnoinong, mou Ba Bewprjcoupe otL eival n Verisign.

o H apyn miotonoinong ekdidel éva dnudaoto kat eva OLwTKO KAELSL. To IBLWTIKO KAELSL amo-
Bnkevetal o pla Tpamnela Sedopévwy Kal to dnudoto kAeldi oe popdn Pndlakol moto-
ToLNTIKOU SNnpocLeVETAL KAl eykaBioTatal LECW TOU AELTOUPYLIKOU GUCTHUOTOG OTOUG UTIO-
Aoylotéc.

® TN ouVEéxela, n etalpeia A o WwTNG, €dw n Amazon, mou BEAeL va TiotomnolnBel anod tnv
enionun apyxn ya tnv avtaAlayn Twv mAnpodopLwy, EMIKOWWVEL e TNV Verisign Kot ot-
teltal tnv €kdoon YndlakoL miotomolntikoU. Onwg £xeL &N meplypadel yla tn petadopd
EUMLOTEVTIKWY TTANPodopLwyv, Snuioupyeital £va (euydpl SNUOCLOU - LBLWTIKOU KAELSLOU),
OTIOU TO LOWWTIKO KAELSL amoBnkeletal E0WTEPIKA 0TV Amazon, evw to dnuodaoto KAewdl
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anootéAAetal otny Verisigh padl e aAAeg anapaitnteg mAnpodopieg tng etatpeiag.

e H Verisign, adol eAéyel kal EMKUPWOEL TIG TTANPOPOPLEG TNG ETALPELOC, TTAPAYEL L OU-
voyin. H alvodin auvtn elvat pa Pnolakn vrnoypadr, n onoio mapAysTal Le KPUTTTOYPA-
dnon and 1o 81k6 TNG LOLWTIKO KAeLSL. TéAoG To MpooBEtel péoa oto dnudaolo KAelSt ou
napeaPe anod tnv Amazon Snuloupywvtag eva PndLakd UoyeypoUUEVO SNUOoLo KAELSL.
Katomy 1o umoyeypappévo dnuocto KAelSL emotpédetal miow otnv Amazon kal mAEov
Sev gival anmAd éva §nuocto kKAelSi, aAAd TaUTOTOLEL emionua TOV ATTOCTOAEQ.

e Karmola oty €vog Xpriotng otov KOOHO amod to ¢opnto Tou umoAoyloth anodaocilel va
ayopdoel amno tnv Amazon pouxa, mamnoutota, BLBAla ) 6t Ao BeAnoel. O xpAotng cuv-
S£€Tal 0To SIKTUOKO TOTO TNG Amazon pe TPpWTOkoANo og aiodpaln cuvdeon https, SnAadn
kpumntoypadnon dnUoctov KAELSLoU. ATtd TNV Amazon amooTEAAETOL TO UTTOYEYPAUUEVO
Snuoolo kAeldl oto dopntd umoloyloth tou xprotn. Otav mapaAndBOsi, eléyxetal pe
TO EYKATECTNUEVO TIULOTOMOLNTIKG amd tnv Verisign, emaAnBevovtag tn cuvodn mou £xeL
napayBel pe to LOLWTIKO KAELSL TG Verisign kat £xel emouvadBei oto Snuooilo KAeLSL tng
Amazon. Mg auTo TOV TPOTIO EMLKUPWVETAL N TAUTOTNTA TOU AMTOOTOAEQ LE TNV TILOTOTOLN-
on tng Amazon. Av ylo ortolodrmote AOyo To mietonotnpuévo Snpooto KAELSL Sev BewpnBel
€YKUPO, UMOpPEL vaL artooTalel yla EAeyxo otnv Verisign.

e Katomwv ouveyiletal n petadopd Twv Kpiolpwyv dedopévwy pe tnv uEBodo kpumrtoypdadn-
ong Snuociou KAELSL0U, OTWG £XEL teplypadel otnv mponyoLpevn evotnta. Kad oAn tnv
Slapkela g emikowvwviog n avtoAdayn dedopévwy yivetal pe kpurmtoypadnon dnuociou
KAELS10U Slapéow twv SNUOcLwY SIKTUWVY Kal AvTa UTTAPXEL N mbavotnta mapakoAov-
Bnong kot LTTOKAOTNG TWV SeSoUEVWV. OUWG Kal 6w armd Kapld MAEUPA TG EMIKOWVWVING
Sev petadépetal péow Twv Snuociwv SIKTUWV To WBLWTIKO KAELSL Tou eival anapaitnto
yla TV amnokpurttoypadnon.

Juvoyilovtag, UMopoU e va SLUTUTIWOOU LE Ta €ENG:

e To oUvolo Twv dedopévwy TOU eMLouvATTTOVTaL pall pe ta dedopéva Tng mAnpodoplag
mou B€Aoupe va PETOSWOOUUE Ko OXeTI{ovTaL LETOEU TOUG UE OTIOLOSHTIOTE TPOTO, £T0L
woTe va miotomnolnBel n yvnolotnta toug, ovoudletal nAektpoviky (Pndrakr) vnoypa-
dn.

e H Baowkn péBodog Snuioupyioag Pndlakng umoypadng eivat n xpnon aAyopibuwv mou
Baoilovtal o povodpopueg ouvaptroelg keppatiopol (hash functions) ol omoieg mapa-
youv £€va cUvolo amd dedopéva ou ovopalovtal cuvon LNVUUATOC.

e Av Béloupe n avBevtikotnta twv mAnpodoplwy mou petadiboupe va €xel to i6lo Bapog
KOLL TLG OUVETIELEG TNG XELPOYPadNC uTIoypadnG, TPEMEL Vo ETIKUPWOEL ard Tpito oudétepo
0pYaVLOpO TTIOU SEV CUULUETEXEL OTNV ETUKOWVWVIA, £kbidovTag Eva PndLOKO TILOTOMOLNTIKO.

8.3 Aduvaypisg — kivéuvol

a tov oxedlaopo-6laxeipon tng acdharelag evog CUCTAATOCG, TPV £HUPHOCTOUV TaL Ka-
TAAANAQ HETPA TIpOOTACLAG, Elval amapaitntn n Kataypadrn Twv anellwyv Kat Twv aduvaul-
WV TOU CUOTNLOTOG.

Onwg éxel avadepbel otnv apxn Tou KepaAaiou, AVTIKELUEVIKOG OKOTIOC TG aodAAELaG eival
Vo TPOOTATEVOEL TOUG MANpodopLaKoUg topoug (ayabd) Tou cuoTAUaTOoC.

Opwg tLeldoug aneldég Séxovtal Ta ayadd, armod moLoug Kol TL IIPETEL VAl TTPOoTATEVDEL;
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Anelhn (Threat) sival omolodnmote yeyovog Umopel va mpokAnBel eokeEVA 1} OXL KOl
Va EMNPEACEL APVNTLKA KATIOLo ayaBo.

OLamnel\ég unopel va mipokAnBouv and ¢puoika pavopeva, Onwe pwTld, OELCUOC, TANUUUPQ,
Katalyida, mpofAnuata KALLATIOHOU, TipoBARATa NAEKTPLOUOU KTA. 1] OO EOKEUUEVEG OV-
BPWTILVEG EVEPYELEG, OTIWG ATIATN TIAACOTOTIPOOWTTLOC, EUPECN KWOLKOU, EKUeTAAAEVON adu-
VLWV SIKTUOU, AOYLOULKOU, AELTOUPYLKOU CUOTAMATOC, KOKH XPron Twv MOpwv, KN e€ouot-
odotnuévn mpooPaon, kKAomr, BavSaALOUOC, EUMPNOMOG KTA. Ydpxel mavta BERata Kal n
Tieplnmtwon KN oKOTNG avBpwrivng ametAng, omwe AavOaopévn xprion cUCTALATOC, TTPO-
YPOUUOTIOTIKA AGBN, dyvola kivbuvou amokdAuPng dedouévwy, pn eoKeUUEVN KaTaotpodn
UALKOU KTA.

Ot anel\ég tn¢ mapaBioonc acdhaAslag Twy MOpwv Tou MANPodopLOKOU CUCTAUATOC SLakpi-
vovtal o EEwTePIKEG KAl ECWTEPLKEG ATMEINEG.

E€wTtepIKEG AMEIAEG £lval TOL YEYOVOTA TIOU TIPOEPXOVTOL OO TO €EWTEPLKO TtepLBAAloV
KoL ametAoUV TV 0loPAAELQ TOU CUOTHLOTOG.

JuvnBwg oL e€wteptkég amelhég epdaviovral Kol mpaypatonololvtol eBEoelg ano ewrte-
pLKoUG loBoleig mou eival yvwotol we Hackers, Crackers, Vandals, Hacktivists.

EcwTteplkEG ATELAEG Elval YEYOVOTA TTOU TIPOEPXOVTAL OTTO TOUG XPIOTEG TOU CUGTHATOG
ol omnoliot mpoomnaBouv va urtepBolv TV €€0UCLOSOTNGN TTOU €XOUV KaL VO ATTOKTI|OOUV
POoBacn og MOPOUG TOU CUCTHLOTOC.

JuvnBwg MapaKAUTTOUV TIG SLadIlKaoleg EAEyXOU TOU GUOTHOTOG VLA VO ATIOKTI| 00UV TIPO-
oBoaon os avaBabulopéveg mAnpodopleg eite UTTOKAETTTOUV Ta oTOLXElD aItd AoyapLaCHOUC
XPNOTWV LE TIEPLOCOTEPA SIKALWHATA OE OXEON LE Ta SIKOLWHATA TIOU Hdn €XOUV.

Aduvapia (Vulnerability) eivat ormolodnmote éAAelppa i apélela TG aodAAELAG OE KA-
ToLo MANPodopLAKS TTOPO TOU GUCTALATOG, WOTE VA ToV adVEL EUAAWTO OE AMMEIAEG.

MNa napadeypa, eav n npocPfacn otn Bacn Sedopévwy mou amoBnkevovTal oL KWSLKOL TwV
AoyapLaopwy gV MPOoTATEVETAL EMAPKWGE, E0TW Kol av oL Kwdikol elval kpuntoypadnueévol,
TOTE UTIAPXEL LEYAAN TILOAVOTNTA UTTOKAOTING.

8.3.1 Napapiacn acdpdalelag
Onwg €xeL n6n avadepOei, oL anellég Slakpivovtol o€ AUTEC TOU £X0UV ALTiEG PUCLKA paLvo-
HEVA €(TE QLTIEG ATIO ECKEUUEVEG 1) OXL AVOPWITILVEG EVEPYELEG.

EruBéoelg (attacks) ouvnBwg eamoAlovtal and eEwTepLkr) MPOEAEUCN Kal AlyOTEPO CUXVA
Qo TO €ECWTEPLKO TEPLBAANOV Kal eKUETAAAEVOVTAL LA f} KOL TIEPLOCOTEPEG ASUVOULEG TOU
OUOTAUOTOC UE CUVETELX TNV TtapaBiacn tng SLaBecudTNTAC EUMIOTEUTIKOTNTAS, TN aUBe-
VTIKOTNTOG N TNG OKEPALOTNTAC TNG aohAAELAC.
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OL 1o ouvnBelg péBodol mapaPiacng tng aodalelag eivat:

Kowwviky Mnxavikn (Social Engineering): Eival éva oUvoho amnd pebodoug oTig omoleg
Bagoilovtal cuvBwg AvOpWITOL TTOU OMOCKOTIOUV OTNV TtapaBioion CUCTNUATWY KOl EKLLE-
TOAAEVUOVTAL TOV AVOPWITLVO TIPAYOVTA YLOL VAL OITOCTIAO0UV KPLoLUES TTANpodopleg, wote
Va Tapa kAU ouV TOUG HNXAVIOHOUG alopAAELAG KO VA AITOKTAOOUV KN e€ouatodotnuévn
npooBaocn oto cuoTNUA.

H cdpwaon Kot n eVPecn MPOYPAUMATWY EHUPUOYWV KoL TIPWTOKOAAWV TIOU XPNOLLLOTIOL-
oUVTOL 0TO CUOTNA TIOU OTOXEVETOL VA TAPABLACTEL, UE OKOTO TNV AVEUPECSH ASUVOLULWV.
Hacking eival n mpoomndBela mapdkaudng twv pnxaviopwyv aodarelag, ekuetallevope-

vol cuvrBwe eAAelppaTA TOU AOYLOWLKOU CUCTNUATWY UE OKOTO Tn MPdoPacon o KAMoLo
ayaB6 Tou GUGTAMATOG.

Xpnon kakoBoulou Aoyloptkou, 6mwg ot lot (Viruses), Ta ZkouArkia (Worms), ot AoUpeLot

‘Irrtol (Trojan Horses), oL ebapuoyEg spyware/adware ToOu OKOTIO £XOUV ELTE VO EKUETAA-

Aeutouy, ite va dnuLoupynoouv TNy aduvapia yla tTnv pn e€ovalodotnuévn npocpaon,
elte yla tnv aueon napapioon tng achaielag.

EUpeon kot cuAAoyr otolxelwv amo ta NAeKTPOVIKA (xvn Tou adrvouv oL XProTeg Tou
TAnpodopLakol CUCTAUATOC, CUVABWC amd TLG EMIKOWWVIEG Kol CUVOAAAYEC TTOU KAVOUV
Sl péow Twv dnpooiwv diktuwy, omwg IP dleuBuvoelg, e-mail, ovopato UTTOAOYLOTWY,
UTINPEoieC epapUOYES TTOU XPNOLUOTIOLOUV K.ATL.

OL EOKEUUEVEC N N ETIOETELG OO AVOPWTTILVES EVEPYELEG KOTNYOPLOTIOLOUVTOL AVAAOYQ LIE TIG
OUVETTELEG KOLL TOUC TTOPOUC TIOU eMNpedlouV os:

EmBgoelg mapapiaong TnNG EUMLOTEUTIKOTNTAG TTOU ovopdlovtal EmB£oeLg YtokAOmN G Kot
oTOX0 £X0ouV TNV MPoOcPaocn o MOPoug xwpic e€oualodotnon kat adaipeon mAnpodopLwv.
TEtoleg eMIBEOELC elval N UTTOKAOTI OPXELWV HE EUTLOTEUTIKA Sedopéva, OMwG KWdIKOL,
aplBuol Aoyaplacpwy, KwoKol armd MIOTWTIKEG KAPTEG KoL YEVIKOTEPA Kplowo SeSoue-
Va YL TOV LOLOKTHTN TOUG Ttou €ival amoBnKeupéva o€ cuoThuata f LetadEpovtal LEow
Siktuou, 6mwce pe thv péBodo avaluong Kivnong amod TG Ypappég emkovwviag (packet
sniffing-Man in the Middle), urtokAomr) AoyloptkoU, avtlypadr mEOoyPAUUATWY K.ATT.

EnBéoelg mapafiaong tng Stabeoipudtntag mou ovoudlovial EmiBéoslg AlaKomig Kot
€XOUV OTOXO TNV KATOOTPOdN N VO KATAOTACGOUV Tou¢ TANPodopLakols mOPoUG TwWV CU-
OTNUATWY OE AVEVEPYN Katdotaon. Tétola mapadeiypata ivat n dtaypadr apxeiwv, de-
SoUéVwY, oL EMIBECELG OTO AOYLOULKO, OTIWG O TEPUATIOUOC EKTEAEONG LLOG EDAPHOYNG, OTO
UALKO, OTIWC OL CUVEXELG ETIOVEKKLVIOELS CUCTNUATWY, Ol EMLBECELC OTA. CUOTHLOTA UTIO-
SiktUoU, OMWC oL SPOHOAOYNTEG ) oL eTMIBECELC O eEUTINPETNTEG, WOTE va eMENBOUV OE
Katdotaon dpvnong mapoxng unnpectwv (DOS attacks) k.Am.

EmuB¢oslg mapaBicong tng akepaldtntag mou ovopadalovral EmBéosig AANoiwong kot
OKOTO €Xouv TNV Un efouatodotnuévn mpoofacn Kal aAholwaon Tou TepLEXOUEVOU EVOC
mAnpodopLakol MOPOU TOU CUCTHATOC. TETola mapadeiypata eivat n eméuBacn oto UAL-
KO, AOYLOWKO 1) oTa Sedopéva, £TOL WOTE va EMNPEACOUV TNV MANPOTNTA KAl akpiBeLla TwV
Sedopévwy pe okomd tnv SollodBopad ) tnv e€amdtnon. Mo napddelypo n mopéupacn kat
oM\oiwaon oTpaTIWTIKWY MANPodopLWY TIoU peTtadiSovtal amo TG YPAUUES ETUKOWWVLWY
N N LeTaBoAn Tou moooU yla petadopad 1 TANPWHN oo Eva TPAellko AOYapLOCHO OF HLa
NAEKTPOVLKA GUVOAAQY).
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e EmBéoclg mapaBlaong tng auBevTIKOTNTAG KOl KOT EMEKTAON KOL TNG QKEPALOTNTOG
eivat ol EmB£oeLg ELoaywyng Tou oKomo £XOUV UL TAQOTI) OVTOTNTA VO ELOEABEL WG e€ou-
ol060TNUEVO HENOG OTO CUOTNUO. TETOLEG EMIBECELG €lval OL TIEPUTTWOELG TTOPATTAQVNTL-
KRG aAAnAoypadiag (phishing) mou npoomolovvtal yia mapadely o KAToLoV apUoOSLo TNG
tpamnelog Kot {ntolV Ta OToLXEla TOU Aoyaplacpol Hag, oL ETLOE0ELC TAQCTONPOCWTTLOG
(spoofing) 6mou o emitiB£pevog alAaleL Ta TepLEXOUEVA Ot TTaKETA SeS0UEVWY TTOU 1dN
peTtadEépovtal, £TOLTTPOCTIOLOVMEVOG KATIOLoV AAAO Tiepvael Ta dedopéva pog to Snudolo
KavaAl. AdoU €xeL TPOTIOTOLNOEL TNV SPOUOAOYNCN TWV TTAKETWY SeSOUEVWY, TTOPAAL-
Bavel 6oa mokéTa elo€NBouv oTo SiKTUO KAl ameuBUVOoVTAL OTOV TIPAYATIKO TTapaArTTTn.

8.4 M£0060L Ko TEXVIKEG TpooTaoiog

Tol HETPA QVTLUETWIILONG YL TNV ipooTtacia TNG a.odpalelag Twv MANPodopLOKWY TTOPWY TOU
OUOTHHATOC TIPETEL va Baci{ovtol 0To OXESLOOUO HLaG OAOKANPWHEVNC TIOALTIKNG AodAAELOC
niou Slakpivetal os tpla emineda.

1. To mpwto eninedo avadipetal otnv MPOAnYn n omoia otnpiletal oTNV QAvixveuon
Twv gumnabewwy, aduvaplwv 6cov adopd tnv enibpacn Tou puotkol MePBANAOVTOG, TLG
aduvapieg UALkoU, Aoylopikol, amoBnkeuong kot petadopds Sedopévwy. OL cuvhBeLg
TEXVIKEG TTIOU XPNOLUOMOoLOUVTaL ELVAL ;

0 €\eyx0¢ TNG TPOGBaAcNG 0TOUC TOPOUG

® 1 EYKOTAOTAON TPOYPOUUATWY TPOOTACLOG amo KAKOBOUAO AOYLOMIKO, OMWG
antivirus, antispyware

® 1 sykatdotoon teiyoug mpootaciag (Firewall) yla tov éAeyxo TG €L0EPXOUEVNC KOL
g€epyopevng kivnone dsdopévwy

® oL ouvexeilg evnuepwoelg Kat avaPabuioslg Aoylopikov ou SlopBwvouv aduvapieg

Kal eMelelg aodpaielag

2. To 6eltepo eninedo meplypddel TNV AVILHETWNLON KATAOTPOodWVY Kal emavodopd Tou
CUOTALOTOC TNV TIPONYOULEVN AELTOUPYLKN TOU KaTdotacor. Ot GUVNBELG TTPAKTIKES TIOU
Xpnollomnolouvtal elvat:

® 0 OAOKANPWHEVOG KAl TEKUNPLWHUEVOG OXESLAOUOG TNG dadikaoiag avavnyng peta
ano napaflacelg Tng acdpalelag kabwg kat n pEBodog avatpododotnong yla To mpo-
BAnpa tou MpoEkuPE KaL TWE AVTILETWTLOTNKE

e 1 dnuoupyila LEPLKWV 1} OAOKANPWHEVWY avTlypadwy acdAleLag

® 0 kaBoplopog Sladikaclwy evepyomoinong twv peBodwv avavnng amno napafLacel,
kataotpodég (Fault Tolerance)

3. Ito tpito emimedo katatdooovral Ta cuothuata Avixveuong elofoAwv. Edbooov amo-
TtUxouv oL oxedlaouol mpoAndng, N achAlela TOU CUCTAUATOG TPEMEL va BaACLOTEL O€
UNXovIoHoUC avixveuong eloBolwv. OL GUVNBELG UNXAVLOMOL TTOU XpNOLUOTIOLOUVTAL YLa
TNV avixveuon napafLacewv tng aocdAAELOG O CUVEPYATLA UE TO TUTIKA EpYaAEia - TTpo-
YpOupaTa aviyveuong eumabelwy, OMwE ylo MAPASELYUO Ol CAPWTEG yla LoUG, sival n
gykataotaon edIkou Aoylopikol avixveuong elofoAwv Intrusion Detection System (IDS).
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8.4.1 Avtiypada acdaleiag

H Stadkacio avavnng tou mAinpodoplakol GUOTAUATOG UETA amd kotaotpodn Paocile-
TOL KATA €va Leyalo pépog otnv Sladikacio twv aviypadwv aodaleiag (Backup Data). Kata
v Sladikacila autr He T Xpron KotaAAnAwv epyoaAeiwv AoyLopikol 1 SuvatoTATwy Tou
PoodEPEL TO AELTOUPYLIKO cuoTnua anobnkevovtal oe achaln Héoa avtiypada twv de-
SoUEVWY, TIPOYPAUUATWY, BACEWVY SeSOUEVWY Kol YEVIKOTEPA TANPOdOPLAKWY TIOPWVY Kal
dnuloupyouvtal avtiypada rou ovopalovrtal avtiypada epedpeiag i avtiypada achaieiag.
Metd amnd kataotpodn TwV MOPWV 1 AKOUA KAl TOU UALKOU Ttapexetal n duvatdtnta mnava-
dopdc oAokAnpou tou TAnpodopLakol CUCTAKUATOC I LOVO eVOG HEPOUG TWV TAnpodopLa-
KWV TIOPWV O€ TIPOTEPN KAVOVLKI Katdotaon Asltoupyloc.

