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MpoAoyog

OL mopoloeg ONUELWOELG KAAUTITOUV O ONUAvVTIKO Babud BEuata mou Amtovtal TG TEXVO-
Aoylag twv SIKTUWV umoloyloTwy. O TPOMOC MAPOUCLAONG TWV OXETIKWY TIAnpodoplwv PBa-
olletat otnVv otoptkn €€EALEN TNG SlaoUvdeon Twv SIKTUWV gUpelag TEPLOXNG, OTWG TIPOEKU-
Pe WG avaykn yla To SLapoLpacud MOpWY Kat TEAIKA XpNOLUOMOLELTaL 0T onuepvh doun Tou
AladSiktiou. H avaykn autr Kol To YeVIKO TpOoBAnua tng dtacuvdeang odnyolv o pia Aoykn
Slaipeon oe avetaptnta aAknlotpododotolpeva emineda, yvwotd Kat wg povtéha TCP/IP kot
0SI. H aAMnAouyia Twv evotntwy Sopeital HUe PACIKO KOPUO TN SLAOTPWHUATWON TWV HOVTE-
Awv ouTWV KaAUTTovTag Ta Baotkd Bpata tng texvoloyiag SIKTUWV Tou avtletwrilovtal o
KaBe emimedo. AvtioTolya TA TMEPLEXOUEVA TWV EVOTATWV TPAYHATEVOVTOL TEXVOAOYIKA TIPO-
BAAUATA TTOU QVTILETWIOTNKAV KATA TNV €EEAIKTIKN TTOPELd TWV SIKTUWV OE TOTIKO Kal EUPU-
Tepo eminedo, EMITPEMOVTAG TNV TMPOCEYYLON KABe Bepatikng evotntag pe diadopeg StdaktL-
KeG neBodoug. 2Tox06 eival va §oBel pia Bactkr kat oOAokKANpwWHEVN EKOVA O0TO LaONTA yla TN
doun kat Aettoupyia Twv SIKTUWY £TOL WOTE VAL TOV TTPOETOLUACEL EMAYYEAUATIKA, CUVOEOVTAC
TO YVWOTIKO OVTLKELUEVO HE TNV ayopa epyaciac, Kabwg Kat pe TG e€eNi&elg oTig olyypoveg Te-
xvohoyieg emikovwviwy. OL evOTNTEG KAAUTITOUV TO BewpnTikO HEPOG Tou KABe emumédou Kat
TIpOTELVOVTAL BEWPNTIKEG KAl EQYAOTNPLOKEG SPAOTNPLOTNTEG, TTOU UMOPEl O eKMALSEUTIKOG
va. UAOTOLROEL oTa TAQioL TOU HaBuaTtog. AUTEC oL SpaoTNPLOTNTEG UITOPOUV VO OITOTEAE-
OOUV €VOUoua Yl LEAETN BabBuTtepwy gvvolwv Kal UAOTOLINON MPAYUOTIKWY oevapiwy ota In-

Tuata Asttoupyiog twv Siktiwv umoloylotwy, 6co efehiooetal n Slepeuvntikn Sladikaotia.

Ao toug Zuyypaodeig
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Kedalawo 1o

BAZIKEZ ENNOIEZ APXITEKTONIKHZ KAI AIAZYNAEZHZ

AIKTYQN
Elcaywyn

Ta mpoidvta tng cLYXPoVNG Texvoloylag, OAOEVa Kol TTEPLOCOTEPO EVOWHIATWVOUV AELTOUPYLEG TTOU
attouv TNV aAMnAocUvoear] Touc. H Xprion UTOAOYLOTIKWY CUCTNUATWY, OKOWN KOl O GUYKO-
€vn popdn, onwg “€€urvec” OUOKEVEG, £XeEL YeVIKEUOEL Kol Tpoodépel MOMEG SuvatdtnTteg

Me tnv ohokAnpwon spu 1 kepahaiou ol pabntég Ba mpénet va eival o B€on va:

® SLaKPIVOUV TN SLOOTPWHOTWHEVN APXLTEKTOVLKH EVOC AKTUOU YTTOAOYLOTWY KOL VAL TTEPLYPA-
¢douv cuvorntika tn AAoupyia Kabe emmédou

® KOTATAOOOUV KABe UALKQ 1 AOyLOLKO Tou SLKTUOU OTO avtiotolyo eminebo oTo omoio Ael-
Toupyouv

® SLATUTIWVOUV TNV £vvola TG sYBUAAKWONC

ALSOKTIKEG EVOTNTES
1.1 OpLopog Siktuou.
1.2 Enineda povtélou avadopag
avtiotolyia Toug.
1.3 EvBuAdkwon.

1.1 OpLopog Siktuou

| (1SO), emineda povtéhov TCP/IP (DARPA) kat n

Siktuo 1o [Oiktio] 040 : 1. moAUmAoko ouviB. cUNUMAEWIO amO YPOUUEG ) aywyoUg mou &t-
OLOTOLUPWVOVTOL UE TPOTIO TOU MOLALEL ME Sixtu: Suykotwviako ~ / 0biko, otbnpodpouiko,
QaKTOMTAOIKG, 0lEPOTTOPLKO ~, TO GUVONO TWV SPOUWY, TwV oLENPQSPOUKWY YPOUHWY Kol TV Ba-
AGoOLWY KoL eVaEPLWY 06wV TspU cuvEEouv Toug SLddopoug

TOMOUG UETAEY TOUG. ~ USpeuont apSEUTIKO / AITOXETEUTIKO

/ NAEKTPLKO / TNAEPWVIKG ~, TO CUVBAO TWV CWANVWOEWV Kal

TWV AYWYWV TIOU EEKLVOUV OO HLol KEYTPLKN Hovada Kat pe

SLakAASWOELG PTAVOUV OTOUG KATAVOARIES. Padlo@wviko /

tnAgontikd ~, cuotnua and padlodpwvikoVg A TNAEOTTIKOUC

otaBuoug ou cuvSéovtal HETAEY TOUG, WOTA\VA EKTIEUTOUY

Tautoxpova to 8o mpoypappa. || (mAnpod.)

Kwv umoAoytotwv), TpOMog cUVEEoNG UNOAOYLOTWY, WOTE

VaL ETMUKOLWVWVOUV MeTagy touc. || (mAnpod.) To ivtepyert. 2.

oUVoAo amd MPOoWNa N Ao EMLXELPHOELS TTIOU OUVEPPQALO-

Ewkova 1.1.a: Aiktu(o) vTal PE pa oxéon aAnAe€dptnong: H enyeipnori poc éxe
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Keddhaio 1°

EUTTOPIKWY QVTITPOCWTTWYV. EUoptko ~. | | ouvolo amd mpoowmna pe PeyaAeg SLacuvSoETeLg, TTou
Spouv mopdvopa | LUOTIKG: EEapBpwinke ~ KakomolwV / EUTOPWY VOPKWTIKWY / KATAOKOTIWV.
€€1KO TplavtaduAAién]

[AOW, < apy. biktuov (6€¢ ato Siytu) onud. yaAA. réseau & ayyA. net]

Nnyn-Xattp://www.greek-
Ianguagﬁxgr/greekLan,q/modern greek/tools/lexica/search.html?lg=8iktuo&dqg=

Juvenwg, éwa Siktuo omoloudnmote tUMoU amaptiletal ano duo Pacikd SoLKA oToLKElQ, TOUG
KOUBOUG KoL TG YPOUMUEG TIOU EVW-
VOUV TouC KOURBouUG kal mpoaoblopi-
letal amo to €ido¢ toug. Etol otav
oL KOUPoL elval UTBAOYLOTEG Kal Ol
VPAULEC elval PUOKANLECO PETASO-
ong onwg KaAwdia, Xa|
w¢ 8iKTUO UTIOAOYLOTWV.
“unoAoylotng” evvoeital kaBs Yndt-
KNG Xpnong, MepLdePELOK CUOKEUN
umoloylot) | ouokeun dlakivno
debopévwy / mAnpodoplwv n omoia
€xel t duvarotnta Sltacuvdeong oe