Tol H€OA KOl OL CUOKEUEG TIOU XPNOLUOTIOLOUVTAL YLa TNV amoBrnkeuon Twy avilypadwv St-
odépel avahoya pe To €idog Kal to pEyebog Twv Sedopévwy KabBwg Kal Tic podlaypadec
YLOL TV QVAKTNON TOUC. ZuvhnBwg XpNoLUomoloUVTaL LoyvnTKA péoa (okAnpol Siokot), omtika
péoa (CD, DVD k.Am), uvnueg poviung aroBnkevong (flash, Solid State disk) kat téhocg, pe tnv
€€EAEN TWV YpaUUWY TNAETILKOWWVLWY Kal SIkTUwy, ival Suvath n amobrikeuon Kat ava-
KTNGonN O€ QMOUOKPUOHEVOUG UTTOAOYLOTEG ] AvAAOYa UE TNV KPLOLUOTNTO TwV SeSopévwy oe
gfwtepikoug online eumnpetntéc.

8.4.2 Teixog npootaociag (Firewall)

Ta ouotiuata teixoug mpootaociag (firewall) mpootatevouv Toug MAnpodopLAKOUG TOPOUG
€VOCG OUOTNUOTOG I €VOG SIKTUOU OUMOKOVWVOVTOC TO CUOTNMO amd To €EwTeplko SikTuo
eA€yxovtag Tnv SLaKivnon TwV ELOEPXOUEVWY Kal eEEpXOUEVWVY TTAKETWY dedopévwy. ETol éva
firewall mpootatevel To cUoTNUO oo emBEoeL un e€ouolodotnuévng mpooPaong. To firewall
urnopel eival eite epappoyég Aoylopikol eite €€elOIKEUUEVO OAOKANPWEVO CUOTNUA TIOU
Aettoupyel og OAa ta emnineda tou povrehou TCP/IP. Ou Baotkég Asttoupyieg tou ivat:

® T0O PIATPAPLOUO ELOEPYXOUEVWVY KoL eEEpXOEVWV TIOKETWV (packet filters).EAéyxel kaBe
TLAKETO TIOU €L0EPYETaL-e€EpYeTAL Kal amodacilel pe Bdaon Tic mMAnpodopleg TG eMmiKe-
daAidag tou makétou, SnAadn Tnv AtevBuven MpoéAeuong KAl TIPOOPLOUOU, TOV aploud
TPWToKOAAou (protocol number) kat tov aplBud Bupag (port number).

® Kol w¢ MUAeC (gateways) oto emninedo edpappoync. To firewall aviyvelel kat avtihappa-
VETOL TO €160¢ NG Kivnong twv dedopévwy oto eninedo edappoyng kKat epappuolet

€\eyxouc ot eminedo e€ouoloddTNoNg XpNoTn KABWE KoL OTLC UTINPECIEG KOl 0T TIPW-
TOKOAAQ TTIOU emLTpémovTal i 0XL, Onwc ta http, ftp, telnet, KA.
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Ewova 8.4.2.a: Firewall

® ATopoVWVEL SLadOPETIKEC TIEPLOXEG TOU SIkTUOU edapudloviag SLodopeTIKEG TTOALTL-
KEC aohAAELOC, TL.X. O SLUXWPLOUOG VOGS Web server ] evog web mail server, mou 6€xetal
eTLOKEYPELG Ao e€wTePKO dNUOaLo Siktuo (internet), amod tnv mMoALTKr aodAAELOC TTOU
UTIAPXEL YL TO UTIOAOLITO ECWTEPLKO SikTuO.

3’ auTO To onueio Ba TPETEL val UAOTIOLNOETE [La Aoknon epnédwonc, Omwg elval n Aoknon 4
Tou Tieplypadetol TNV eVvOTNTA «ACKNOELS TNV alibouoa gpyactnpiou».

8.4.3 Z0otnpa evtomiopov loBoAéwv IDS

Onwg €xeL avadepBel amod tnv apxn tou kedalaiou, Sev uMApXeL N €vvola TNG AMOAUTNG
oaodaletag. And tnv aAAn mMAeupd kaBnuepvad dnpLoupyolvTaL KAVoUPYLEG EUTIAOELEG OTO
UALKO KOl TIEPLOCOTEPO OTO AOYLOULKO TwV MANPODOPLAKWY CUCTNUATWY LE OMOTEAECHA VO
yevvouvtal véeg Suvatotnteg mapafioong tg aodpaAlelog Twv cuoTtnuatwy. Katd to oxedi-
QOUO TNG TOALTIKNG aodAAeLag, Omwe £xel NON avadepbei, adou amotuyel n npoonddela
TPOANYNG KATA TWV eLloBoAWY, TIPEMEL va £XEL ULIOBETNBEL £va cUOTNUA AViXVELONG KO EVTO-
TlopoU Toug.

‘Eva cuotnua evtoniopoU eloBoléwv (Intrusion Detection Systems, IDS) amoteAeital and pia
mAatdopua epyaleiwv Aoylopikol mou eAéyyouv Ta apyeia kataypadr¢ Tou cuoTAUATOC,
WaoTE va aviyveloEeL ixvn amnd yvwoTég mopapLacelg aodaielag, Onwg:

enavaAapBavoueveg mPoomabeleg eLoaywyng KwSIKWY
SpaotnploTNTEG 0dpwaong Twv Bupwv emkowvwviag (port scan)
EVEPYELEC TIAPAVOLWVY EYYPADWV OTO HNTPWO TOU CUCTHHATOC
QnOMELPEG AUENUEVNC PONG TTAKETWY TIPOC €va cUoThUa -emtiBeon DOS
EVTOTILOUOC aUENUEVNC SLAPPONG TIOPWVY KATA TNV EKTEAECT EPOpLOYWV

Emtiong eAéyxouv Kot avallouv Tnv SLEpXOUEVN KIvnon TwV KOUPWVY Kal TwWV CUCKEUWYV OL-
KTUOU.
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‘Eva IDS umopel va €xel kaBapd HOVo EVNUEPWTLKO pOAo, SnAadh, LETA ThvV mapakoAouBnon
TOU GUOTHHOTOC, OVIXVEVUEL KATIOL UTIOTITN EVEPYELA KOl EMLOTPEPEL KATIOLO UAVULLA YLaL TiL-
Bavn eloBoln i umopel va SLABETEL NXAVIOUOUE QUTOUATNG QVTILLETWIILONG I CUVEPYAGTLOG
pe AAAa epyoAelo avTLHETWTLONG TapapLldoswy, onwg to firewall. Ta cuotipata ov Slabg-
TOUV UNXAVIOHOUC TTou UIAoKApouV TiBavég eloBoAég ovopalovtal Intrusion Detection and
Prevention Systems (IDPS).

ROGAA- TS ILICD =1\ wTusg
I Lig b & et wpsbeng [Posin-spsioma. 4]
Sorrer Pt

5ot shert mode [A)

= Ful Fast I Log shests ba eveniiog 1]
¥ Spprasl gt -
& o —
L] Praferences Dinable lopging |Aleets will mank, M) —— ()t e e o s o
Diptiwns Last 5 mirc 6 e Niae roe —
[ Qirervieme Spwcdn packest whe Last 15 mine 17 = =

 hehde ARP Packats -5

GF Loge Jekies ' Paplosd chasactes dats sedy |01
map lemgth of lngged pach oty [Dedomat 151

_ mae | £ Demmiesd

1D cemen 2001 Sl vu i hally gere sed

Elkova 8.4.3.a: EAeUBepo Aoylopiko IDS - SNORT

8.4.4 ZVotnpa Awaxeipiong Ao aleiag MAnpodoplwv

Ka&Be ovtotnta (16wwtng, tatpeia, opyaviopog), mou Staxelpiletal evaiodnta EUMIOTEUTIKA
Sedopéva mAnpodopieg, mpéneL va ULOOETHOEL €va GUVOAO ATO AUCTNPEG CUCTNUOTIKEG OL-
adkaolieg mou eaodahilouv Tnv mpootacia Twv MAnpodopLwy. Autég ol Stadlkaolieg mpo-
KUTITOUV KATOTIV AEMTOUEPELAKNG OVAAUONG, LEAETNG KAl oxeSLaopoU Tou emunmédou aoda-
Aelag, mou MpEMeL va SLacdaALOTEL, O OXEON TIAVTA LIE TO KOOTOC EMEVOUONG Kal Slapopdw-
vouv 1o ZUotnua Aloxeiptong Aodaietag MAnpodoplwy.

OL OUVLOTWOEG TTOU TIPETEL VAL LEAETNBOOUV yLa va dnoupynBouv ol KaTAAANAEG Stadikaoieg
adopouv:

® TOV AEMTOUEPELAKO KABOPLOUO KAVOVWV aoPaAELOG TIOU TIPEMEL VA TRPOUVTAL KOl TV
ekmaidevuaon Twv xpnoTwy yLa tThv opOn xpron Tou mAnpodopLlakoU CUCTHLOTOC

® ToV PoodLOPLOUO TwV E0UCLOSOTNCEWY TPOCRACNC TWV XPNOTWV KaL TNV Teplypadn
TWV SIKOLWUATWY TOUG 0TO TANPOdOPLAKO CUCTNUA

e TNV eplypadr aduvauLwy TOU CUCTAATOC KOL TIG EVOEXOEVEG TIEPUTTWOELG Tapapia-
0oNG KABWC KoL Tal LETPOL AVTLUETWITLONG TOUG

® TLC aKkpLBeic evépyeleg yia tnv UAoToinon piag oOAoKANPWUEVNC TTOALTLKA G AohAAELOC

e v dnuioupyia evog oAokAnpwpéVou oxeblou cuVEXELAG TToU TIEPLAAUPAVEL Eva OXESLO
avavnyng oe mepintwon Kamolag Kataotpodnc kKabwe kat éva mAdvo Slaxeiplong kat
QVTLLETWIILONG TWV KWEUVWV

0 61e0vrg opyaviopdg Tumonoinong dnuloupynoe éva mpotuTto to 1IS027001 mou mapExeL éva
ocUvolo mpodiaypadwy. OL mpodlaypadEg autég kaBopilouv TIG AMOITACELG Yo TNV ULOBE-
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TNon evog ouotnuatog dlaxeiplong aodpalelag mAnpodoplwv Kat adopouv Tnv dLoiknaon Tou
TIPOCWTILKOU, TLG SLadIkacieg kal Ta TAnpodopLlaKd cuaThaTa yia KA elboug emiyelpnola-
KO KAGS0 Kal omoloudrmote PeyEBouc opyaviouo.

Ma nepLoocotepeg MAnpodopleg peAetnote TNV evotnta MN.4 Tou MapapTUATOS TWV CNUELW-
OEWV.
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Epwtioslg— Aoknoeig KepaAaiov

1.
2.

10.

11.
12.

MeplypaPte nwg Unopel va emiteuxOel n andAvtn achaiela.

Katd tov oxedlaopo tng achatelog evog mAnpodoplakol GUCTHMOTOC, TL Elvol auTtd mou
T(PETEL VAL TTPOOTATEVUCOULLE KOLL OTTO TIOLOV TIPETTEL VAL TO TIPOCTATEUCOUE;

MeplypaPte TLG EVVOLEG: EUMLOTEUTIKOTNTA, aKepaLOTNTA, aubevTikotnta, Slabeoiuotn-
Ta.

AwoTe TOV 0pLOKO YLA TIG EVVOLEG: KPUTITOYPAdNnon, Kpumtoypadnua, LUOTIKO KAELSL.
Molog givat o pOAOC TNG KpUTTTOYPAbLKG CUVAPTNONG KEPLOTIOUOU;

Mowog eivat o Adyog tng urtoypadng eVOg UNVULOTOG XPNOLUOTIOLWVTOC T cuvoyn Lnvo-
HOTog;

‘Evag xpriotng, n AAikn, BéAeL va emikowwvnoel pe Tov BaoiAn. Zuvtdooel To pnvu-

pa «AUpLo Ba cuvavtnBoUpe otig 2» kal, adoU To TEPATEL Ao TN CUVAPTNON KEPUA-
TIopoU SHA1, mapadyel Kol EMLOUVATTEL TN cUvon unvupatog bc6al87bel034bleelaff
99719c574cdff0a49d5 kat to anmootéAAsl. O BaoiAng moapaAapBavel To pvupa:

«AUpLo Ba cuvavtnBolue otig 1bc6al87bel034blee0aff99719c574cdff0ad49d5».

Mowa Stadikaoia akohouBel o BaoiAng, otav mapaAdBeL To LAVULA, KoL TTIOLO CUUTTEPQ-
opa Byadey

EAéyEte Tnv amavtnon oag, epapudlovtag TNy LETAS00N TWV UNVUUATWY oTthv aiBouoa
epyaotnpiov, pe Baon tnv Acknon 3 tng evotntag «Acknoelg otnv Ailbouca Epyaotnpi-
oun.

Ag untoBéooupe otL évag hacker apnoe éva cd umodnAwvovtag OTL To E€EXaoe TAVW OTO
ypadeio evog umarAnlou piog tpamnelag mou eixe titAo «Bwteo AtokdAun yLa TEpAoTLO
okavbaho». Méoa &g oto cd uTtapyel AMOBNKEUUEVO TIPOYPAUO OE HOPdT) AUTOUATNG
EKTENEONC TIOU TIEPLEXEL EVOL SOUPELO (MO TIOU QVIYVEUEL T TTANKTPO TIOU TIATA KATIOLOG,
oUM\éyeL Anpodopleg kot T armooTEAAeL 0To Aladiktuo. TLel6oUC amelAr) eyKUHOVEL yLa
To MAnpodopLakd cuotnpa; Av emituxel n mopofiaon g achaielag, T idoug emnibBeon
€XOUUE;

‘Evac hacker amoktd npocBacn otn Bacn dedopévwy mou £xel amoONKEUPEVOUC OTOV

Tiivaka users Toug KwdLkoUG XpnoTwV o Toug AoyapLacuoUs TwWY SLAXELPLOTWY EVOG
HEyAAOU SIKTUAKOU TOTOU. ITOV TIIVOKOL UTIAPXEL N eyypadn:

admin:781e5e245d69b566979b86e28d23f2c7

O hacker xpnotpomnowwvtag To online Aoyloptkd, 6mwg to «md5Spass.infox, Eekwva va ma-
payel 6Aoug Toug duvatoug cuVOUNOUOUG A0 XAPAKTHPEG HEXPL YpappaTa Kot Yndia
ToU ayyAlkoU aAdafntou kal péoa o€ Alya ekATOOTA TOU SeutepoAentou AapufBdvel tnv
emotpodn «0123456789».

Mola péBodo xpnowomnoinoe o hacker yla va mopafLacel tov Kwdiko; Meplypadte Tnv
Slabikaoia ou ekTeAel TO AOYLOULKO yla va BpeL Tov KwdLKO. Tt oupnépacpa Byalete yia
TOV KWOLKO;

Edappoote tnv Stadlkaoia wg Aoknon 0To Epy0oTHPLo. XPNOLUOTOLOTE KwoLkoUG, TIoU
Kataokeuaovtal, XpNoLUOoToLwVvTaC Tov oAyoplBuo SHAL yia tnv napaywyn cuvodng pe
10 epyaleio GnuPG.

MepypaPte t Baotkn Asttoupyia TNG KpuTTOoypAdnong e Koo HUCTIKO. Molo elval to
adUvapo onueio autng tng uebodou;

Moleg eivat oL Baotkég péBodol mapaBiaong kwdikwv; Na tig e€nyroete.

H mapakdtw epwtnon sival kpuntoypadnuévn pe tnv texvikr Caesar Cipher.
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HI QOZHOXTI XWPON® QATEP® AN QPHNMTNYP® NAT NTQrZOr XNANWO;
XpnoLUoToLElOTE TO TIOPAKATW TivoKa 1 ylo TNV AmoKPUTTOYpAdnon Tou KELLEVOU
™G epwWTNONG. Mia amod TG oAloBroelg — KAeWdLA 4, 7, 12, 22 tou aAdaBntou eival n ow-
otn.
13. EmuA€ETe TN OWOTH ATTAVTNON YLO TV TTOPOTTAVW EPWTNCN artd Ta MAPAKATW KPUTITO-

vpadnuota pe kAs6i 11

e ENEZB

o XMTBE

Mivakag 1: KAeld1a-OAoBnroelg EAAnvikoU AAdapntou

1(2|3|4|5|6|7|8|9|10]|11 (12|13 |14 (15|16 |17 |18 |19 |20 |21 |22 |23 |24
Arxl\;:éﬂ- A(B|T|A|E|Z|H|O]|I K{A[M|N|[Z[O|RD|P|[Z|[T|Y|O®|X|W]|AQ
OAIZOHZH 1 B|T|A|E|Z|[H|®O]|I K|{A|M[N|[=Z|O|RO|[P|Z|T[Y|O|X|[W[Q]|A
OAIZOHZH 2 ryafef(z|{H|of|.1l KIA|M|[N|Z|]O|ND|P|Z|[T|Y|ODO|X|WVW]|Q B
OAIZOHZH3 | A [ E [ Z [H | O | I K|{A|M[{N|=Z(O(RN|P|Z|T|Y|O®O|X|W|Q|A]|B r
OAIZOHZH 4 E|Z|H|O]|I KIAIM|N|Z|[OfR|P[Z|[T|Y|OIX|[W|Q|A|B r|a
OAIZOHZH 5 Z|H|O|I K|IA|M|N|[Z|O|(MD|P|Z|T|Y|ODIX|[W|Q|A|B r{a|eE
OAIZOHZH6 | H [ © | | K|IAIM|N[Z|O[RND|P|[Z|[T|[Y|OD|IX|W|Q|A]|B r|aj|eE z
OAIZOHZH7 | O | | K|{A|M[N|[Z|O|R|P|Z|T|Y|O|X|W|[Q|A]|B r{ajJej|z|H
OAIZOHZH 8 I KIAIM|N|Z[Of(DND|P|Z|T|Y|D|X|W|[OQ|A]|B r{afe Z|H|O
OAIZOHZH 9 KIA|M|N|Z|O|(R|P|Z|T|Y[O|X|W|[Q|A]|B rya|e|zj|H|®o |
OANZOHEH10 [ A (M| N | =2 |O|D|P|Z|T|Y|O®|X|W|Q|A|B r{a|leE|z|(H|®O | K
ONZOHEH11 |[M | N[ Z|O (RN |P | Z|(T|Y|[O|X|W|[Q|A]|B ry|aj|eE Z|(H|O | K[ A
ONZOHZH12 [N | = (O |N (P | Z | T|(Y|O|(X|[W|Q|A|B r{a|e|zj|H|®6 I K[A[M
ONZOHEH13 | = |O (N | P (X2 | T|Y[O®O|X|[W|[Q|A|B r{al(eE|z|(H|®O | K{AN|M|N
ONZOH:ZH14 |O | N (P | Z (T |Y|O (X |W|(Q|A|B r{aj|e Z|(H|O | K|{A|M|[N|Z=
OANIZOHEH15 (N | P | 2 | T|Y |®O | X |W|Q|A|B r{afeE|zZ|H|®O I K|A|M|N| =[O
ONIZOHZH16 | P | Z ([T | Y (O | X |W [ Q| A |B ryaj|eE Z (H|O 1 K|A|[M|[N|[=Z|[O]|nN
ONZOHEH17 | £ | T (Y |O (X |W|Q (A | B [T |A|E|Z|[H]|O | K{A[M[N|=Z[O|ND|P
ONZOH:H18 | T | Y (O | X (W |Q|A (B | T |[A|[E|Z|H|O | K{A|M[N|[=Z]|]O|ND]|P|[Z
ONZOHIH19 | Y |® [ X (W (Q |A | B|T|[A|[E|Z|H|®O | K|IA[M|N|Z[O[DND|P|Z]|T
ONIZOHZH20 | O | X (W | Q (A |B| T (A |E|[Z|H]|O | K{A|MIN|=Z|(O|D]|P|[Z|T|Y
OANIZOHIH21 | X (W Q| A | B | T|[A|E|Z]|H|®O 1 K|{A|M[N|=Z|O[MN|P|Z|(T|[Y]|OD
OANIZOHIH22 (W (Q | A | B | T |A|E|Z|H|O I K|IAIM|N|Z[O|ND|P|[Z|[T|Y|O®|X
OANIZOHZH23 |Q (A (B [T |A|E|[Z|H|O]| I K|IA|M|[N|Z|O|DND|P|[Z|[T|Y|[OD|IX]|W

EA€y€te TIC amavTtroeLg 0TO SIKTUAKO TOMO:
http://users.sch.gr/xefterakis/caesar.html

14. Moo eival to peyaAUTePo MPOPANUA TIOU TIPETEL VA AVTLUETWITLOTEL JUE TN XPAON TG
Kpurttoypadnong e StopolpalOpevo HUCTIKO KAELST;

15. MepypaWte TNV TEXVIKNA KpuTTOoypAdnong Le SNUOGLo KAELSL.

16. Matl n kpumtoypadnon Twv SeSopévwy LE To WOLWTIKO KAELWS, wote va e€acdaAloTel n
QUBEVTIKOTNTA TOU ATOCTOAEQ, KAl N amokpuntoypddnon pe to dnuodaoto KAeLSL oto Ao
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17.

18.

19.
20.
21.

22.

23.

24.
25.
26.

27.

28.

29.
30.

QKPO OUCLACTIKA &gV £XEL Kavéva vonpa; IMe TToLo TPOTIO TILOTOMOLETOL N AUBEVTIKOTNTA
Tou L&LoKTNTN TWV dedopéVwy;

MNwg avtetwriotnke n dtoxeiplon tng aopaloug emnikolvwviag oto eninedo dlaotpw-
patwong tou TCP/IP;

Moteg eivat ot Baoikég apxEG oTig omoieg Baoiletal n peBodoloyia Stoxeiplong aopalet-
o¢ ¢ petadopdg dedopévwy ( TLS - Transport Layer Security);

MepypaPte tn Aettoupyia xpriong evog Yndlakol moTononTkoU.

Moleg eivat oL ouvnBelg pEBodol mapaBiaong twv MANPOPOPLOKWY CUCTNUATWY;
MepypaPte TI¢ PAOIKEG KATNYOpPLeg EMIOECEWY KOL TIOLO XAPAKTNPLOTLKA TNG oD AAELOG
napapialovral.

Av pallKAd EKOTOVTASEC XPr)OTEC 0’ OAO TO KOO0 £0TEAVOY GUVEXOUEVA TIAKETO EAEYXOU HUE
10 pwtOKoAAo ICMP, 8nAadn ekteholoav TNV VTOAN ping TPOG £VOL CUYKEKPLUEVO €EU-
TINPETNTN KATIOLOC UTNPeciog yla mapadelypa webserver, T eidoug enibeon Ba sixapus;
AlkaloAOyNOTE TNV amavInon oag.

Awote éva mopadelypa ano kabe kotnyopila emiBeong amo £0KEUUEVEC AVOPWIILVEG
EVEPYELEC.

AvadEpeTe TA LETPA AVTLETWITLONG TWV ANMEAWY aoPAAELAC.

Moteg givat oL Baotkeg Aettoupyieg ou ekteAoVv cuvnOwc ta firewalls;

‘Eva firewall emitpEmnel Tnv eLloepXOEVN KoL EEEPXOUEVN ETIKOWVWVIO OE £va TOTIKO SIKTUO

oTLG BUpeg TCP 80 kot 25 kal amayopeVel TNV KukAodopla otig BUpeg 21 kat 23. Moleg
UTINPEOLEG ALASIKTUOU ETUTPETIETAL OTO ECWTEPLKO TOU SIKTUOU VAL ETILKOVWVIOOUV UE TO
Awdiktuo;

TLelval éva 20otnua Alaxeipliong Aodaletag NMAnpodopLwy Kat mwe SLapopdwVeTaL Eva
T€Tolo oVOTNUO;

‘Eva cuotnua avixveuong eloBoAwv IDS mola ouviOn ixvn mapaBldcewy Umopet va avi-

XveUoeL;
Mowa n Stadopd evog cuotrpatocg IDS kat evog IDPS;

Mepypate Ti¢ PpAoeLS yla TNV avarmtuén evog uotripatog Aloxeiplong tng Aodaielog
MAnpodoplwv (ZAAM) kat avadEPETe TA MAEOVEKTALATA TNG ULOBETNONG EVOG TETOLOU
OUOTHHOTOC OTNV TIOALTLKN a0AAELAG EVOC OPYAVIOHOU.

Acoknoeig o€ Epyaotnplako NepBaiiov

Acknon 1: Kpurnttoypdadgnon /Anokpuntoypddnon pe tnv péBodo Caesar Chipher

3TO EpYOLOTHPLO OL HaBNTEG Umopouv va Sltepeuviioouv Tn PEBoSo kpumTtoypAdnong Kal aro-
Kpurmtoypadnong dedopévwy KeEVoU e TN Xpron ekmotdeutikol gpyaleiou- Bondnuatog
yla to eAANVIKO aAdapnto mou Bploketal og SIKTUOKOUC TOTIOUG, OTwE paivetal otnv mapa-
KATW £LKOVAL.
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CAESAR CHIPHER KPYIITOI'PA®HEH / ATIOKPYIITOI'PAOHEZH

KEIMENOG KPYTITOTPA®HEHE
ANOKPYIITOTIPA®HEHE

KEIMENO EIZ0OAOQY

T rr——

Ewova 10: Caesar Chipher
(MNnyn: 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 XPNOLLOTIOLWVTOG SLadbOPETIKA KAELSLA.

Acknon 2: Kpurnttoypdadnon/Anokpurntoypddnon HE CUUHETPKO KAELST

¥’ quTr TNV Aoknon Ba XpNGOLLOMOLCOUE TNV EVTOAN mcrypt yia tnv Kpumtoypadnaon apxel-
WV. ITNV MPOYUATIKOTNTA N evToAr] mcrypt amote)el avtikatdotaon tng Snuodlolg evto-
ARG crypt tou Unix. H evtoAn Crypt rtav éva epyaleio kpurmtoypddnaong mou XpnoLponotlou-
0€ ToV aAyopLBpo kpuTttoypddnong TNG YEPUAVIKAG LnXavng «Atviypo». H pnxavn autn xpn-
OLLOTIOLNONKE LA TNV LETAS00T TIOAEULKWY LNVULATWY KATA TO SEUTEPO TTOYKOGHLO TIOAELO.
IAuepa To mpoypappa Mcrypt umootnpilel éva cUvolo amod Stadopetikol alyoplOuoug
Kpuntoypddnong dedopévwy, 6mwe o AES.

2tnv oucla Ba XpnoLomoL)oou e TNV eVtoAr oto linux yla va kpurntoypadricoupe apxeia
Sedopévwy. YIapxouv avtiotolxeg SLavopEg yia linux kat Windows Tou mpéEmeL va eykato-
otaBolv kabwg kal Stadedopéva script oe php yla TNV EVOWUATWON TOU o€ OegAldeC OTO
Awadiktuo.

Brjua 1: H oUvtagn tng evioAng

MrmopoUE va EKTEAECOUE OE Eval TEPUATLKO Tou linux tnv evtoAn:

mcrypt --help

yla va SoU e T olvtagn Kot OAEG TIG MAPAUETPOUG TTOU TIAPEXOVTAL, TL.X. Yia Vo SoUpe dAoug
Toug Slabéatpoug alyoplBuouc kpurtoypddnong mou urntootnpilovtol eKTEAOULE TNV EVTOAR:

mycript --list .
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nick@nick-Us0osd: ~

Ewova 2: AwaBéaoiuol AlyopLBuol Kpumtoypadnonc/Anokpurntoypadnong

BAipa 2: Kpunttoypadnon

o va KpUTTTOYP O OOUE £Vl OPXELO E OVOUO hocrypt.txt XpNOLUOMOLWVTAG TOV aAyopLB-
po kpurtoypadnong blowfish extehoUpe tnv evioAn:

mcrypt -a blowfish nocrypt.txt

omou Ba pag Intnbei n AéEn kAe1dL 8V o dopég. To péyebog tou KAELSLoU Sev mpénel va Eemep-
V@ ToUG 512 yapaKtrpeg.

Nepipadiov epyaoiag Ubuntu

*nocrypt.txt %
AMOVYE ©A IYNANTHOOYME ITO I[NOITO MEPOX KAI OPA.

Ewkova 3: To éyypado mou Ba kpumtoypoadnOel
Eniong umopoUpe va XpnOLUOTIOLCOULLE TNV TIAPAUETPO -U yLa va. SLaypAPOULE TO apXLKO
opxelo kata tnv dtadikacia Tng Kpuntoypddnong.

MEeTA TtV eKTEAEDCN TNG EVTOANG MAPAYETAL TO KpUTITOypadnEVO apXELo nocrypt.txt.nc Kal
elvat aduvato va to avolfou e pe Eva Kelpevoypado, OMwe paivetal MopaKATW.

Anhd keipevo = Midtog otnhoBénn: 8 =

Ewova 4: AntotéAeopa PeTd tnv Kpurttoypadnon
[261]




Keddhaio 8°

BApa 3. Anokpuntoypadnon

Ma va anokpumrtoypadrooupe To apxelo ekTEAOULLE TNV EVTOAN:

mcrypt -d nocrypt.txt.nc

Kall SNULOUPYELTAL TO ATTOKPUTITOYPOPNUEVO apXElo e OVOUa nocrypt.txt.

ﬁl Apaotnplotnta 2n

1.  AlEPEUVNOTE TA XOPAKTNPLOTIKA ToU aAyopLlOpou Blowfish kat twv aAAwv alyopib-
MWV TIou uTtooTnpifovtal amod to epyaleio kpumrtoypddnong mcrypt. Eviomiote
ToV aAyoplOpo Tou avilotolyel otov AES-128.

2.  OLpoOnTég, elte KaTA ATOMA £lTe KATA OHAdEG, Oa pmopoloav va cuUWVRCOoUV
METAEL TOUG KATIOLA LUOTIKA KAELSLA KAl Vo AVTAAAGEOUV KPUTTTOYPOPNUEVA LIN-
vUpata akoAouBwvtag Ta mapanavw Brijata.

Acknon 3: Kpurnttoypdadnong/Anokpurntoypddnong e th Xprion Anpuociouv KAELSL0U

3’ auTn TNV Aoknon 6o XPNOLUOMOLCOULE TO EPYAAELO gnUPE TIOU O ETILTPETIEL AELTOUPYI-
£¢ Kpumtoypdadnonc-amokpumntoypadnong dnuoctou KAWL kal Pndlakwv umoypadwy.
To epyaleio QUTO €PYETAL TPOEYKATECTNUEVO OE APKETEG Slavoueg tou linux. Av Sev sivat
EYKOTEOTNUEVO, UTIAPXOUV Slavopég ya Linux, Windows kat MacOs mou pmopoUv va gyka-
taotabolv 0TOUC UTIOAOYLOTEG TOU £pyoaotnplou. Mmopeite va avalntroeTe MEPLOCOTEPES
nAnpodopieg oto Siktuakd tomo https://gnupg.org. OAn n Aettoupyia tou epyaieiov gnupg,
miou Ba SoU e, vlomoleital og popdr EVIOAWV TEPUATLKOU, TIAPOAN QUTA UTIAPXOUV OPKETA
epyaldeia pe ypadkd meptBaliov rou xelpilovral Tig VioAég Tou GnuPG, Omwg To gpa 1) To
seahorse k.d.

BApa 1. Anuioupyia {ebyoug KAELSLWV

APYLKA KOTA TNV KpuTttoypadnon pe to Snuoacto kAeldi mpémnet va SnuloupynBel éva Leuyapl
SNuocLou-dLwTikoU KAeLWSLoU. H evtoAn yla thv dnpioupyia Twv KAEWSLWVY 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.

Apxkd pog Intate va emidé€oupue Tov aAyoplOpo kpumtoypddnong mou Ba xpnotuormnotn-
ooUpE HeTafl Twv RSA kat DSA/Elgamal. Mpoteivetat o alyopiBuog DSA/Elgamal, kaBwg Sev
UTLAPXOUV TIEPLOPLOMOL OTN XPHon Tou.
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HopakoA® emLAéETe TOV TUNO TOU KAELOLOU mou BéActe:
(1) RSA and RSA (default)
(2) DSA and Elgamal
(3) DSA (yLa uvmoypaeh udvo)
(4) RSA (yLa unoypaon udvo)
H emiAoyn ocog; 2

Ol emopeveg emAoYEG adpopoUuVv TO UNKOG KAELSLOU Kal tnv SLAPKELA TOU.

DSA keys may be between 1024 and 3072 bits long. What keysize do you
want? (2048) 1024

To péyeboc kAe1dL0oU mou (nitndnke eival 1024 bits

Hopokod® oplote yia mdoco kalpd To KAeLd(L Oa elval €ykupo.

0 = 10 xAe(1dl dev Afyel moté
<n> = 1o KAeld( AfyeL og n upépeg
<n>w = 1O KA£ld( AfyelL og n eRdouddec
<n>m = 10 KA€LO{ AfyelL O©&€ n ufnveg

<n>y = 10 KA€LO( AfyelL o€ n €1n
To xAeldl elval éyxupo yia; (0) O
Key does not expire at all

Is this correct? (y/N) y

T€Aog pog Intolvtal oTolyela, OMwE To Ovoua, StevBuvan nAektpovikol toxudpopeiou Tou
Ba cuoyetloTtoUV Kat Ba TauTomnmoloUV to KAELWSL, kabBwg kat pia Muaotiky Qpdon mou Ba pog
ETUTPETIEL TN XPNOLUOTIOINGCN TOU OLWTIKOU 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>"”
AANOLVS Ovouo: Nikos X.
ALeG6buvon Email: gtestdsek@gmail.com
IXO6AL0: AUTO €LlVal €va OOKLPXOT LKO KAeLd(!
XpnoLpomotleite 1o “utf-8’' og1 XUPAKTHPWV.
EnitAéfate 1o USER-ID:
“Nikos X. (AUTO €LValL &€Vva OOKLUXOTLKO RAeLd(!)
<gtest4sek@gmail.com>"
AXNAayn) (N) 6voua, (C)oxdéAaito, (E)mail 1 (O)evidéel/ (Q) tepuatiopdg; o

Xpel&leote pla Opdon KAeLd(l VIX VO IPOOTATEUCETE TO WUUOCTLKO KAeLd(.

Katomv mapayetal to {euydpt KAEWOWWY. EMeldn o aAyoplBuog, mou mopayovtal oL Tuyaiot
npwrtol apBuoi, Baoiletal os tuxaia bytes mou xpnolponoloUvtal amod TV UVAN TOU UTIo-
Aoylot, o aAyoplBuog pag mpoteivel va ekteAécoupe Sladopeg GAAEG Asltoupyieg otov
uroAoyLoth.
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Ipénme L vo dnuLoupynBolv moAA& tuxoia bytes. Elval koAl 1déa vo k&vete
kK&mola epyoola (DANKTPOAOYNOTE, HETAKLVACTE TO TMOVIIKL,

XPNO LUOMO LAOTE

Toug O(lokOUG) KOTA TN OLAPKE LA UNOAOYLOMOU mEOTWV aplOudv. Autd dilvel
oTn YeVVATPLX TuXaiwv aplbudv pla sukalplo va poalélel apkeTH

evTpomnia.
e B T L N o S B e o e e o o

e A e A

o S D e o e S S
s
Aev undpyxouv opketd OSLlabéolpa tuxala bytes. IMHpotelvetal va

avapeivete 1

va anooxoleliTe TO AglToUupylkd oUotnua péxpl outd VA OUYKEVIPKOE L
nepLocdtepn eviponia! (Xpet&lovtal 156 meplLocdtepa bytes)

Mpéme L vo dnuLoupynBolv moAA& tuxoia bytes. Elval koAl 1déa vo k&vete
KAmo Lo epyoola (DANKTIPOAOYNOTE, HUETOKLVACTE TO HOVIIKL,
XPNO LUOHIOo LNOT €

Toug O(0oKoUGQ) KATA TIn OLAPKELA UIMOAOY LOPOU mPEOTOV aplOudv. AuTtd dlvel
OTn YEVVATPLA TUXXlwV aplbudv pla surkalpla va poalélel apKETn

evTpomnio.
T I B O o T R T R T o R o R
T T R R T T S T A
S o o SR drabebpgp A A AR
gpg: key 218051DA marked as ultimately trusted
1o dnudéolo kol TO MUOTLKO KAgLd( dnuioupyHOnkav Kol UIOYPAENKOV .
gpg: €éAgyxoc Ttng 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 OdoKLpaoTLKO KAeLd(!)
<gtest4sek@gmail.com>
sub 1024g/874D9A17 2015-08-24

AdoU dnuoupynBolv ta KAELSLA, TO LOLWTIKO KAELSL PUAACOETAL ECWTEPLKA LECA OTOV UTIO-
Aoyloth Kal to dnudaoto KAeldi mpémel va to e€dyoupe pog Snuocisuon.

To XOpOKTNPLOTIKA TOU SNnoctou KAeldLou mou epdavilovral Kal TpETMEL va yVwPL{OUE,
WOoTe va uropoU e va To dlaxelpllopaote, ivat ta: ulD, keylD kat fingerprint.

210 OUYKEKPLUEVO TTaPASELYa Elval:
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e uid: Nikos X. (Auto eival éva SokipaoTiko KAewdi!) <gtestdsek@gmail.com>
e keyid: 218051DA
e fingerprint: B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180 51DA

JTIC TIEPLOCOTEPEC MEPUTTWOELC, TIOU OMALTEITAL N Eloaywyr Tou ulD pe TV MOPAUETPO
—U, UTTOPOUUE va XpnoLomnotiocou e to keylD pe thv mapdpetpo -k.

L@l Apaoctnpiotnta 3n (A’ Mépog)

1. Apxwka Ba propouce va EEKLWVAOEL GE ATOULKO I} 08 OpadLKO eminedo pHECA OTO €p-
yaotnplo pa otosgepelivnon yla thv Slepelivnon Tou Mpoypappatog PGP kat kot
gMEKTAON TOU GNUPG. Emiong Ba pmopoucav va SlepeuvnBoulv Tta XaPAKTNPLOTIKA
Twv aAyoplOuwv RSA kat DSA/Elgamal.

2. Katomv Ba pmopouoe va dtepeuvnBel n evioAn gpg —help n omola epdavilel OAeg TIg
TIOPOUETPOUG KaL TN GUVTAEN TWV EVTOAWVY TOU EpYaAELOU.

3. TéAog, o€ aToULKO emimedo ) opadiko eninedo, ol pabntég Ba mpémel va Snuloupyn-
oouV Ta SIKa Toug Leuydpla KAeWSLwv akoAouBwvtag tn Sladikaoia, Omwg XeL MepL-

vpaodel.

BApa 2: E§aywyn Anpuootou KAELSL00

210 eMOpEVO Brpa PENEL va eEAYOUE TO SNUOOLO KAELSL KoL VAL TO LETASWOOULE ' QUTOUG
L€ TOUG oTtoiloug B€hou e va avTiaAAdooou e SESOUEVA TTOU €XOULE TPOOTATEVOEL. H eVTOAN
yla tnv e€aywyn Tou Snpoclou KAELSLoU elval: gpg -a --export -o [ovopa apxeiou].

H nmapapetpog —export evepyormnolel tnv e€aywyr Tou SnUOctlou KAELSLOU KOl N TIOPALETPOG
- a XpNOolUEeVEL, WOoTe N e€aywyr] Tou KAEWSLoU va yivel og popdn 7 bit ASCII kelpévou avti og
popdn binary mou eival n mpoemnthoyn. O Adyog yU autod ival, 6tL o’ auth tn popdn pmopst
€UKOAOL TO SNUOGCLO KAELSL va TO SLaXELpLOTEL KATTOLOG oAV KELUEVO. KATOTILY TIPETEL UE KATIOLO
TPOTIO VAL TO SNUOCLEUOUE, EITE OVAKOLVWVOVTACG TO LECW NAEKTPOVLKOU Taxudpopelou, eite
péow Sktlou, €lte Ye To XEPL N EKTUTTWON, OV TO KAELSL elval apKeTd LIKPO, glte TENOG Snpo-
olevoVTAg To o€ Kamolo dnuoaoto e€umnpetntr KAeldlwv (public key server). MNa neplocotepeg
mAnpodopieg yla tnv dnuooicuvon ot keyservers cupouleuteite tn oeAida https://www.
gnupg.org/documentation/manuals/gnupg/Web-Key-Service.html.

gpg -—a --export -o pkfile.txt

Mo va SoUe Ta eplexopeva tou apyeiou pkfile.txt ektehoUle TNV evtoAn:

cat pkfile. txt

Version: GnuPG v1.4.11 (GNU/Linux)

mMQGiBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1Wynu
13JWAYUUBK7YuFoRDR8h/FfHFM+Pn9k5G0jmmre7Sz8QWeXitf2uuBjUQJIV6
hBAfMO7DPiJ/qgd/oue6g74+BXmWBK71wo jWLWG+QoVMjIvIW7xjmHVLG5zX
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78kALJurawCglYSUXjn5XpMKJGonjGyil1ATFaUD/jYFQOnHIst5VYPer+
zACa3icFjnA7p0OHy/C7xZhYulj/jIZcbINP+eXfwmPwMcN4TGV571tNE25
QlPyne5Dwg3M3ahbUJckFcADJ0oSZyISjVqUNedIrjpyfDFGx98mwULU7 /v2
LhjXj1f9VM9vcuPRcpNiwmkCSjmmsts8+RvVGBADQbTS12fiBIMZxRkpKjI1P
hE/H+Gu8V1c3je9wjk/xZNB8XmzlYFFSiEAMM5g3vTjjalaM8DhTW3oMVoqg
4B7w5jfLBL/7I1gXb9Y¥eNiv/SO3WgsP+fFAvv/BGidOnzdg0ylhFeY1ZkIHJ
8G+TiN4AW7xntgp72hIXeIn7vwuKJ7cqrRhTmlrb3MgWC4gKM6Rz4XPhM6/
IM61zrnOvc6oxzrkgzrXOvc6xICDOtM6/zrrOuc68zrHPg8+EzrnOus+MIM66
zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21lhaWwuY29tPohi BBMRAgAiBQJIV
2sVHAhsDBgsJCAcCDAGYVCAIJCgsEFgIDAQIeAQIXgAAKCRBe76Lwq5U+YTud
AJ9Ip6D+KhaboueGP3By4Q/j30f32ACTfba+JQmKx7Fm3hBOuPfUcl1RpxL265AQ
0E VdrFRxAEAJhNLLFnhOKH+CdztzV4DaFpBLX])5x29U1iCXkdJno92yRcXhUel0
2VZDB7uHza0KDAETwojRNUy1TTZa02gt OVWYWs JuN+J 91 ggGDUWIARVWYVBrJ2
BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PqSweqyS71i3mYV1gBhX87iXAAQ
NBACLIoDxgAlyg2jc)f3ffQiJaCiSpgeyKFZMB2E464EmsaxpdA30l1J47aYo/5
aHbPgfgTZ0JQj0Qlysqg76fERhalLwdesqgcakz/VkugPH2uzf+u9XG88thUwtiOf
nn8P8SC5fyAWKOIS/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd4hIBBgRAGAJIB
QJV2sVHAhsMAAOJEF7vovCr1T5hZJ4AnRMN+d5218J2YCZBMvY8shxYcwncAJ9
hVwRfxNtB9EmjzcfnEsBY3VTbzg==

=SpdwW

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 mepLlexopeva Tou apxeiou pksecret.txt ekteAoUpe T VIOAn:

cat pksecret. txt

Version: GnuPG v1.4.11 (GNU/Linux)

1QHhBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1Wynulj
WAYUBK7YuFoRDR8h/FfHFM+Pn9k5G0jmmre7Sz8QWeXitf2uuBjUQJIVE6hBALM
07DPiJ/qd/oue6g74+BXmWBK71wojWLWG+QoVM] JvIW7x jmHVLG52zX78kALJur
awCglYSUXjn5XpMKJGonjGyil1lATFaUD/jJYFQInHIst5VYPer+zACa3icFjnA7
pOOHY/C7xZhYulj/jIZcbINP+eXfwmPwMcN4ATGV5]1tNE25Q1Pyne5Dwg3M3a
hbUJckFcADJoSZyISjVaUNedIrjpyfDFGx98mwUfU7/v2LhjXj1f9VMIvcuPRc
pNiwmkCSjmmsts8+RvGBADQbTS12fiB1MZxRkpKjI1PhE/H+Gu8V1c3je9wik/
xZNB8Xmz1lYFFSiEAmMm5g3vTjjalaM8DhTW3oMVog4B7w5jfLBL/7IgXb9Ye
Niv/SO3WgsP+fFAvv/BGidOnzdg0ylhFeY1ZkIHJ8G+TiN4W7xntgp72hIXe
In7vwuKJ7cqv4DAwIw5/ih8ayJEWC3GQTtrdxEODK0sQ4QXc81C/7D7Be6C
5tHkRr0LZh5BXb1l3teOvZZAjifAy4bLOUG39LRhTM1 rb3MgWC4gKM6RZz4XP
hM6/IM61zrnOvcoxzrkgzrXOvcoxICDOtM6/zrrOuc68zrHPg8+EzrnOus+M
IM66zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21lhaWwuY29tPohiBBMRAgAL
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BQJV2sVHAhsDBgsJCACDAGYVCAIJCgsEFGIDAQIeAQIXgAAKCRBe76Lwq5U
+YTudAJ9Ip6D+KhaboueGP3By4Q/j30f32ACEfba+JQmKx7Fm3hB9uPfUcl1RpxL
26dAVgEVArFRXAEAJhNLLFnhOKH+CdztzV4DaFpBLX]j5x29UiCXkJno92yRcXh
Uel02VZDB7uHza0KDAETwo jRNUy1TTZa02qt OVWYWs juN+J91ggGDuW IARVIWYV
BrJ2BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PgSweqyS713mYV1IgBhX87
1XAAQNBACLIoDxgAlyg2jcjf3ffQJdaCiSpgeyKFZMB2E464EmsaxpdA3011J4
7aYo/5aHbPgfgTz0JQj0Q1lysg76fERhaLwdesqgcakz/VkugPH2uzf+u9XG88t
hUwti0fnn8P8SC5fyAWx0IS/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd/ 4DAw
Jw5/ih8ayJEWDarMTRkCLkTV+itgI/qldQTgbV49uLNirzatR1bBFjZA+50DA0
xEt4PGzNqTt9/XSqplQDWZTgSkd0Wx+MQIhJBBgRAGAJIBQJIV2 sVHAhSMAACJEF
7vovCr 1T5hZJ4A0JA0AsS1Utf3EQaTEPtNDYV6GLxkrAJOTwg8NI2JIpSOVQRV
6Kwo5g2Kx

xXQ==
=ypEv

Tnv e€aywyr Tou BLwTKoL KAELSLOU TNV KAVOUUE HOVOo yla Adyouc mpoAndng, MEPUITWOEWY
KaTaotpodng 1 amwAeLag, £T0L WOTE VA UTOPECOUE VA TO €L0AyoUupE Eava otn Baon KAeL-
Slwv. e kopia epintwon Sev To avakowWwVoU e Kal §gv To amooTEANOUNE HECW SNUOCLWY
KAVOALWV ETILKOWVWVLOC.

ﬁl Apaotnplotnta 3n (B’ Mépog)

4. 3 auth tn ¢acn ol pabntég mpemeL va e€Ayouv To SNOacto KAELST Kal val To HeTadw-
OOUV UE KABe SuvaTto TPOTo 0Toug GAAOUG LaBNTEG.

5. Kotomwv Ba pmopoloe va yivel pla otoe€epelivnon yla SNUOOLOUG eEUTNPETNTEG
KAEWOLWV KaL va YIVEL pLa SOKLUOOTLKE KATaXwPnon KAELSLwWV.

Brjpa 3. MoTonMoNTIKG avAaKAnong

Av yla kamoLwo Aoyo to KAelSi axpnoTeuTtel, ylo mapadelypa EEXAOOUUE T HUOTIKA dpdon,
xaBel n dlaypadel i Slappelioet To LOLWTIKO KAELSI, TIPETEL [IE KATTOLO TPOTO VA YVWOTOTOL-
AOoUUE TNV avakAnon tou dnudaclou KAELSLOU, 8laitepa av To £XOUUE YVWOTOMOLNOEL O
eupela KALpPOKO. AUTO TO PpOAO €XEL EVA TILOTOTIONTLKO avakAnong kAeldLou. MNa va dnpoupyn-
OOULLE TO TILOTOTIOLNTLKO XPNOLLOTIOLOUE TNV EVIOAN:

gpg --gen-revoke [ulD]

H mapauetpog --gen-revoke gvepyomolel tn Aettoupyia Snpoupylog Tou MLOTOMOLNTIKOU Kot
10 [uID] avadépetal oe HEPOG 1 A0 To userlD mou TauTomoLel To KAELSL.

gpg -o pist_anaklisis.txt --gen-revoke gtestdsek@gmail.com

{

sec 1024D/AB953E61 2015-08-24 Nikos X - (Autd egival éva
SoKLuaoT LKO kAe1d(!) <gtestdsek@gmail.com>
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Oa pag IntnOel o Adyog mou BEAOULE VAL SNULOUPYIOOULE TO TILOTOTIOLNTIKO.

Create a revocation certificate for this key? (y/N) y
MopakoA) e€mLAéETe TNV olTia yia Tnv avadkAnon:

= Aev éxel oploTel attla

= To xAeldl éxeL extebel

0

1

2 = To xkAeldl éxeL mopaxrapede

3 = To xAe1dl de¢ xpnoLuomolelTal mAéov
Q

AxUpwoT

(ILBavOg va BéAete va emlAéfete 10 1 €d0)

H anbéeoaon ooag; O

IANKTPOAOYNOTE UL MPOXLPET LKA TEQLYPAEN © TEAOQ HE Pl &de L
YRR ¢

>

Altla yia avdkAinon: Asv éxel oplotel alttla

(Aev d66nke mepPLyPAON)

Is this okay? (y/N) vy

TéAog Ba pag {ntnbei n Muotikr Opdon Tou elvat CUVSESEUEVN LLE TO LUOTIKO KAELSL.

You need a passphrase to unlock the secret key for
user: “Nikos X. (Autd eival éva SoKLpPooTLKO KAeLd(!)
<gtest4sek@gmail.com>"

1024-bit DSA key, ID AB953E61l, created 2015-08-24
Efavaykaopbdg e€&bdou o Bwpoaxklopévo ASCIT.

To miLotomolnt kS ovAKANong onulLoupynénke.

HopoKoA® petaklvelote 1o 08 éva péco mou pmnopel va xpuptel €UKOAX -
eqv 1
Mallory oamoktnoel mpdofaocn oe oautd 1O mLotomolntlkd upmopel va

axpnoTevoe L

To kKAge1dl ocoac. Elval éfunvo va Tunmdoete ouUTtd TO TIMLOTOHOLNTLKO
KOl VO TO

QEUAGEeTE pokpld, Vvia tnv meplmtwon mou 1o péco dev dLafdleTal
TLO. AANG

IPOCOXN TO OUCTNUA €KIUDWONG o1o unx&vnud ocog umopel voa omodn-
kKeGoel TNV

eXTUNMON KL v tTnv k&vel dlLabéoilun oe &Aloug!
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INUAVTIKO €lval va amoBnkeUooupe o aodaAEG HEPOC TO TILOTOTOLNTLKO €Kel, Omou Sev
UTIAPXEL TpOGBaon amo aAAoug, adou pa bavr Stappor Ynopei va axpnoteUoeL To KAELSL.
Y€ MePUMTWON AVAKANGCNG UITOPOUE aKOMA VO amokpurtoypadoUpe malatdotepa dedopéva
LE TO LOWWTLKO KAELSL Kal va emaAnBeloupe unoypadEég, omwe Ba SoUpe TAPAKATW, AANA
mAéov Sev Ba eivat Suvartr) n kpumtoypadnon Véwv dedopévwy.

ﬁl Apaoctnpiotnta 3n (I’ Mépog)

6. 2 autn tn dpaoctnpelotnTa oL Habntég Ba mpémeL va SNULOUPYHOOUV TILOTOTIOLNTLKA
0VAKANONG KAl Va Ta TIPOOTATEVCOUV amoBnKeVOVTIAG TOL O KATIOLO TIPOCWIILKO G A-
KeAo.

7. Ze TeAK ¢AON HETA TNV EKTEAECH TWV EMOUEVWV SpacTnploTiTwy Ba pmopoloes va
yivel avakAnon tou dnuociou KAELSL0U.

BAipa 4: Eloaywyn Anpuooiou KAELSL0U.

Twpa, oTnV MAEUPA TOU APOANTITN, TIPETEL TO SNUOGCLO KAELSL TOU amooToA£a va amoBnkeu-
tel og kamowa Alota — Baon dedopévwy KAeLSLWY, WOTE va UIopel va xpnotpomnotndel pe to
epyaleio gnupg otn Stadikaoia kpumtoypddnong. H evioAn yla thv eLoaywyr Tou SnuocLou
KA£LS10U eival gpg --import [6edopéval]

gpg --import pkfile. txt

gpg: key 218051DA: “Nikos X. (Autd eival &va JOKLUXOTLKO KAE€L—
oi!)

<gtestédsek@gmail.com>"” not changed
gpg: ZUVOALKOG aplBpdbc mou emefepydornrav: 1
gpg: opeTdpBAnTa: 1

Eniong €xoupe éva oUVOAO amd €VTOAEG KOl UMOPOUE Vo SLOXELPLOTOUME T Bdon Ue
Ta KAELOLA, £ite Ta €XOUE SNULOUPYNOEL EUELC ElTE TOL EXOULE ELOAYEL WG SNUOCLO KAELSLA.

Mo va epdavicoupe AMOTEC e TA yVWOTA KAELSLA KAL TA XOPAKTNPLOTLKA TOUG OL EVTOAEG elval:

e gpg --list-keys. Eudavilel ta dnpoota KAeLSLA.
® gpg --list-secret-keys. Epdavilel ta SLWTLKA KAELSLA.

® gpg --list-sigs. Epudavilel Ti¢ untoypadEg.
e gpg --fingerprint. Epdavilel To XapakTnpLoTIKO amoTUTIWUA TOoU KAELSLOU.

Emiong é€xoupe tnv Suvatotnta va Staypaou e karmolo KAELSL

e gpg --delete-secret-key ulD. AlaypAddeL TO LUOTIKO KAELSL.
e gpg --delete-key ulD. Alaypddel To SnNUOCLo KAELSL.

TEAOG €Xoupe TNV SuvaTOTNTA VA EMEEEPYAOTOULLE TA XAPAKTNPLOTIKA TTOU oXeTilovTal e
TO KAELSL, OTWC TNV SLAPKELA, TO OVOUO K.ATL.

e gpg --edit-key ulD

Me Tnv eVvToAn auTr €XoUpe TNV Suvatotnta va unoypaPoupe to Snuoaoto KAeLSL w elodyo-
VTOG LECA OTA TEPLEXOLLEVOL TOU TO eMinedo aohAAeLaG mou eMBUUOU LE.
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Alvovtog tnv evtoAn:

gpg --edit-key gtestédsek@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>

Metadepdpaote oto meptBarlov Staxeiplong tou kKAeldlol omou £xoupe tnv duvatotnta
vot SOUE TO ATOTUTIWLO TOU LE TNV EVTOAN:

gpg> frp

U

pub 1024D/AB953E61 2015-08-24 Nikos X. (Autd elval €éva
Sok LpaoT LkO KAe1d(!) <gtestdsek@gmail.com>

ATOTUTIOUX TPWIEUOVTIOC KAeldLoU: 6041 A15D BD2A 9821 6084 49DO
SEEF A2F0 AB95 3Eo6l

Twpa propol e, av BEAouE, va emalnBeVooupe To KAELSL e TOV LOLOKTATN Tou, yla tapd-
Selypa tTnAedwvikd, kot adol To eMIPEPALWOOUNE, UMOPOUUE VO XPNOLUOTIOL)COUE TNV
EVTOAN:

gpg> sign

KOl KATOTIYV va eTUBEPOLWOOUE TO KAELSL av €XeL ETILKUPWOEL

gpg> check

y

uid Nikos X. (Autd ei{val éva OOKLUKOT LKO KAgeLd(!)

<gtestédsek@gmail.com>

sig!3 AB953E61 2015-08-24 [LdLo-unmoypaen]

ﬁl Apaotnplotnta 3n (4 Mépog)

8. X autn tn Spaoctnplotnta oL padnteg Ba mpEmeL va elodyouv oth Bacn KAEWSLWV Ta
Onuocta KAELSLA IOV TOUG £XOUV ATMOOTAAEL.

9. Me TG evtoleg Slaxeiplong umopouv va eAéyéouv ta SnpooLa Kot LOLWTLKA KAELOLA
mou SlaBEtouy, Umopolv va Tta enegepyaaTolV, KaBwWE Kal va dlaypaouv KAToLo
oIt QUTA KalL VAL TO EaVAELTAYOUV.
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BApa 5. Kpunttoypadnon dedopévwv

Twpa av OEAEL 0 MAPAARTTTNG LLE TOV LOLOKTATN Tou KAELSL0U e KpuTttoypadnuéva Sedopé-
VoL XPNOLUOTOLEL TNV EVTOAR:

gpg -e -r [ulD] [6ebopéva]

H mapApeTpog -r avadEpeTal 0Tov MOPAAATITN TTOU TIPETEL VAL ELOAYEL LEPOG ) OAO TO ulD
Tou L8LoKtTnTn Tou nuolpynoe to SnUocio KAeLSL.

gpg -e -r gtestdsek@gmail.com nocrypt. txt

Kat €tol dnuoupyeital to kpuntoypadpnuevo apxeio nocrypt.txt.gpg.

cat nocrypt.txt.gpg

QWO OO I<TESCH
LiCE Y (000 0000001000000 & ¢ i>1uQitxpiQ
100090900000 500¥ G171 209a@:F!1 G 99Y. 004" 00015060
(Gt G=#0GPPGRO "KoUH Q9900 " 2ViZ 9 POT¢E Q6O

O FHOOCHOMWIOG "
X9 YOO VI Q0P ) 110000 900106000000 [
190000¥ ¢ . 9011

VO EN U004 /9 1O FP¥ 000 1906<200/060

Twpa Umopel Ke KATIOLO TPOTO va OTAAEL TO KpuTttoypadnUEVO apXEio oW OTOV LOLOKTH-
N TwV KAELSLWVY TTOU KATEXEL KAL TO LOLWTLKO KAELSL KoL UTTOPEL VOl TO amOKpUTTOYpadOEL.

L@l Apaoctnplotnta 3n (E’ Mépog)

10. ESw oL padnteg €xouv TNV SuvaTOTNTA VA KPUTTTOYPADCOUV apXELa KELWEVOU HE Ta
Snuoaota KAELSLA TwV CURPABNTWY TOUG KoL VO TOUG TA AOCTEIAOUVY, WOTE VO AKO-
AouBnoel n dladikacia anokpumtoypddnong.

BApa 6. Anokpunrtoypdadnon

Me tnv evtoAn gpg -d nocrypt.txt.gpg UMopel 0 KATOXOG TOU LOLWTLKOU KAELSLOU VA OTOKpU-
nitoypadnost ta dedopéva. H mapapetpog -o [Apxeio EEGS0u] pnopel va xpnotpomnotnBet yia
va amoBnkeuTouV Ta amokpuntoypadnuéva dedopéva.

gpg -o output.txt -d nocrypt.txt.gpg

Kat, adou {ntnBei n Muotwkr) Opdon, yivetal n amokpurntoypadnon.
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You need a passphrase to unlock the secret key for

user: “Nikos X. (Autd eival éva dokLpaoTLkO RAeL1d(!)
<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 E75AC1FD, created 2015-08-
24

“Nikos X. (Autd eilval éva S0KLUaoTLKO KAeL1O(!)

<gtest4dsek@gmail.com>"

AIIOYE ©GA XYNANTHOOYME XTO I'NQXTO MEPOYX KAI QPA.

ﬁl Apaoctnplotnta 3n (ZT’ Mépog)

11. Edw avtiotola oL pabnteg mou mapaAapBavouy Ta apyela KEWWEVOU TIPETEL val T
QMOKPUTITOYP AP OOUV XPNOLLLOTIOLWVTOG TO LOLWTIKO TouG KAELST, OTIWG TEpLypadnKe
OTO TIOPATAVW Brpa.

BAua 7. Wndrakr urtoypadn)
XpnoLUOToLE(TAL YIa VA TILOTOTOL)COUNE TNV auBevtkotnta twv Sedopévwy, SnAadn ott
epeic otéAvou e ta SeSopéva Kot OxL KAToLog AANOG. Mo val TO TETUXOUE AUTO XPNOLUOTOL-

oUuE TG PndLakég umoypadeEg.
H evtoAn yla va evepyorolooupe thv Snuioupyia plag Pndlakng vmoypadng e Baon
TO L8LWTLKO KAELSL kaL Ta Sebopéva eivat:

gpg --sign [6eSopéval

Me tn Xprnon OUWE QUTAE TNG EVIOANC TO armotéAeopa Sev eival o€ avayvwouun popdn Kot
yU 0UTO XPNOLLOTIOLOUE TNV EVTOAR:

gpg --clearsign [6eSopéval

gpg --clearsign nocrypt. txt

kat, adoU poag Intnbet n Muotiky @pdon, yla va XpnolonotnBel To HUOTIKO KAELWSL, mapd-
yeTOL N oUvoyn KnvOpaTog e Baon tov adyoplBpo SHA-1 Kot opAyETOL TO UTIOYEYPAUUEVO
apxelo pe kataAnén .asc.

You need a passphrase to unlock the secret key for

user: “Nikos X. (Autd elval éva dokLuaoTLrO KAeLd(!)
<gtestd4sek@gmail.com>"

1024-bit DSA key, ID AB953E6l, created 2015-08-24
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cat nocrypt.txt.asc

Hash: SHAL

ATIOYE ©A ZYNANTHOOYME XTO I'NQXTO MEPOYX KAI QPA.

Version: GnuPG v1.4.11 (GNU/Linux)

1EYEARECAAYFA1XayMQACgkQXu+i8KuVPmE5SpQCdHAa4 /TCulUaL9Swyb7nwFc+]
MBWAN2wQOnZUPYHCGPviH+DHAedXtIuJd
=yxCv

MoAAEC dopég xpelaletal va tapaxBei n Yndlakrn umoypadn os EexwpLoto apxeio, WOTE va
TN anooteiloupe yla Adyoug peyalltepnc acdalslag Eexwplota, Wolaitepa av ta dsdopéva
elval og popdn binary. H evtoAn mou xpnolUomnololue 6’ autr Ty Meputtwon elvat:

gpg -b [6edopéval

z@l Apaotnplotnta 3n (2’ Mépog)

12. ¥’ auti tn SpaoTnPLOTNTO Ol HABNnTEC ME TN XPron Tou epyaleiou €xouv tnv
duvatotnta va mapdyouV th cuvon UNVUATOG LE T GUVAPTNON KOTAKEPHATIOMOU
ToU oAyoplBuou SHA-1 pe BAon To WLWTLKO Toug KAELSL kol Ta dedopéva Kal eite
va tnv emntouvadouv wg Pndrakn vnoypadn oto idlo apyeio pe to Keipevo, site va
amnooteilouy TNV Yndlakn vmoypadn wg EEXWPLOTO ap)xeio.

13. Zav deltepn Spaoctnplotnta oL Lobntég pmopolv va KpumtoypadrioouV To UTIOYE-
YPOULEVO apyelo Kal LETA VA TO amoaTteiAouv 0ToUG CUMABONTES TOUG.
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Bipa 8. Wnoakn unoypadn
TéNog, av 0 MApPAAATTNG TOU UNVUpatog BEAeL va emaAnBeuoel Tnv umoypadn, MPEMEL va
XPNOLLOTIOL|OEL TNV EVTOAR:

gpg --verify [0voua umoyeypappévou apxeiou]

gpg --verify nocrypt.txt.asc

i

gpg: Signature made Aeu 24 AUy 2015 10:33:24 mu EEST using DSA key ID
AB953E61

gpg: Good signature from “Nikos X. (Autd e{val éva JOKLUXOT LkKO
kAe1d(!) <gtestdsek@gmail.com>"

ﬁl Apaotnplotnta 3n (H Mépog)

14. ESw avtiotolya ol padnTtég mou mapaAapBAVOUY TA UTIOVEYPOULEVO apXELa KELLEVOU
uropoUV va emoAnBeVoouy TNV TAUTOTNTA TOU amootoAéa. Av ta dedopéva sival
Kpurtoypadnuéva, Ba PEMEL GE MPWTO 0TASLO VA TA ATTOKPUTITOYPadr|oouV Xpnot-
LOTIOLWVTAG TO LOLWTLKO TOUG KAELSL Kol KaTtomy va ta emaAnBevoouy.

15. Qg olokAnpwpeévn epyacia Ba pmopouvoe va emtavaindOel n Stadikacia pe dAAo tuTo
Sedopévwy 1 xpnopomnolwvtag yla dedopéva pnvipota NAEKTPOVIKOU ToxUSpoUEl-
ou.

Acknon 4: Aiepelvnon tov firewall.

Eneldn to firewall mou elval eykateoTnUEVO GTOUG UTIOAOYLOTEG UIMOpPEl va TTOLKIAAEL amo €p-
YOOTAPLO OE EPYAOTAPLO,, TO TTAPAKATW TTAPASELY O ATTOTEAEL Lo eVOELKTIK LEBOSO yLla TNV
nieplypadr] tng Asttoupyiag pAtpapiopotog Kot prmopet vo StapopdwBel katdAAnAa kotd e-
pUTttwon. 2Komoc TG Aoknong eivat ol paBntég va katovoouy thv Asttoupyia tou firewall kot
VOl OITOKTHOOUV TNV LKAVOTNTA Vo hapUOlouV oToXELWSWES pUBUicELS TNG Aettoupyiog Tou.

Yriapxouv moAAEC eAelBepeg Slavopég AdoyLoptkoU firewall KaBwg kL EUMOPLKES TTOU PITopoUV
va xpnotponowinBolv avaloya yla tnv mpoaotocio anod éva otabuod spyaciag HEXpL KoL otnv
Slaxelplon tou Teioug pooTaciag eVOg TOTKOU SIKTUOU. MePLKA AOYLOULKA TTOU propel eU-
KoAa va yivel n avagitnon toug, n Andn kat eykatdotacn toug elval ta ZoneAlarm, TinyWall,
Comodo FireWall k.&. Ztnv cuykekpluévn nepintwon oav nopadsypa Ba xpnoluonownBei to
T(POEYKATECTNUEVO Teixog aoddAelag Twv Windows 7, érou Ba epapuootel pAtpdplopa o
OPLOUEVEC BUPEG ETUKOLVWVLAG KOL KOTOTILY YLOL VA YIVEL KOTAVONTO amd Toug Ladntég Ba yivel
€AEYXOC OTNV EMLKOVWVIA € QUTA TA XOPOKTNPLOTIKA. ZNUELWVETAL OTL Ttapopola pEbodog
urnopel va epappootel og onolodnnote firewall.

Brjpa 1. Ztov mivaka eAéyxou twv Windows ot padntég ekwvouv tn Staxeipion tou Windows
Firewall
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Kot eTiAEYOLV pUBUIOELS yia TTpoxwpnévoug «Advanced settings». ESw rapouciaovtat O
ta ¢pidtpa mou €xouv SnuloupynOel ite avtopata amd To cUOTNUA ELTE ATIO TOUG XPNOTEC
TOU UTIOAOYLOTN YLOL OAEC TLG ELOEPXOUEVEG KOl eEEpXOUEVEC HUeTadOPEC SESOUEVWV.

e ]
—

. Sty e i e we Wi, Sreas!

b g s

P InA——
[T
-

@ Duttourst corvemteors that e et =t » rim e slrmnd

R Private Profile is Active

e & Wrdows Frywul a on

Q e & rde e blocked L]
L] L]

Public Profile is Active

@ Windows Fromalia on

O PR—

@ Dustound rorrectors et 3 rt match & nle rw ke

B Worchomn Formal Prooetes

Ewdva 5: Windows Firewall

Brpa 2. ¥’ autd 1o onpeio Ba SnpoupynBel évag kavovag (PiAtpo) yla tnv eepxopevn kivnon
Sebopévwy emhéyovtag «Kavoveg Egepyopevng enkowwviog — Outbound Rules». 2to ma-
paBupo mou eudaviletal emidéyetal «MNpoodnkn véou kavova- New Rule» kol oto enodpevo
napaBupo Staloyou «Tumog Kavova- Rule Type» mou epdaviletal emléyetal «OQUpa — Port».

W Windows Fuewall with Advanc:|
3 Inbound Rules i

K} Outbound Rules

htmww
% o New Outbound Rule Wizard =
Rule Type
‘Select the type of frewal rule o create
Steps
o Fude Type What type of e woukd you lke 1o creste?
@ Progam
* Acton @ Progrm
o Proki 2 pontrols conrechons for & program.
@ Name
trols connections for @ TCP or UDP port.
nCache - Corters Ratreval (Lses HTTP
a
Custom
Custom rde
Lo more bt re ho
Back

Ewova 6: Anuioupyia véou Kavova

[275]



Keddhaio 8°

210 mAaiola Staloyou mou epdaviletal kabopiletal To MPpwWTOKoAAO petadopdg to «TCP» Kall
OTLG OPTEG O0TO GAAO GKPO TOU EEUTINPETNTI) TIOU TPETEL VAL EAEYXOVTAL OL TTOPTEG «23-80%».
Katormtiy, otnv enopevVn MAOYN TIOU ETITPETEL 1] ATTOTPETEL TNV EMKOWVWVIX UE QUTA TA X0
paktnpLotika erhéyetal «Block this Connection» dnAadn amotponr] Tng emkowwviag.

TéNog mpémnel va kaBoplotel éva ovopa yU auto to ¢idtpo onwg «test_firewall» pe to onoio
Ba amoBnkeuTel. ATO AUTHA TNV OTLYUNA KOL LETA ATIOTPEMETOL 000 £lval evepyo auTo To diAtpo
N €€epXOEVN ETUKOWVWVIA O UTINPECLEG TTOU KAVOUV Xpron Tou mpwTtdkoAAou TCP kat BUpeg
23-80 otnv MAgUpA TOU eEUTINPETNTH. TETOLEG UTINPEGCLEC €lval oL TUTIKEG UTtnpeoisg StadL-
KTUou omnwg 23-Telnet f; 80 —Http k.Am.

Doss thia e TEP o UDP? What action should be taken when a connection matches the speciied condtions?
t #pplyto TCP or UDI

Gorcr D Alow the connection
" Thia includes cornections that are protected with [Paec as well 8 thoss are not
Micw the connection if it is secune

This includes anly connectons that have been atherticated by using [Psec. Cornections
Dioes thes nie apply to all remcte ports or speciic remate ports? ﬁmmhmmnlﬂmwnmnmmmm
node

@ Specific remote pots:
Example- 80, 443, 5000-5010 & Block the connection

Ewkova 7: Oplopdg dpidtpou

TéNog mpemnel va evepyonolnBel to ¢iktpo pe tnv emhoyn «Enable Rule». Emiong otav ka-
TaokevuAleTal Eva VEO GIATPO TIPETEL val Yivel EAeyxog OTL &€V CUYKPOUETAL LIE KAVOVEC TIOU
€xouv kaBopioel aAAa dpiAtpa.

Bua 3. ¥’ auto to Bripa moAU eUkoAa va gleyxBel n Asttoupyia autol tou diAtpou, yla
Tapadelypo Ba MPEMeL HECTW eVOG GUANOUETPNTH VA YIVEL TPpooTtABEL OL LaBNTEG val TTAO-
nynBoulv otnv LotooeAida http mou Tumikd xpnotpomnotel to TCP kat thv mopta 80, 6nwg n
lotooeAida http://www.sch.gr. Apéowg Slamiotwvetatl ot dev eival Suvatr n mAorynon
o’ autn tnv LotooeAida. Av twpa yivel aAlayn otig puBpuioslg tou ¢iAtpou Kol EMLTpENMOUV
Ol OUVOEOELG HE QUTA TA XApaKTNPLoTKA dnAadn va evepyorolnBei n emloyr) «Allow the
connection» Ba StamotwBel dtL emitpEnetal maAL n Suvatotnta MAoRynong otnv LotooeAida.

ﬁl Apaotnplotnta 4n

1. OL paBntég va emikupwaoouV T Asttoupyia tou GiATpou Tou TteplypadnKe otV AoKnon
XPNOLUOTIOLWVTAG KAmola AAAN untnpecia oto eUpog Twv Bupwv Tou €xel kabBoploTel 23-
80, m.X. n unnpeoia telnet otn BUpa 23. Oa pmopoloaV OE YPAUUN EVIOANG VO EKTEAE-
otel n telnet telehack.com pe evepyo 1 0xL to PiAtpo Tou Telxoug aocdAAELAG.

2. Y€ emMOUEVO 0TASLo oL padntég Stepeuvwvtag Tig Suvatotnteg tou Firewall twv Windows,
va Snutoupyrioouv GIATpa yLa tn ELOEPXOMEVN Kivnon 1 va EAEyXouV AAAQ XOPOKTNPLOTIKA
OTWG:

e 1O Mpoypapua- Sltepyaocia mouv Snpovpynoe TNy Kivnon

® TOV UTIOAOYLOTH i} ToV XprRotn mou dnuiolpynaoe Thv Kivnon

e tnv 61evBuvon 1 to eVPOC Twv dleubuvoewv.
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N.1 NpwtokoAAa Token Bus/Ring
Npotuno npdcBaocng oto peco IEEE 802.4 - Aptnpia pe Kountove (Token Bus)

Otav n IEEE £Byale to mpotumo 802.3, n Xxpron tou omoiou sival mA&éov oAU Stadebopé-
vn, oL avBpwrol ¢ Blopnyaviog kot Kuplwg autol Tou aoXoAoUvTal E QUTOUATLONOUG,
onw¢ n General Motors, eiyav kamoloug evéolaopous. Ot emipulagelg Eekvoloav amo tov
TOAVOTIKO TPOTo Asttoupyiag tou 802.3. Na mapdadelypa €vag oTabuog lowg va xpelaoTtel
va TEPLUEVEL auBaipeTta peydlo xpovo yla va otellel kamola mAaiola. ZTnV MeEPMTWOon OUWG
™G Bopnyaviog punopet €vag otabuoc va Xpelaotel va otellel orjpua cuvayepuol (aAdpu).
Eivat Aoyiko va BEhoupe va oXedLATOULE CUCTAATA TPAYHATIKOU XpOVOU HE TN Suvatotnta
npOBAePng tTNG kKaBuoTEPNOoNG Kplowng MAnpodopiag.

Etol SnuioupynOnke to mpoturo IEEE 802.4, mou ovoudletal kal aptnpia pe kourtovt (token
bus). MNapadeypa mpwtokdAAou, mou otnpiletal oto token bus, eivat to MAP (Manufacturing
Automation Protocol, MpwtdkoAAo Autopatiopol Kataokeung), mou avamtuxenke ano tnv
etatpeio General Motors. MAavtwg MPEMEL VoL EMLONUAVOUUE, OTL To IEEE 802.4 Sev elval bt-
aitepa Stadedopévo, emeldbn £xel apKeTA TOAUTTAOKO LNXOVIOUO AELTOUPYLOC KOl Tapouat-
alovtal SuoxEpeleg otnV gUdAVIonN EAKUCTIKWY EVOAAAKTIKWY AUCEWV OTn XPrHon motkiAwv
buoLKWY PECWV.

Ye PuoLko eminedo yivetal xprion opoafovikol kaAwdiou 75 Ohm gupeiag {wvng Stadpopwv
xopaktnplotikwv (RG6, RG11, RG59, kot JT4750) and 0.5 £wg 1 ivtoa). Auvatég ToXUTNTES
petadoong eival amd 1.5 kot 10 Mbps. MNa T petddoon Twv oNUATWY UopouV va Xpnot-
pomotnBouv Tpelg SLpOPETIKEC AVANOYLKEC TEXVIKEG Slapopdwong: Slapopdwon cuxvotn-
tag ouvexolg daong (phase continuous FSK), Stapopdpwan ocuxvotntag cupudwvng daong
(phase coherent FSK) kat moAuemninedn Suthoduadikn Stapudpdpwon Katd MAATOC Kol cUXVO-
tnta (multi level duobinary AM/FSK). Ertiong ka®opilovtat mARpw¢ Tat NAEKTPLKA KAl LNXOVIKA
XOPOKTNPLOTIKA YlO TO HECO HETAS00NG KABWE KAl Ol UTNPECIEG, TTOU TOPEXEL TO PUOLKO
eninedo oto umoeminedo eAéyxou npooBacng oto péco (MAC).

To npotumno IEEE 802.4 kaBopilel emiong KoL UTtNPEGLeC, IOV TPoodEPeL To uToeTtinEedo eAEY-
XoU poaoPacng oTo LECO PO To unoeminedo eAéyxou Aoyikrg ouvdeong (LLC).

Irabuog Epyaoiag ITabpos Epyaoiag Itabuos Epyaoiag
s | 16 20
Aoyikog
dakTohiog

AUTOG 0 OTaBROG

bl 2 ) Bs |l 7| Tpos To mapdv dev
il ol T = PpiokeTan oTov
[ Rty S [ —— 2 .

> SRR — D S, \oyIK6 baxTUAio

Zrabpog Epyaociag  Itabupog Epyaoiag Irabpog Epyaoiag Itabuog Epyaociag
AievBuvor Kivnong Tou KouTtrovion

Ixnua M.1.o: Aptnpia pe koumovt
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(Mnyn: ApBavitng, K., KoAuBadg, ., & Outatog, 2. (2001). Teyvodoyia AktUwv Emikotvwviwy)

3TN OUVEXELD, Ba TIEPLYPAYPOULE T KUPLOTEPO XOPAKTNPLOTIKA TNG LEBOSoU eAéyxou Tpod-
oBaong oto HECO aptnplag e KOUTIOVL. H aptnpla e KOUTIOVL Elval pLLO TOTTOAOYLOL YPOLLL-
KNG 1N 6evépikng popodng. Ot otabpol epyaciag oxnuatifouv Aoyiko dSaktuAlo. H duaikr Béon
TWV OTABUWV O0TO SIKTUO €lval ACXETN Kol avefAptntn amo tn B£on Toug oto Aoyiko da-
KTUALO (BAéme Zxnua M.1.a).

O kaBe otaBuPOG oTov Aoykd SakTUALO yvwpilel tn SleBuvon Twv otabuwv, ou Aoyka Bpi-
OKOVTOL TPV KL LETA amo auTtodv. Xto Siktuo kKukhodopel eldikd MAaioLlo, mou ovopaletal
KouTtovL (token). KaBe koumovi mepléxel SteuBbuvon mpooplopou. O otabuog, mou Aaupavet
TO KOUTIOVL, £XEL TO SKaiwuo TPOoBAcNG 0TO LECO YL KATIOLO PEYLOTO XPOVO. 2TO XPOVO, TIOU
£XEL 0 oTAOUOG epyaoiag, propel va petadwoel Ta mAaiola tou. O oTaBpog mePVAEL TO KOU-
TIOVL 0TO AOYLKA ETIOUEVO TOU OTAOUO OTaV:

e Sev éxel va petadwoel mhaiola Sedopévwy,
e 1 £xeL oteilel OAa ta mMAaiola Sedopévwy, Tou eixe yia petddoaon, mpv AReL o xpovog tou,
® 1) Otav TEAELWOEL O LEYLOTOG XPOVOC, Ttou £ixe otn dLtabean tou.

Onwc sival pavepo amnod tov Tpomo Asttoupyiag tou token bus, amod tn oty mou povo évag
OTABUOC EpYACLOg KATEXEL TO KOUTIOVL KABE dopd, Sev yivovtal cuykpoUoeLc. Ta mAaioLa, ou
otélvovtal anod éva otabud epyaciog oto péoo, mepléxouv tn SlelBuvon MpoopLopol Kal,
€101, elvat Suvato o otabuog nmou Ba det MAaiola pe StevBuvon poopLopol dLa pe Tt KN
Tou, va AdBel ta mAaiola ou Tov adopouv. Ta mAaiola pe Stadopetiky SlevBuvon mpoopt-
OouoU amoppinTovTal.

2TO MPOTUTIO apTnplog Le KouTovL opilovtal Técoepa €idn mpotepatdtntag, 0,2,4 Kol 6 yLo ta
mAaiola, 6mou 0 eivatl n xapnAotepn popdn mpotepaldtntog kat 6 n upnAotepn. Eival cav va
£XEL 0 KAOe oTABUOC TETOEPLC SLADOPETIKEG OUPEC yla Ta TAAioLa TTou BEAEL va HeETOSWOEL,
LE TNV KAOe oupad va £xel SladopeTikr potepatotnta. Otav to dedopéva épyovial 6To UTIo-
emninedo MAC, eAéyxeTal N TPOTEPALOTNTA TOUG Kot TpowBoUvTal o€ pia ard T TECOEPLC OU-
pEG. Otav €vag otabuog €XeL TO KOUTIOVL, EEKLVA TNV ATTOCTOAN TWV S60UEVWY Ao TRV oupd
JE tn peyalltepn npotepaldtnta, SnAadr) tnv oupd 6 Kal oTn CUVEXELD, TV oupd 4,2 kot 0
LE TN oepd. Yrapxey, BEPata, n Suvatdtnta, va yivouv pubuioELg Og LETPNTEG, TIOU KPATA
0 KBe otabuog epyaciog xwplotd kat va kaboploBolv Ta ToCooTA XPOVOU, TIOU £XEL N KABE
oupd otn S1aBeon NG Ao To CUVOALKO XPOVO, TIOU £XEL O OTABOUOG Epyaciog TO KOUTTOVL. Av
pio oupa dev €xel dedopéva va oTelheL, 0 XpOVOC, TTOU QVTLOTOLXEL OTN CUYKEKPLUEVN oUPad,
Sev yavetal aAAA UTtapXeL N SuvatoTNTA XPNOLUOTIONONG TOU Ao TIC OUPEG XANAOTEPNC
TPOTEPALOTNTAC. Elval pavepod, OTL 0L OUPEG e XAUNAEG TTPOTEPALOTNTEG UTTOPEL va. NV Tipo-
AdBouv va oteilouv ta dedopéva Toug 6TavV 0 OTABUOG EpYAciag EXEL TO KOUTIOVL. ATIO TV
GAAN MAEUPA OUWG, UTTOPOUE UE CWOTH PUBOULON TWV LETPNTWY EVOC oTaBUOU, va eipaote
olyoupol, OtL onuavtikd dedopéva (Omwe adpp pnxavng) Ba petadoBboulv. EmumAfoy, pmo-
POUE VA KAVOUUE EKTIUNON TNG HEYLOTNG Suvatng kKaBuotépnonc. O LNXAVIOUOG TTPOTEPOLO-
Ttwv tou |IEEE 802.4 eival évag amod Toug GNUAVTIKOUG AOYyouUC, TTOU ToV €XEL KAVeL Snuodan
oe Slktua BLOMNXOVIKWY QUTOUATIOUWV.

AM\ec Asttoupyieg, oL omoieg meplypadovtal oTo MPOTUTIO, OXETW{oOVTaL KE TN CUVTHPNON
Tou AoyilkoU SaktuAiou. TEtoleg Asttoupyieg eival: n apxwomnoinon tou Aoywkol Siktuou, n
npooBeon 1 adaipeon otabuwv epyaciag oto Aoyikd SaktuAlo kabwg kat n emavopbwaon and
AaBoc. Na tig Aettoupyieg ocuvtripnong tou Saktuliou oL otabuol epyaciag os mMePLOSIKA
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SLooTHUOTA OTEAVOUV KOUTIOVLA ELSIKNG LOPdNG. M ToV EAEyX0 TWV KOUTIOVLWYV ELSLIKAG LLop-
dnc unapxouv dLadopeg HeTOPANTEG, OTTWGE YL TTAPASELY LA O UEYLOTOC apLlBUOG avalntnong
OTABUWY, N} 0 HEYLOTOC XPOVOG TIEPLOTPOPNG TOU KouTioviol. KaBe oTaBpog, Tou CUUUETEXEL
070 SaKTUALO SEXETAL VA KOUTIOVL ELOLKN G HopdNAC yLa T cuvtrpnon tou Saktuliou, eAéyxel
TIG S1adopeC MAPAUETPOUC KaL, OTAV XPELAIETOL TPOTIOTIOLEL, KATIOLEG OTTO TLG LETAPANTEC TOU
KouTtovioU 1) TO OKUPWVEL, TIPOKELHEVOU va e€aodalioel TNV anpookomntn Asttoupyia Tou da-
KTUALOU. Tevikd Ba Aéyape, OTL 0 UNXaVIoUOG cuvtipnong Saktuliou elval oxeTkd nepimho-
KOG Kall yLo TNV VAomoinar) Tou xpelaletal n cUBOAN APKETWY LETPNTWY, TIOU EAEYXEL O KADE
oTOOUOC EVTOG TOU SaKTUALOU.

Npotuno npdcBaocng oto peco IEEE 802.5 - AaktUAoG e Kourtovi (Token Ring)

To diktuo token ring avamtUxbnke apxlkd amo tnv IBM kal moapapével n kUpla tomoloyia
TomikoU SIkTUou, Tou Xpnotpomnolel n IBM. To mpotumno IEEE 802.5 sival oxedov tautoonpo
Kal TIANpwC oupPBato pe to token ring. To IEEE 802.5 avantuxOnke petd and to token ring.
l'evika, n xprion tou 6pou token ring xpnotpomnoleital tooo yia to token ring tng IBM, 600 Kot
vy to IEEE 802.5.

To potumno kaBopilel TIc UTNPEGiec, moOU TPoodEPEL TO UTIOETIMESO eAéyxoU TpoOcPaong oTo
péco (MAC) npog to unoeminedo ehéyxou Aoyikig (LLC). Emiong, kaBopilel Tig mpoSiaypadeg
ouvdeong tou otabuol epyaciag oto GUCLKO PECO KAl TA AELTOUPYLKA, NAEKTPLKA KOl N)XOL-
VIKG XOPAKTNPLOTIKA TNG oUvEeong e To péoo petadoong. Ymotibetal, OtL o kaBe otabuog
epyaciog ouvdéstal oto SakTUALo pEow povadag olleuéng ue to KaAwdto. To POTUTIO avo-
bEépeL AemTopEpeLeg, TTou adopolv T onuatodooia, Tnv KwSLKomoinon Kal Toug urtooTtnpLlo-
pevoug puBuolg Sedopévwy. Mpodlaypddovtal, niong, oL UMNPEGCLEC, TIC OMoieg MapEXEL TO
duokd eminedo nmpog to unoeninedo MAC. To npotumo, OpwG, dev kabopilel mpodiaypadeg
yla o (610 to péoo, SnAadn to kaAwédLo.

JTNV MPAYUOTIKOTNTA, N VAoToinon tou Saktuliou yivetal pe cuvS€ceLg amo onueio o on-
pelo. Mia armo TG eMKploelg yia ta Siktua Saktuliou eival, OTL, AV KAou £xoupe Slakomh
tou kaAwbdiov, o SaktUAlog ebaivel. To mPOPANUA AUTO AUVETAL UE TN XPHON KEVTPOU KOAW-
6lwong, onwg dpaivetal kat oto xApa M.1.6.

Méoa oto KEVTpo KaAwbsiwang umtdpxouv Stakomteg napakapung, oL onoiot tpopodotouvrat
HE NAEKTPKO pelpa ard Toug otaBuoug. Eav komel o SaktuAlog i dv otabuog tebeil ektdg
Aettoupylag, n dlakomn Tou pevpatog Ba aneAleuBepwoel To peAé kal Ba mapakaupel To
onuelo, mou umtapyeL mMpoPAnpa. H evepyomoinon Twv peA€ UMOpPEL va yIveTaL KoL e KATIOLO
AOYLOULKO.
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AOKGTITNG TropaKapyns
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Kévrpo kahwbimong
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IxAua M.1.8: YAomoinon SaKTUALOU E KOUTIOVL [E TN XProN KEVIPOU KoAwdiwong

(Mnyn: ApBavitng, K., KoAuBag, I., & Outatog, 2. (2001). Teyvodoyia AktUwV Emikotvwviwy)

Onwg éxoupe N6 avadépet to token ring ko to IEEE 802.5 ivat oxeddv tavtoonua. Mapoia
oUTA UTIApXOoULV Kamoleg SladopEg, Tou Ba avadépoupe otn cuvexela. To token ring kaBopi-
{eL puoLkn TomoAoyia aotépa, Oou OAoL oL otaBuol epyaciog cuvS£ovTal o€ CUOKEUEG, OL
omnolec ovopalovtal Movadeg Npoopaong MoAAanAwv Zta®pwv (Multistation Access Unit,
MSAU), evw 1o IEEE 802.5 6ev kaBopilel tnv tonoloyia cuvdecpoloyiag, av kal otnv mpd-
&n oL teploodtepeg UAoToLoeLg tou IEEE 802.5 Baoilovtal og kévipa kaAwdlwoewv, SnAadn
Sdaktulioug pe popdn actépa. Ito token ring xpnoLLoMOLELTAL CUVECTPARUEVO {EUYOG, EVW
oto IEEE 802.5 to kaAwdlo Sev meplypadetal. Itov mapakdtw nivaka M.1.a, avadépovral
GUVOTTTLKA TA KUPLOTEPA XAPAKTNPLOTIKA Tou token ring kot tou IEEE 802.5.

PuBpoi edopévv 4.16Mbps 4.16Mbps
ZraBpoi/ Tpipa 260 (y1a kKaAardio S.T.P) 250
72 (yiax kehadio U.T.P)
Dduoiki Towmodoyia AoTEpag Agv kabopileTal
Méoo YuveoTpapévo (eUyog -//-
Inparodooia Baoikig {udvng Baoikiig {wvng
Mé£Bobog mpoofaong Mépaopa KouTovion Mépaopa KOLTTOVIOUH
Kwdikomwoinon ofjparog Alagopikiy Manchester | Aragopikry Manchester

Mivakag M.1.a: Xapoaktnplotikd token ring ko IEEE802.5
(Anyn: ApBavitng, K., KoAuBag, I., & OUtoloG, 5. (2001). Texvodoyia AiktUwv Emttkolvwviwv)
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*Mpémnel va avadEPOUE OTL UTTAPXEL SOKTUALOG LE KOUTIOVL TTOU uTtooTtnpilet 16Mbps. MNpo-
KeLtalL ylo To Aeyopevo «Early release token» tng etatpeiag IBM.

I

by » ’ ’ . b b p . ’ o
= Irabpoi Epyaoiag Pty Py Zrabpoi Epyaoiag =4
KaAwdio Zovdeong KaAwbio Zuvbeong
| |
MSAU KaAwbio Zuvbeong MSAU

OBOooo0Go8n | oo000080an,

¥

_ﬂ:‘;-; Irabpoi Epyaoiag ,::; ,::;-; Irabpoi Epyaoiag ,::;

Ixnua M.1.y: 20vdeon twv MSAU yLa tn dnpovpyia evog peydAou Saktuliou e KOuTOvL
(Mnyn: ApBavitng, K., KoAuBadg, ., & Outatog, 5. (2001). TeyvoAoyia AkTUWV EMKOVWVLWY)

310 IxNua M.1.y urmopolpe va dolpe, mwe uAomoleital n puotkr cuvdeopoloyia Twv otab-
MWV gpyaociag pe tn BonBela twv cuckeuwv MSAU. Ito IxAua ouTo, oL otabpol cuvdéovtal
anevBeiog ota MSAU. MmopoUpe va cuvdéooupe Stadopa MSAU HeTaED TOUC, TIPOKELEVOU
va oxnuatiooupe peyalo SaktuAlo. Ot cuokeuég MSAU £xouv pelé mapakaudng yla tny
QmopovVwaon otaBuwv pe kamota PAGPN amo tov SaktuAlo.

Ta Siktua token ring kat IEEE 802.5 ival amod ta npwta mapadslypota SIKTUwy, Tou AsL-
ToupyoUV Ue Epaopa koutoviou (token passing). 2to Siktuo kukAodopel uikpd mMhaiolo, To
Aeydpuevo koumovl. O otabuog, o omolog AapBAVEL TO KOUTIOVL, £XEL TO SIKAlWUA VA LETAdW-
oel ta Sikd tou mAaiola. Edv o otaBuog, mou déxetal To KouTtovL Sev éxel Sebouéva va peta-
Swoel, AMAWCE EPVA TO KOUTIOVL GTO EMOUEVO 0TaOUO Tou SakTtuliou. O otaBudg mou déxetal
KouTtovt, Slabétel kaboplopévo xpdvo mou propel va to kpatnoel, dnAadn péco og auTod To
XPOVO Unopel va petadwoel ooa dedopéva mpoAdapet.

EGv 0 otaBudg, o omoiog AdBeL To KOuTtovL, €xel Sedopéva va LETASWOEL, UETATPEEL £val bit
Tou mMAaLoiou Tou KouTovioV, SnNAadr HETATPETEL TO KOUTIOVL O€ ap)Xr| akohouBiag mAailoiwv
(start - frame - sequence). 2tn cuvéxela, o oTaBUOG TPOooKoAAA Ta dedopéval, TTPOG LETASO0N
KalL TOL OTEAVEL 0TO SAKTUALO TIPOG TOV EMOLEVO TOU OTABWO. KaTd T SLapKELR LETASOO0NG TWV
Sedopévwy amd éva otabuo dev kukAodopel kKaveva KOUTIOVL LEGO O0TO SAKTUALO. ZUVETWG,
oL otadpoli, mou B€Aouv va petadwaoouv ta SIKA Toug MAaiola, TPEMEL va TtepLUEVouV. Me Tov
TPOMO aUTO amodeUyovTol Ol CUYKPOUOELG LECO OTO SAKTUALO.
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‘Otav to mAaiolo pe ta dedopéva pOAcEL, TEALKA, OTO OTAOLO MPOOPLOKOU, AUTOC avTlypAdel
To 6edopéva yla epalTtépw enetepyacia KoL Tautoxpova LetaBaAel kKamolo bit tou mAatoiou,
yla Vo UImopEael va KaTaAdPBel o otaBudg, mou 1o €0Tellg, OTL To TAaioLo moapaAndOnke. To
mAaiolo, Opwce, ocuveyilel va kukAodopel péoa oTo SAKTUALO Ka, TeEAKA, pOAVEL 0TO oTABUO,
Ttou To €otelhe. O otaBudg, mou £0TelAe TO TAALOLO, €XEL TNV €UBUVN VA CTAUOTHOEL KAl TV
KukAodopia tou mAalciov and to SaktuAlo. O otabudg, ou €otelle To Ao BAEmoOVTOC
TUXOV aAlay£g o kamola bit tou mMAatoiou, tou €Aafe, o OXEON UE QUTO TIOU APXLKA ECTELAE
propet va kataAdBeL: edv 0 oTtabuoc, yla tov onoiov mpoopLle To mMAaiolo, dev UTTAPXEL N elvat
QVEVEPYOC, EQV 0 0TOOUOG UTIAPXEL 0T SikTuo, OAAG yLa Karolo Adyo Sev mapéAafe to mhai-
olo, | €av to TMAaiolo €xet mapaindOei kavovika.

O otaBbuoc, o onoiog otéAvel ta Sedouéva, Sev £xeL meploplopd oto péyebog tou mMAaloiou,
Tou unopei va oteilel. Katd cuvénela, untdpxel cuvnBwce mAaiolo, mou taldevel oto Saktu-
ALlo. YrtapyxeL, Opwe, Kat n duvatdtnta va tepoyiosl ta Sedopéva tou og UkpoTtepa Aaiola,
TIAvTa OpWE LECO 0TO XPOVO, TIOU UIMOPEL VAL KPATHOEL TO KOUTIOVL.

Me Bdon 6oa £xoupe avadEépel, UmopoU e va Eexwplooupe TN Asttoupyia Twv oTabuwy oto
SaktUAlo o SVo daoelg: TN dpaocn akpdaong Kal th ¢aon petadoons. Itn ¢Aacn aKpOACNS
Bpiokovtal ot otaBuol mou Sev €xouv To KOUTIOVL. 2Tn dAoN aKpoaong, TonoBetolv KABe bit
ToU TAaLGiou, Tou S€xovTaL o€ EVOLAUEDO Kataxwpntr evog bit kat, katdmwy, to avtypddouy
€€w Eava oto SaktuAlo. Otav To bit BplokeTal 0TOV EVOLAUESO KATOXWPENTH, N TLUA TOU pmopetl
va emBewpnOetl 1 Kat va petaPAnbel anod tov otabuo. Itn ¢acn TG aKpOOoNG EXOULE Tn
Aeyopevn kaBuotépnon 1 - bit. O otaBuog, mouv Ba AdPeL To KOUTIOVL KAl OTEAVEL TO MAALOLO
pe ta dedopéva tou Bpioketal mAfov oe paon petadoong. Elval cav va €xel omdoel Tov da-
KTUALO Ko artd to €va onpeio va otélvel ta bits Tou mAaioiou kat amod to aAlo va AdapBavel to
mAaiolo, mou éxeL oteilel, yla va eAéyEeL tola ATav N TUXN TOU KoL TOUTOXPOVO VAL OTOLLATA THV
enavakukhodopia tng mAnpodopiag péoa otov SaktuAlo.

Aiaovvdeon |
dakTLAIOL =

ZTabuos Epyaoiag

i hi
Movédpopog
SakTUAI0G

Ixnua M.1.6. Aiktuo Saktuliou pe Koumovt
(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 5. (2001). Texvoloyia AikTUwV ETTIKOLVWVLIWV)
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210 TéA0G, adoU 0 oTABUOC HeTadwoel OAa Ta SeSOUEVA TOU ) TOU TEAELWOEL O XPOVOG LETA-
doong mou eixe otn dLaBeon Tou, MPEMEL va EKSWOEL KALVOUPYLO KOUTIOVL KAl VOl TO TTEPACEL
OTOV EMOUEVO OTABUO.

Y7o token ring kot IEEE 802.5, urtootnpilovtat oktw (8) emineda npotepatdtnTag. O pnxovi-
OLOC TIPOTEPALOTNTWY €lval OPKETA TIOAUTTIAOKOG. MEoQ OTO KOUTIOVL UTtApxXeL Tedio omou
SnAwvetat o Babuog mpotepatdTnTag. Evag otabuog, mou BéAet va petadwoetl SeSopéva e
TipoTeEPALOTNTA X, Bl TIPETIEL VAL TIEPLUEVEL VAL TIEPACEL KOUTIOVL LE TIPOTEPALOTNTO ULKPOTEPN
n ton tou X. YIapxeL tpomog o otabuog, mou B€AeL va PeTadwaoel, vo. SECUEVTEL TO EMOUEVO
KouTtovt aAldalovtag nedio tou TpEXovtog KouTtoviou (kavovtag dnAadn éva eidog kpdtnong
TPOTEPALOTNTOG). ETELdN), YEVIKA, O UNXAVIOUOG TNG KpATnong odnyel teAka otnv av€non tng
TPOTEPALOTNTAC, £XOUV dnpoupynBel kavoveg, oclubwva Pe Toug onoioug ol otabol, mou
aUEAVOUV TNV MPOTEPALOTNTA, OTO TEAOG TNG HETAS00NC TOU MAALGIOU TOUG, Va HETASWOOUV
KOUTTIOVL UE ULKPOTEPN TPOTEPALOTATA.

Emniong, ota Siktua token ring kat IEEE 802.5, UMAPXEL KAL O UNXAVIOUOG GUVTPNONG TOU
Saktuliou. MNa tov Adyo autdv, opiletal oTabBUOG we «eVEPYOS AEYKTAC» (active monitor),
o omoiog aviyveUel kat S1opBwvel, 600 pmopei, mBaveg kataotdoelg SucAstoupyiag. AlabE-
€L, eniong, tn Suvatotnta «kobaplopol» tou daktuliou, ekdidovtag to Aeyouevo mAaiolo
kaBaplopou (purge frame). OL untoAounol otabpol tou Siktiou cuvepyalovtal HeTAED TOUG
yla Tnv mapakoAouBnon tng ouvéxelag Tou SaktuAlou. e mepimtwon BAAPNG Tou evepyou
eAeykTr], autopata avalapBAvel To poAO TOU KATOLOG GAAOG oTaBUOC epyaciag péoa oto
SaKktUALo.

Ao tov Tpomo Asttoupyiog twv Siktuwy token ring kot IEEE 802.5 eival pavepd, OTL UTTAPXEL,
YEVIKQ, N SuvaTOTNTA EKTIUNONG TG KaBUoTEPNONG pPetddoong mAalciou oto SikTuo, og avti-
Beon e to mpotumo IEEE 802.3 (Ethernet). Etot, unopel va xpnouomnotndet yia edappoyeg,
Tou XpeLalovtal LETAd00N O MPAYUATIKO XpOVo, apKel, BEBata, va KaAUTIToVTAL 0o TOo €0-
pog {wvng, Tou prnopel va mpoodEpel to Siktuo.

N.2 Npoimoloylopndg Levéng (Link Budget)

Mo va eivat ediktr plo acVpuotn Levén, Ba mpémnel n otabun LoXVOG TOU CHUATOG MOV €K-
TIEUIETAL ATTO TOV OO Kal GpTavel otov S€kTn va eival mavw arnod to katwdAL eualodnaoiag
Tou 6£KTn. AvadepOLEVOL TN CUOKEUN TNG OTMOLOC TA XOpaKTNPLOTIKA Sivovtal otov Mivaka
5.3.q, yLa va givat edpiktn n obvdeon oe taxutnta 150MBps (IEEE802.11n), To onpa mou $pta-
VeL 0TV €l0060 Tou 8£KTN Ba pEmeL va eival peyaAutepo amno -73dBm.

Ta otolkela yLa tn oTABUN EKMOUTAG, TNV EVaLoOnoia AP NG Tou SEKTN, TG e§oBeVH OELG TwV
KoaAwSiwv Kol Twv cuvSETHpwWY, OTIwG KAt Ta kEPSN (gain) Twv kepalwv Sivovtal amo toug
KATOLOKEUOLOTEG OTA TEXVLKA PUAAASLA TOUG. AUTO TTOU TIPETEL VO UTIOAOYLOTEL elval n e§ac0€-
VNon ToU oNHAToG, KaBwG SLATPEXEL TOV XWPO Ao TOV TOUTO 6ToV SEKTN KAl e€opTATaL 0o
NV HeTal TOUG AnooTaon Kal T CUXVOTNTA EKTTOUTNC.

H e€aocBévnon tou xwpou L (og dB) o€ pla LkavoroLnTikr poagyyLon Sivetal amno tn oxéon:

L,.=32,44+20log (D, )+20log( f,,,)

To aAyePpkd aBpolopa OAwv twv e€acBevnoswy (-) Kat Twv KePSWV (+) He TN oTAOUN EKTO-
UmNG pog Sivel tov mpoimoAoylopo thg Levéng
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Prx= Ptx+Gtant_ Lt - Lfs_ Lr +G

rant

P_:1ox0¢ atnv eioobo tou b€ktn, P, : 1oxUs ekmoumric moumnou, G, : képbog Kepaiag mourmou,
L: anwleieg kaAwbiwv kat ouvbetripwv otov mouno, L i géaodevnon buaboong oto xwpo, L :
anwAetec kaAwdiwv kot cuvdeTnpwv otov 6éktn, G : kKEPSOC kepaliag SEkTN, loyUG EKTTOUTTNG

rant’
o€ dBm oAa ta aAda ueyedn eivat oe dB.

Av 10 amnotéAeopa eival peyoAUTeEpo amod To KatwdAL euatoBnolag tou S£KTn, TOTE N LeVEn
elvat epiktn. Mavra opwe dpovtiloupe va UTtApxEL Eva eplBwplo aodaleiag yia tn Ast-
Toupyla, wote va pn Slakomel n (evén, eav avéndel n e€acBévnon dtadoong Aoyw Stadopwy
00TABUNTWY TOPAYOVTWY, OTIWGE £VTovh Bpoxr, TIUKVH OUixAn K.4.

Napadsypa

Mpokettal va xpnotpomnotnBel éva (elyog cuoKeUWV AP LE TA XOPOKTNPLOTIKA TOU Tii-
vaka 5.3.a ywa va amokotactafel pia Zevén IEEE802.11n pe toyxutnta 150Mbps oe
anoctacn 2300m. Itn pa tonobeoia xpnotponolovvtal KateuBuvTikn kepaia kEpSoug
20dBi, 6uo ocuvdetrpeg tumou N pe amwleteg 0,15dB o kaBévag kat 5m kaAwdlo TUmou
LMR400 pe e€ocBévnon 34dB/100m @5,7GHz. ftnv &AAn tomoBecia XpnollomoLeital
610G €€OMALOMOG EKTOC QMO TNV Kepala n omola €xel kEpdog 18dBi.

Na yivel o tpoUmoAoyLlopog tng {evéng Kat va ekTiunOsi eav eival ekt n cuvdeon Ue
nepldwplo 15dB.

H woxu¢ e€660u og Asttoupyia IEEE802.11n gival 24dBm

e OL anwAeLleg 0TOUC oUVOETPEG eivat 2 * 0,15 = - 0,3dB

e OLanwAeleg tou kaAwdiou eivat 5m * 0,34dB/m =-1,7dB

e To képdog tn¢ kepaiag eivat +20dB H e€acBévnon dtadoong oto xwpo lvat
L= 32,44+20log (2,3)+20l0g(5700)= 32,44+7,235+75,117= 114,792~ 115dB
6nA. -115dB
Jtnv aAAn tonobeaia,

e To képSog TG kepaiag ival +18dB
e OL anwAeleg 0TOUC OUVOETNPEC eivat 2 * 0,15 = - 0,3dB
e O anwAeleg tou kaAlwdiou eival 5m * 0,34dB/m = -1,7dB
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Fe—

™ - - g L - RX
Kahi8io - ouvBeripeg) etaobévnon Siadoang KahwBio - auvBeripig
nNoOMNOL AEKTHE

-115dB @ 5.7GHz - 2,3km

dBm

MeprBupio
(margin)
Aeimoupylag | ~73dBm

Evaiofnoia
SExn

Y

Amdoraon

Ewkova N.2.a: MpoinoAoylopdg Levéng (Link budget)

SuvoAka sival 24dBm+20dB-2dB-115dB-2dB+18dB=62-119=-57dBm
To neplBwplo eivat -57-(-73)=16dB

AdoU n otabun onuarog mou etavel otnv eicodo tou dékTn eivat -57dBm kat eival peyalv-
TepN amnod 1o KatwoAl evalodnoiog (-73dBm) éxovtag neplBwplo 16dB, n (evén sival edpiktn
LLE TOV T eyEVTA EOTIALOUO.

Napatnpnon: Ot e€aoBevroeLg Kal Ol AMWAELEG TTAVTOTE AapBAvovTal oTov PoUToAOYLOUO
LE apVNTLKO TTPOoNUO. Ta KEPSN KoL OL EVICYUOELG e BETIKO.

Zwvn Fresnel

Ma va .oxVoUV XOVOPLKA Ol TTaPATAVW OXECELC KoL UTIOAOYLOUOL, Ba Tpémel pHeTafl TwV Ke-
PALWY VO UTIAPXEL OTTTLKN €TI0 KAL O€ LA OPLOUEVN aKTiva yUpw ard tn vontr eubeia mou
evwvel TI¢ Suo Kepaleg va pnv mapepParetal kavéva gumodlo. H meploxn autr €xel
oxnua otepeol eAleloeldolg kal ovoualetal {wvn Fresnel.

Ewova M.2.6: Npwtn {wvn Fresnel [by Jcmcclurg, wikimedia.org]

[286]



MAPAPTHMA

H Twvn Fresnel n, divetal ano tn oxéon

nAd.d
F = 12 n=1,2,3,..
d, +d,

omou n=1 eivat n mpwtn {wvn Fresnel k.0.k. Ot ATTOOTAOELG dl, d2 Kol TO UNKOG KUUXTOC TOU
onuarog (A) divovtat o uetpa. To anotéAeoua, n aktiva r tne n {wvng Fresnel, eéayetat emtiong
O€ UETPA.

Tnv o onuoavtikny enibpaocn otn dladoon €xel n mpwtn {wvn, otnv onola Sev MPEMeL va
TapeUPBAAAETAL KATIOLO AVTIKELUEVO, OTIWG SEvTpa, PNAA KTipLa K.ATL. yLOTL EL0AYOUV ETUTAEOV
e€aoBvnon.

Av Bewprjooupe OtL pog evdladEpel wovo n mpwtn {wvn Fresnel (n=1) oto péoov TG amno-
otaong (d1=d2=D/2) kat avti yla to uRkog kKupatog (A) OEAOUUE va XpnOLLOTOLOOUE TN
ouxvotnta (f=c/A), tote n oxéon amhomnoleital oe

D
r, = 8,657\/;

omnou D n andéotaon tng {evéng os xthwopetpa (km), f n ouxvotnta os Ghz kat rFl o ptpa.

Mpoaooyxn To r dev elval andotacn ano 1o €5adog, aAld akTiva yUpw amo tn vontr eubeia
TIoU eVWVEL TLG Suo Kepaleg. Av ol kepaieg Bpiokovtal og UPog h pétpwy, ToTe amd to vPog h-
r aro to £60.dog Kot mavw Sev mpenel va e€€xel oUTe SEVTPO, OUTE KTLPLO 1) val tapeBAAAETAL
KAtTL aAlo.

2
3 =5,50m
7

210 MapAdelyud pag n mpwtn {wvn Fresnel ival r;, = 8,657

’

Av 10 U0 TV Kepalwv eivat 20m amno to £6adog, Tote og UPog Mavw amnod 20-5,5=14,5m
Oev mpémnel va e€€xel Timote.
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N.3 Auapopdwon Awakprurrg MoAutoviag (DMT)

To S1aB<oo glpog Lwvng pag ThAEGWVIKAG YPOAUUAC, XWPLG OTOLOVSHTIOTE TIEPLOPLOUO,
Onw¢ piAtpa Kal MEPLOPLOPO eVPOUG LwVNG yLla AOKAELOTLKN Xprion amAng tnAedwviag dpw-
VNG, ¢tavel oxedov ta 2MHz. Ma TNV ekPeTdAeuon 6Aou autoU tou SLaBgatpuou eUpoug
otnv texvoAoyia xDSL, emikpdtnoe n xprnon tng dtapdpdwong Atakptrrg MoAutoviag (Discrete
MultiTone, DMT). ZUpdwva pe autr), 0Ao To dLaB£oiuo eUpog LWvNng TNG YPAUMUNG Xwplletal
os TuAata twv 4,3125 kHz ta onoia ovopdlovtal tovol (Tones) fy bins kal og kaBe £va amno
ouTa otéAvovtal tautoxpova omd 2 £wg 15 bit. Yridpyel mepimtwon, avaloya e TG Tpaypo-
TIKEG OUVONKEG TNG YPOLLNG, OPLOUEVOL TOVOL va. NV XpnotpornotnBouv kaBdhou evw Aot
va petadEpouv neplocdtepa n Aydtepa bit. Amo to yeyovog auto TPOKUTTEL Kal N Sleu-
Kpivnon twv mapoxwv Internet ot pmopouv va mpoodEpouy TaxuTnTa “UEXPL” HLo LEYLOTN
T (24MBps), ylati n mpayuatikn e€apTatal amno TG MAPAUETPOUG TG YPALUNG, TNV XPAoNn
TWV TOVWV Kat To tooa bit cupdwvnoav to DSL modem pe to DSLAM va petadépel Kabe 10-
vog. H Stadikaoia auth ivatl Suvapikn Kot tpooaprOlETaL TAVTO OTLG TPEXOUCEC GUVONKEG

TNG YPAUMNG.

Aauoppwon
Adxpion coyvoryrog Aryotepa bit/tévo
QUGIKOV HEGOD 1] YPOppIG (xounidtepn emroyyavousvy
TITO-KOVIAL TOYOTHTO, YPOpIG)
2
S
< o s
3 g g
= E 2
o
g Q
3
S
2vyvotyra f 2yyvéryro f i Zvyvornyro f

Ewova MN.3.a: Alapdpdwon Altakpieig NMoAutoviag (DMT)

H (8o texvikn Slapdpdwong Bpiokel xprion kot oe AAAeg edbappoyég petadoong Sedopévwv
onwc¢ oto 100GBps Ethernet.
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N.4 Npadtuno Zuotipartog Alwaxeipiong Ao daAelag MAnpodopiwv (ZAAM) 1ISO27001

To ISO 27001 amotelei éva pdtumo IAAM pe CUYKEKPLUEVEG TIPOSLaYPOdEG TTOU TIPETEL val
edapuolovral 6oov adopd tnv dlaxeiplon tng aoddaAelag twv mAnpodoplwv. Auto To IPo-
TUTIO €Xel eupeia edappoyr o€ OAOUG TOUG TOUEIC SPACTNPLOTATWY, A0 £Vay LOLWTN HEXPL TN
Blopnxavia, To EUNOPLO, TIG UTINPECLEG K.ATT.

H avamrtuén evog Zuotrpatog Alaxeiplong tng Aopaietag MAnpodoplwy (ZAAN), cUudwvo pe
TI§ MpoSlaypadég Tou mpotumou I1SO 27001, anattel Tnv uhomoinon tpLwv GAcEwWV:

1. Apywa mpémnel va dnuoupynBet éva mAaiclo Slaxeiplong twv mAnpodoplwv mou me-
pLypadel TIg eTSLWEELS KaL 0TOXoUG ThG aodalelag AnpodopLwv Kal kabopilel Toug
KAVOVEG KAl TNV TIOALTLKN TIou €ival S€0UEUTIKOL KAl TIPEMEL AUOTNPA VoL akoAouBoU-
vTaL.

2. Evtormopog kat afloAoynon twv mbavwy Kwduvwy Aoyw twv aduvaulwy aodoleiog
nou evromniovtat. Me Baon autr TNV afloAdynaon MPENEL va TPOCcSLOPLOTOUV Ta aTTalL-
ToUUEeva HETPA yLa TNV SLaxeiplon Twv Kivduvwy Tng aodalelag Twv mAnpodoplwv.

3. Itnv tpitn ddon npémel va emideyolv kal va epappootolv Stadlkacieg eAéyyou mou
e€aodpahilouv Tnv Staxeiplon Twv KwdUVwWY aodaleiag oe anodekta enineda, cUU-
dwva He TIG ETUSLWEELG KAL TOUG OTOXOUG YLa TNV edpappoyr] TNG achAAELOC TTOU EXEL
apxLka kaBoplotel. Ot Stadikaoieg eAéyxou Umopel va €xouv TNV popdr] TIOALTIKNG,
TIPOKTLKWY, SLaSLKOOLWY, OPYOVIKWV SOUWV Kol AELTOUPYLWV AOYLOLLKOU OL oTtoleg Ba
Sladopormnolovvtal o kABe mepintwon epappoyng. To KOOTOG EMEVOUONG YL TOUG
OMALTOUUEVOUG EAEYXOUG TIPETIEL VOL ETULAEYETAL KOl VOL EPaPpUOTETAL OE OXEON HE TIG
OPVNTIKEG CUVETIELEG TTOU TUXOV TipokUouv amo amotuxia tng aodpalelag.

H edappoyr] tou ISO 27001 Sev e€aodalilel Tnv Tuxov napaBiaon tng achdaAelag mAnpodo-
PLWV, OUWCE N TILOTH ePapuUOoyr UMOPEL VO LELWOEL KATA TIOAU TNy Tilbavotnta napafiaong n
VO LELWOEL TLG CUVETIELEG TTOU Ba eTiidEpel n mapaBioon tng achaAeLogC.

Otav ohokAnpwOel | oxediaon, edapuoyn Kot TeKUnpiwon tou cuotnuatog Slaxeiplong
aodalelag mAnpodoplwy (ZAAMN) cuudwva pe to mpoturo ISO 27001, pmnopel va yivel aélo-
Aoynon Kot motomnoinon and avedptnto Kal dlamioteupévo dopéa riotonoinong. Evag op-
YOVLOMOG, La Tatpeio mou €xel AdBet miotomotntikd 1SO 27001 amodelkviel OTL €xel AAdBeL
cofBapd uroyn kat epappolel cuoTnUATIKA LEBOSOUC TipooTaciag TwV TAnPodopLWV.

H ruotomoinon mpoodEpel ta akdAouBa MAeoveKTLOTA:

e Efaodalilel tnv Umapén S£opeuonc yla tnv achaielo mAnpodoplwy os OAa Ta emimne-
8a Tou opyavicuou.

e Au&avel to eninedo aflomiotiog Kal EUMIoToouVNG Twy eAaTwy, uaAARAwyY, cuvepya-
{OpEeVWY KL YEVIKA OAwv 00wV gvbladEpovtal yla T e€acddaiion tng mAnpodopLwv
TOUG.

o AlaodaAileL TNV THPNON TWV CXETIKWY VOLWVY KoL KAVOVIO LWV TIOU TIPETIEL VAL TPOUVTAL
OXETIKA pe TNV acdAAeLla Twv TANpodopLwV.

e Juvnbwg amodépel peiwon KOoToug Adyw amoduyrg TWV CUVETELWV OO Toug KvdU-
VOUC TopaBLACEWV KAl KATAGTPOPWY ANPOPGOPLWV.
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N.5 H avatopia pag SIP KAfong

Ac Soupe Twpa tnv texvoAoyia tou SIP. To SIP cuvnBwg petadpépetal pe UDP makéta Kal n
TCP unootnplEn mapéxetal anod kamola epyaleia. Eva SIP privupa nepthapfavel U0 Kou-
patia:

e Eva ¢pakeAo mou meplypddel TO aitnua 1) To AMOTEAETUA TOU ALTHMOTOC (amavtnon)
oe pla doppa ano nedia header (emikedparidag).

® 'EVal TIPOALPETLKO TIEPLEXOEVO TIOU TIEPLEXEL SESOUEVA OXETLKA LE TO altnua.

Q¢ mapadelyua ag avaluooupe pia Turtikr SIP KARON. Z€ AUTO TO CEVAPLO, 0 XPNoTng A BEAeL
va KOAEoEL Tov Xprotn B. To mapakdtw oxripa MN.5.a Seiyvel tnv kKAnon:

XpAotng A XpAotng B
-------------------- 1: npookAnon () >
e 2:100 mpoonaBeta () 0000 e
Qemmmmmmmemeeeeee 3:180 kovdoUviopa () e
Neploocotepa Koudouviopata, LEXPL O XPOTNG B va amavtrosL.

S — 4:2000K() e
---------------------- 5: ACK () S
---------------------- 6: RTP kAfon pwvig () >
... LEXPL O XpNoTNG A va anodaciosl va TEpUATIOEL TNV KA ON
---------------------- 7: BYE () S
S — 8:2000K () e

Ixnua M.5.a: BRpoata SIP kKAfong

TuAaANo umopei va kavel to SIP; Yrtapyouv moANEG AAAEG edaPLIOYEG TTIOU UITOPOUV VoL UAO-
miotnBouv pe o SIP Kol TIC EMEKTACELS TOU:

VolP

BlvteokAnoELg

Instant messaging yla keipevo kot deSopéva

Evvpadn

Mapoucia (eivat o ¢pihog pou Slabéoipog;)

Click-ko-pida (motrote 6w yla va WA OETE e EVOV OO TOUG TEXVIKOUG HLaG)
AMNAemSpaotikd thAedwvikd cuotnua (IVR)

Awtuaka mayvidia (r.y. Quake)

Edappoyég yla kvnta TnAédwva

Baolka, otidnmote xpelaletal Suo TEPUATLKA ONHELO val EMLKOWVWVYHOOULVY, To SIP pmnopel va
TO KAVEL.
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N.6 Aoylopuikd, UALKG, ultnpeoicg ko edpappoyEg Aopudopikov AlKTUoU

NoyLouko kat UAKO Siktvou. Ooov adopd tnv uhomoinan, To TEPUATIKO XProTh amoteAsital
OO TO UALKO KOlL TO AOYLOMLKO TOU SIKTUOU KOl TO AOYLOMLKO edpapuoywV. To AOYLOULIKO KAl TO
UALKO TOU SIKTUOU TTOPEXOUV AELTOUPYLEC KAl NXOVLIOHOUG, yla va oteilouv mAnpodoplieg otn
owoth Hopdn, XPNOLUOTIOLWVTAS CWOTA MPWTOKOAAQ 0 £va KATAAANAo onpeio mpocoBaong
Tou SiktUou (access point). Mmopouv eniong va AapBdvouv Anpodoplieg amod to onueio
npooBaong e tov idlo Tporo.

To UAKO Tou SIKTUOU TIOPEXEL LETASOON TOU ONOTOG KAVOVTOG QIOTEAECLOTIKY KoL QTTO-
S0TIKA XPNoN TwV MOPWV Tou gUPOUC LWVNG KAl TWV TEXVOAOYLWV petadoong. Duolkd, pia
pablolevén xpnowlomoleital yla vo SLEUKOAUVEL TNV KWWNTIKOTNTA TWV TEPUATIKWY TWV XpNn-
OTwV Mou oxetilovtal pe TI¢ cuvdEoelg mpooBaonc (access links), evw vPnARg xwpnTKOTNTOC
OTTTIKEG (VEC XpNOLUOTOLOUVTAL Yia TIC oUVOEDELS KoppoU (backbone). Adyw tou mepiBalho-
vtog 8Ladoong xpnaotpomotlolvtat padlolevéelc oto Sopudoptkd cuotnua LETALL TG MG KoL
Sdopudopkwy TUNUATwy. Mvetal emiong épguva yla tn cuvdeon UeTafl dopudopwy HE TN
XPrON OTTIKWY ETILKOLVWVLWV.

Me tnv poodo tne Pndlakng enefepyaciog onpatog (DSP), ol mapadootakéG UAOTIOLOELG
Tou UALkoU avtikaBiotavtal OAo KoL TEPLOCOTEPO Ao TO AOYLOULKO, yia va auénBei n eveliia
™¢ avadlapopdwong (reconfiguration) kot wg ek ToUTOU, Vo EMENDEL Pelwan TOU KOGTOUG.
Katd ouvémela, n avaloyia tng uhomoinong o AOyLoULKO YiveETaLl OAO Kal TEPLOCOTEPN KOl
OM0 Kal Alyotepo 0to UALKO. NMoAAEG UAOTTOLROELG UALKOU TtpwTta UAOTIOLOUVTOL KAL TTPOGOOL-
WVOVTOL 0€ AOYLOMLKO, av Kot TO UALKO gival To Bgpélo tng KaBe ulomoinong cuoTAATOG.
Mo napdadsiypa, ta mapadootakd tnAepwvikd diktua elvat kuplwg o UALKO (hardware), evw
Ta olyxpova ThAedwvikd Siktua, Ta diKTua UTIOAOYLOTWY, TwWV €EUTIVWV TNAEDWVWV KOl T
Siktua dedopévwy kal To Aladiktuo eival Kuplwg oTov Topéa Tou AoyLopLkoU (software).

Yninpeoieg Aktuou (services). Ot UES kat GES mapéyouv untnpeoieg SIktUou. I mapadootakd
SikTuQ, OLUTINPEDIEG AUTEG KaTaTAooOVTAL 0 SU0 KATNYOPLEG: TNAE-UTINPECLWY (teleservices)
Kal umnpeowwv koulotr (bearer services). Ot tnAe-unnpeoieg eivat uPnAou erumédouv umn-
PECLEG TIOU UIMOPOUV va XpnolpomnotnBolv dpeca amd Toug XPHOTEC, OMwG tTnAédwvo, dag,
Bivteo, 6edopévwy, e-mail kat urtnpeoieg web. OL untnpecieg kopLoTh elvatl xapnAotepou emt-
TESOU UTINPECILEG TTOU TIOPEXOVTAL OO TaL SIKTUA YLOL VAL UTTOOTNPIEOUV TIG TNAE-UTINPETIEC.

Edappoyég (applications). O edbapuoyEg eival cuvduaopol anod pia ) mePLOCOTEPES UTINPE-
oleg SiktUou. MNa mapadetypa, n tnAe-ekmaideuon kot oL epappoyEg tNAslatpikng Bacilovral
og ouvduaouoU¢ uTtnpeotwv dwvng, Bivteo kat Sedopévwy. OL CUVSUACLIOL TWV OTOLXELWV
dwvng, Bivteo kot Sedopévwv ovopalovtal miong Kot untnpeciec moAupéowv (multimedia
services). Oplopéveg epapUoyEC UITOPEL va xpnotpomotnBolv Pe TG UTinpeoieg Siktuou yla
™ Snuoupyia véwv edapuoywy.
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Opoloyia kat AkpwvipLa

Opoloyia kot AKpwWVURLL

Access method

Mé£Bobog poomélacng

Access Point, AP

AcUpparto Inueio MpooPaong

Accounting

Kootog/kooTtoloynon

Accounting Management A Billing
Management

Alaxeiplon KOGTOUG

Acknowledged connectionless
service

Yrninpeoia pe emPBePaiwon AqPng xwpic cuvdeon

Acknowledgment

(ApBuog) EmPBePaiwon(c)

Address Resolution Protocol, ARP

MpwtokoAho Avaluong SteuBivoewv

Ad-Hoc Wireless Networks

AcUpuato SikTuo autoopyavwpévo f kat’
araitnon

Advanced Encryption Algorithm,
AES

AAYOPLOUOG CUMUETPLKAG KpUTITOYPAdbNOoNg

Agent AvTUpoowog
Alarm JUVOYEPUOG
Anycast Mn amokAeLoTIKA Stavopn

Application layer

Eninedo Epappoynig

ARPReply Amnavtnon ARP
ARPrequest Epwtnua ARP
Asset Mépog/Ayabod

Association Process

Aadikaoia cuoxeTopoL

Asynchronous Transfer Mode, ATM

AcVyxpovog Tpomnog Metadopag (6edouévwv)

Attack

EniBeon

Attenuation/insertion loss

E€aoBévnon

Audio/Video On Demand

Ewkova/Hyoc katd apayyeiia

Authentication

AuBevtikomoinon/miotonoinon TauToTNTOC

Automatic configuration

Autopatn pubuion

Auto-Negotiation

Autopatn Slampaypdteuon

Autonomous Systems, AS

Autovoua cuothiuata

Backbone

AIKTUO KOPHOU

Bandwidth

EVpog Zwvng

Base station

Ytabpog Baong

Baseband

Baoikn Zwvn

Basic Rate Access,BRA

MNpdoPaocnBacikolpuBuol
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Bitspersecond, Bps

Wnola avé Seutepohemto

Bitwise Wnoio npog Ynoio
Bridging redpvpwon
Broadband/Wide band Eupeia {wvn
Broadcast Ekmopnn

Broadcast domain

MNebio ekmoumnng

Buffers

EVTaMLEUTES

Bus

KavaA, aptnpia, Stadpopog

Carrier Sense Multiple Access with
Collision Detection, CSMA/CD

MoAAartAr) Mpooméhaon pe Akpoaon Oépovtog

kot Avixveuon ZuykpoUcewv

Cell

Kuén A kupelida

Certificates Authorities, CA

ApxEg miotomnoinong

Channel Service Unit/Data Service
Unit, CSU/DSU

Movada suntnpgtnong kavallol/Sedopévwv

Chat JuvopAia mpaypatikol xpovou ato Alasiktuo pe
TNV Hopdn KELUEVOU

Checksum ABpolopa EAéyxou

Chiphertext Kpumtoypadnua

Client MeAdTng

Client-server

(Movtého) meldtn-g€unnpetntn

Collision

Z0ykpouon

Collision avoidance

Artoduyn cUyKpouong

Collision detection

Avixveuon olykpouong

Collision domain

(Eviaio) medio ouykpoloewv

Combiners

MeLKTEC

Common Management Information
Protocol, CMIP

MpwtokoAho Kowng Alaxeipong Alktuou

Common Management Information
Services, CMIS

Yninpeoieg Kowng Alaxeiplong Atktiou

Confidentiality

EproteutikoTnTa

Configuration

Mapapetpomnoinon

Configuration management, CM

Alaxeiplon mapapetpornoinong

Connection oriented

MNpocavatoAlopévo oe ouvdeon

Connection oriented service

Yrninpeoia pe ouvdeon

Connectionless

Yrninpeoia xwpic oUVEEON, AOUVEECULKOG

Connector

Juvdetnpag

Constant Bit Rate, CBR

2100epOG puBSE Suadikwv Pndiwv
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Cracker Kpakep, dtopo to omoio npoomnabei, xwpic
efoualodotnon, va amnoktriosL mpdoPaocn os
(umoAoyLoTika) cuotuata ) diktua.

Cross talk MNapadiadwvia

Crossover cable

AKPOSEKTEG EKTIOUTTAG TNG HLOG LEPLAG
obnyouvtal otoug akpoSdEkTeg AYPNG TG GAANG

Cryptography

Kpumtoypadia

Data frame

MAaiolo dedopévwv

Data Link layer

Eminedo Zevéng i TUvdeong Aedopévwy

Datagram Makéto mpwtokoAou IP

Datasheet DUAO Sedopévwy (1 XOPAKTNPLOTIKWV)
Delay KaBuotépnon

Desktop Conferencing Awaoken amno ypadeio oe ypadeio
Destination Mpooplopdg

Dictionary Attack EruBcoelg pe Aefikd

Differentiated Services Code Point,
DSCP

YUvoAo S10.pOPOTOLNUEVWV UTINPECLWV

Digital Subscriber Line Access
Multiplexer, DSLAM

MoAumA£kTng/amomoAUTIAEKTNG TwV PndLakwv
CUVOPOUNTIKWYV Ypappwy DSL

Digital Subscriber Line, DSL

Wndrakn uvdpountikn Fpapun

Distance Vector Algorithm

AlyopLBuog Alaviopotog Alootoong

Domain

Meploxn

Domain Name System - DNS

Yninpeoio Ovopdtwv MNeploxwv

Don't Fragment, DF

Inuaio amayopevong Sltaomacng

Downstream

Metadoon twv 6eS0UEVWY TIPOG TA KATW

Drivers

Oényol cuokeuwv

Dynamic configuration

Auvapikn puBulon/mopapetpornoinon

Discrete MultiTone, DMT

Alapdpodwon Alakpirrg MoAutoviag

Dynamic Host Configuration
Protocol, DHCP

MpwtdkoAAo Auvapikng anddoong pubuioswv
YrioAoylotwv/Sektwv

Earth stations

Emiyelotl otaBuol

Echo Cancellation

KataotoAn nxoug

ElectroMagnetic Compatibility — EMC

HAekTpopayvnTiki cupfatotnta

Electronic Data Interchange. EDI

HAektpovikn AvtaAdayn AsSopévwy

Encapsulation

EvBuldkwon

European Computer Manufacturing
Association, ECMA

Eupwrnaikn Evwon Kataokeuaotwv Yrohoylotwy
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Extented Unique Identifier

EKTETAUEVO HOVOSLKO OVOYVWPLOTLKO

Exterior Gateway Protocol, EGP

E€wtepkd MpwtokoAho MUANG

Fault

Idaiua

Fiber/Fiber optic

Ontkr iva

File Transfer Protocol, FTP

MpwtokoAAo peTadopag apxeiwv

Firewall

Telxog npootaciog

Flag

Inuaio EAEyxou

Four-part dotted decimal notation

Aekadikn onpeloypadia pe teleieg

Fragment Offset IXETIKN O€on TUAUATOC
Fragmentation Katdatpnon, didomaon
Frame MAaiolo

Frame Check Sequence, FCS

AkolouBia eAéyxou mAatoiou

Frequency Band

Zwvn ZuxvoTHTWV

Frequency Division Multiplexing,
FDM

MoAumAe€ia dlaipeong cuyvotntag

FTP

MpwtokoAAo petadopdg apxeiwv

Full duplex

NANpwG apdidpoun (emkowvwvia)

Gateway Earth Station, GES

Emtiyelog ota®uog nmuAng

Hacker Xakep, eEWTEPIKOG LOBOAEAC, ATOUO HE
BaBuTePN yvwaon TG ECWTEPLKNG AetToupyiag
OUOTNUATWY, UTIOAOYLOTWYV Kol SIKTUWV.

Hacking Mapavoun npocBaocn, VHOC MPOYPAUUATIOUOU

Hacktivist ATOLLO TIOU XPNOLUOTIOLEL AVOTPETITIKA
UTTOAOYLOTEG Kol SIKTUA yLa Thv powbnon
Kupiwc beoAoyLwv.

Half duplex Huwopdidpopun

Hash Function Juvaptnon Kepuatiopou

Header Erukepoaiida

Header Checksum

ABpolopa EAEyxou TnG EmikedaAidag

Home Page Apxikr ogAida

Hop AN (petaty dpopoloyntwy)

Host YriohoyLotrig/6éktng

Host ID - suffix AvayvwpLoTIKO UTIOAOYLOTH 0TO SikTUO
Hub Alavopéag

Hypermedia Yrnepuéoa

Hypertext Yrepkeipevo

Hypertext Markup Language, HTML

Mwooa ZRpavong YnepKeluévou
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HyperText Transfer Protocol, HTTP

MpwtokoAAo petadopdc YrepKeLEVOU

Identification

Avayvwplon

In-door unit, IDU

Eocwtepikn povada

Infrastructure

Yriodoun

Infrastructure Wireless Networks

AcUpuata Siktua urtoSoung

Institute of Electrical and Electronic
Engineers, IEEE

IvoTitouto HAekTpoAOYywWV Kot HAEKTpOVIKWY
Mnxavikwv

Integrated Services Digital Network,
ISDN

Wnolako Aiktuo OAOKANPWUEVWY YTINPECLWY

Integrity Akepatdotnta
Interface Atenadrn, Staouvdeon
Interference MNapeppoln

Interior Gateway Protocols, IGP

Ecwteptkd MNpwtokoAla MUANG

International Organization for Stan-
dardization, ISO

AeBvn ¢ Opyaviopog Tumonoinong

Internet

Alodiktuo

Internet Control Message Protocol,
ICMP

MPWTOKOAAO HNVUUATWY eAEYXOU SLadLkTUOU

Internet Engineering Task Force, IETF

Taktik Abvapn Mnxovikwv Aladiktiou

Internet Group Management Proto-
col, IGMP

MpwtdkoAAo Staxeiplong opddwv Sladiktuou

Internet Header Length, IHL

Mnkog emikedaAidag makétou IP

Internet Protocol, IP

MpwtdkoAAo AladikTUou

Internet Service Provider, ISP

Dopeag napoxng unnpeolwy Aladiktuou

Inter-Process Communication - IPC

Erukowwvia Siepyaotwv

Intrusion Detection and Prevention
System, IDPS

ZUOTNUO EVIOTILOHOU Kal TpoAnYNg eLoBoAng

Intrusion Detection System, IDS

ZUOTNOL EVIOTILOHOU ELCBOAEWY

Layers ITpwpata N Enineda

Lease MicBwon

Link Tuvbeon N (evén

Link budget MpoumoAoylopog (evéng

Link State Algorithm AAy6pBuog Kataotaong 2Uvdeong
Load Qoprtio (ypopuung)

Local Area Network, LAN

Torukod biktuo

Local Internet Registry, LIR

Torukol kataywpntég Atadiktiou

Log

HuepoAoylo kataypadng
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Logical Link Control, LLC

Yroeninedo EAéyxou Aoyikng 20vdeang

Log-in AwoSikaoio eLl06bou

Login name ‘Ovopa xpnotn

Loopback Enavatpododotnon, Avatpodobddtnon
MAC Address AlevBuvon uAikoU N duoikr StevBuvon
Mail Server Alakoplotig nAektpovikol Taxudpopeiou

Management Information Base, MIB

Bdaon NAnpodoplwv Ataxeiptong

Manager Server

Alaxelplotic Atktoou

Manual configuration

Mn autopatn (xewpokivntn) puBuion

Margin

MNeplBwplo

Maximum Transmission Unit, MTU

Méyloto pnkog dedopévwy Tou TAaLsiou
(novadag ekmoumnnc)

Media Access Control, MAC

Entinedo 1 umoemninedo EAEyyxou MpdoBaong oto
Méoo

Medium Dependent Interface, MDI

Atemodn e€aptwpevn amnod To HEGo

Mesh

MAEypa

Message Digest

Yuvoyn Mnvipatog

Metric

METPLKO/ TLUA HETPNONG

Metropolitan Area Network, MAN

MntpomoALtikd Siktuo

Mini layer

Yrnoeninedo

More Fragments, MF

Inuaio UTaPENG MEPLOCOTEPWY TUNUATWY

Multi level duobinary AM/FSK

MoAvemninedn SumAoduadikn Stapopdwon Katd
TAATOC Kol ouyvoTnTa

Multicast domain Medio moAudlavoung
Multiplexing MoAumAegia
Multipoint-to-multipoint, MP2MP InUela mpog onuela

Multistation Access Unit, MSAU

Movadeg NpdoBacng NoAAamAwv Itaduwv

Name resolution

AvdaAuon ovouatog

Name resolve

AvdaAuon ovouatog

Narrowband

Itevicg {wvng

National Internet Registry, NIR

EBvikol katoaxwpntég Atadiktiou

Net ID - prefix

AvayvwpLloTiko Siktou

Network Access layer/Link layer

Entinedo NpooBaonc (Atemadng) Aiktvou

Network Address Translation, NAT

Metadpaon SteubBivoewv Siktlou

Network Attached Storage, NAS

Awktuakd péco anobnkeuong

Network Control Protocol, NCP

MpwtdkoAAo EAEyxou AktUou
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Network File Systems, NFS

ALKTUOKA CUCTHATO OPXELWY

Network Interface Controller, NIC

Mpooappoyeag/eheyktrg/Kapta SIKTUoU

Network layer

Entinebo Awktvou

Network loop

Bpoyxog Siktlou

Network Management System, NMS

Juotnua Alaxeiplong Alktuou

Network Nodes Interface, NNI

Atemadn kOpBwv Tou Siktou

Network, Computer

AilKTUO UTtIOAOYLOTWV

NMS Platforms

MAatdpoppeg cUAOYNAC Kot EAEyXOU SLKTUOKWY
Sebopévwv

Node

KouBog

Non repudiation

Mn dpvnon TaUTOTNTAS

Non-switched networks

AlKTua YwpLg HeTaywyn

Object Identifier, OID

Tautomnolnon AVTikelpévou

Octets/ bytes

Oktadeg

Open Shortest Path First, OSPF

MpwtdkoAAo Bpayutepou Movomatiol

Open Systems Interconnection, OSI

Alaocuvdeon AVOLKTWVY ZUCTNUATWY

Optical Network Termination, ONT

ZUOKEUH TEPUATLONOU TOU OTTKOU SLKTUOU

OUI - Organizational Unique
Identifier

Movadikr Tavtotnta Opyavicou

outdoor-unit, ODU

E¢wtepkn) povada

Padding ZUMMANpWUQL

Password ZuvOnuaTiko

Payload QodéApa dedopéva xpriotn, wdéALLo poptio
Performance EniSoon

Performance Management nj
Capacity Management

Awaxeiplon Emidoocewv ) Alaxeiplon
XwpnTukotnTag

Permanent Virtual Circuit, PVC

MovLo vonto Kavait

Phase coherent FSK

Alapopdwon cuxvotntag cupdpwvng daong

Phase continuous FSK

Alapopdwon cuxvotntag cuvexols hacng

Phishing

MapamAavntikr aAAnloypadia

Physical layer

Duotko Entinedo

Point to multipoint, P2MP

Inueio mpog onueia

Point to Point Protocol, PPP

MNpwtdkoAo TUvdeonc Inueiov mpog Inueio

Point to point, P2P Ynuelo mpog onuelo
Port Oupa
Port scan Yapwaon Bupwv emKovwviag
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Post Office Protocol 3, POP3

MpwtokoAho taxudpoutkol ypadeiou

Preamble

Mpooiulo

Presentation layer

Eminedo Napouoiacng

Primary Rate Access — PRA

MpooBaon mpwtelovtog pubuou

Protocol Data Unit

Movada mAnpodoplag npwtokOAAou

Protocol, Network

MpwtokoAAo emikowwviag N MpwtokoAAo diktiou

Public key

Anpooto ket

Public Switched Telephone Network,
PSTN

Anpooio TnAedpwvikd Aiktuo Metaywyng,
Anpooio Emheyopevo TnAepwvikd Aiktuo

Purge frame

MAaiolo kaBaplopol

Quality of service, QoS

Mowdtnta unnpeoiag

Query

Epwtnua

Receiver Sensitivity

EvawoBnoia 6€ktn

Reconfiguration

Avadlapopowon

Reference Model

Movtélo avadopdg

Regional Internet Registry, RIR

MNeplpepelakol kataywpnteg Aladiktuou

Relaying

Avapetadoon

Repeater

EmavaAnqmtng

Request For Comments, RFC

‘Eyypada tou IETF (Internet Engineering Task

Force) rou nepypadouv/mpoteivouv pebodoug
KoL GUMTTEPLDOPEG

Resolver

AvoAUTAG

Return Loss

ATIWAELEG ETLOTPOPNG

Reverse Address Resolution Protocol,
RARP

MpwtdkoAAo avtiotpodng avaiuong
SlevuBuvoswv

RF Output Power

loxu¢ padloouyvotntag e€660u (Tou moumnou)

Root Pita

Round Trip Time Xpovog Anpoug nepldhopag
Router Apopohoyntrig

Routing ApopoAdynon

Routing Information Protocol, RIP

MpwtokoAho MAnpodopiag ApouoAdynong

SAPs — Service Access Points

Inueia NpdoBaong ywa EEuntnpétnon

Satellite communication payload
system

JUuotnua 60pudopPLKAG EMIKOVWVIAG

Satellite terminal

AopuDOPLKO TEPUATLKO

Secret key

MuoTkod KAELSL
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Security

Aodalela

Security Management

Alaxeiplon aodpalelag

Security policy

MoAwtikn achaleiag

Segment

TuAua

Sequence Number

AplOuog Zelpag

Server

E€umnpeTNTNG 1 ALAKOULOTHG

Server clustering

Yuotolyieg E€umnpetntwv/SLaKoULOTWY

Session Initiation Protocol, SIP

MNpwtdkoA o Evapéng cuvodou

Session layer

Entirnedo Zuvodou

Shared medium

Atapolpaldpevo HECO

Shut down

TepUATIONOC AslToupyiog

Signal to Noise Ratio, S/N i} SNR

AOyog Znuatog pog Oopufo

Simple Mail Transfer Protocol, SMTP

MpwtdkoAAo petadopds AMAWY UNVUUATWY

Simple Network Management
Protocol, SNMP

MpwtdkoAAo AANG Altaxeiplong Awktuou

Site

TonmoBeoia

Social Engineering

Kowwviky Mnxavikn

Sockets Yrodoxég 1 mplleg

Source Mnyn n NpoéAeuon

Spam ATIOOTOAN QOXETWV N LN ATOSEKTWVY UNVUUATWY
010 Aladiktuo o€ peyaio aplBud xpnotwv

Splitter ALaxwpLoTNG

Spoofing MAactonpoowria i petapdieon

Star Actépag

Start — frame — sequence

AxolouBia (Pnoiwv) évapénc mhaloiou

Storage Area Network, SAN

AKTuaKn Teployn amoBnKkevang

Straight through cable

AvtioTolyia akpodektwy givat “éva mpog Eva”
peTa€ Twv Suo Akpwv

Streams Pogc
Subdomain Yroneploxn
Subnet Yrnobiktuo
Switch Metaywyéog

Switched Virtual Circuit, SVC

EriAeyopevo vonto Kaval

Switching

Metaywyn

Symmetric key

JUMMETPLKO KAELSL

Synchronous Transfer Mode, STM

YUyxpovog Tpomog Metadopdg
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TELNET

Amopakpuopévn cUVEECh TEPUATIKOU
(mpwtokoAAo)

Terminal Adaptor, TA

TEPUATLKOG TIPOCOPUOYEQC

Terrestrial network

Emiyelo 6iktuo

Threat Anel\n

Throughput Alakivnon

Time To Live, TTL (MNebdlo) Xpovog Zwng
Token Koumdwt

Token Bus Aptnpla pe Kourmovt

Token passing

MNépaopo kouTovioy

Token Ring AaktUALog pe Kouttovt
Topology, Network TomoMoyia Siktvou
Trailer Oupa

Transceiver MoumodEKTNG

Transmission Control Protocol, TCP

MpwTtoKkoAAO EAEyXOU LETASOONG

Transport Layer

Eninedo Metagopdg

Transport Layer Security, TLS

AodaAela Tou eninedou pHeTapopdg

Trap

MNayida

Trivial File Transfer Protocol, TFTP

ATAG MPpWTOKOANO peTadopAg apyeiwy

Unacknowledged connectionless
service

Yninpeoia xwplic emiBePfaiwon kot xwplg ouvdeon

Unicast

AToKAELOTIKN Slavoun

Unmanned artificial satellite

Mn enavdpwuévog TexvnTog dopudopog

Upgrade Avafaduion
Uplink Emiyelog otaOuog
Upstream Metadoon Sedopévwy Pog Ta Tavw

User Datagram Protocol, UDP

MpwTOKoAAO AUTOSUVAUWY TTAKETWY XPHROTN

User Earth Station, UES

Emilyelog otaBuog xpriotn

User Network Interface, UNI

Alemadn xpriotn Siktvou

User terminal Tepuatiko xpnotn
Validity Eykupotnta
Vandal Bavéahog

Variable Bit Rate, VBR

MetaBAntég pubuog duadikwv Pndiwv

Variable Length Subnet Masking,
VLSM

MeTtaBANTO HAKOG LOOKWY UTIOSIKTUWONG

Version

‘Ekdoon
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Video Conferencing

TnAedlaoken

Videophone

EwkovotnAédpwvo

Virtual LAN, VLAN

ElkovIKO f vonto Tomiko Siktuo

Voice over Internet Protocol, VolP

TnAedwvikn erukowwvio HEoW SIKTUWV
Sedopgvwv

Vulnerability

Abuvapia

Wavelength Division Multiplexing,
WDM

MoAurAe€ia HRKouG KUUATOG

Web browser

OuMopetpntrg/mhonyog

Web server AlakopLoTrG/e€UMNPETNTAG TOU TIOYKOOLLOU
Lotou
Web Site lototormnoc

Wide Area Networks, WAN

Aiktua gupeiag mepLoxng

Wireless Local Area Network, WLAN

AcUpuato Toriko Siktuo

Workstation

TEPUATLKO 1 TIPOOWTILKOG UTIOAOYLOTNG 1} OTAOUOG
gpyaociag

World Wide Web, WEB

MNaykooplog lotdc

Worm

TKOUANKL
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