Siktuo. Ewkova 1.1.3: ToroAoyieg SIKTU WV

Fevika éva Siktuo umoAoylotwv 1 TNAEMANPOdOPLKNG Elval éva cUOTNHO ETUKOWWVLWY TO
omoio SL0BETEL GUOKEVECG TNAETILKOLVWVLWY, TNAETILKOWVWVLAKOUG KOUBOUGS KaBwG Kal puatkd
péoa SLEAeVONC TNG MANpodopiag.

H popdn ouvdeong uetafl Twv KOUPBwWY evog Siktuou oveudletal ToroAoyia Siktvou.

Ye éva Siktuo TNAEMANPODOPLKAC CUVAVTAUE QUCTNPOUGNKAVOVEG Kol TIPOTUTIAL TTou SLEMOUV
TO TNAEMIKOWVWVLOKO TUAMA Kol TV VAomoinon tou UAKOO\ Hépoug kaBwe emiong Kol Kavo-
VEC OUVOUIALAG peTafl TwV UTIOAOYLOTWY OL OTtoiol OVOUAZoWaL TPWTOKOAAN EMLKOVWVIOG.

MpwtokoAAo emikoVwViag eival £va cUVOAO KOVOVWY, TTIOU EXOUNCUUPwvNBel amo to duo
ETKOWVWVOUVTA HEPN KaL EEUTINPETOUV TN KETOEL TOUG avtallayr TTANPOdOoPLWV..

1.2 Enineda povtédov avadopag OSI (1SO), enineda povtédov TC
avtiotoLyia Toug

H Swtbwon, anod 1o péco petadoong (kaAwsdio) kat thv Siktuakn Slacuvde
vpaupa-edappoyn, sivat pia apketd oAumAokn Sladikaocio.

la tnv vAomoinon oG SIKTUaKnG ehaPUOYNG N Omola TTOPEXETAL AtO £vay UTTIOAOYLOT OE Evav
aMov, Eekvwvtog amd to undev, mpemet
® va emvon et évag tpomog avanoapdctocns Twv dedopévwv/mAnpodoplwv pe T HLodH,
ouVNBWC, NAEKTPLKWV A OTTTIKWV OHUATWV,

® VOl KOTOLOKEVAOTOUV LELaiTEPEG SIKTUOKEG SLoloUVEEDELS Kal KaAwdia, ta omola B cuveE
00UV TOUG UTTOAOYLOTEC HETAEY TOUC
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e va emvonBel kat va uAomotnBel o Tpomog evpeong LG SLadpopung LEow TN omolag Ba
tafdePouv oL MAnpodopieg LEXPL TOV TEALKO TTPOOPLOUO KAL VO AMOKATAOTAOEL N EMLKOL-
vwvio amo akpo o€ Akpo.

‘BT, TO £py0 TN SIKTUWONG SLOCTIACTNKE OF EMLUEPOUG AELTOUPYIES OL OTIOLEG UOpoUV va UAO-

0 otdyoc eivatl n akokpuPn TwWv AEMTOUEPELWY TOU UALKOU Tou Siktuou divovtag tn duvatotnta
OTOUC UTIOAOYLOTEC KB OTLG £POPOYEG TOUC VA EMIKOWVWVOUV Hetafl toug aveédptnta amnd Tig
bUOLKEG SIKTUKEC TOUNCUVOEDELG.

‘Etol Stapopdwbnke to Povtédo avadopdc (Reference Model) ywo tn AlacUvéeon AvoLKTwY
Juotnuatwy (Open Systemd\Interconnection - OSI) and tov Awebvr) Opyaviopd Tumormnoinong
(International Organization foxStandardization - 1SO) rou mpodlaypddet entd (7) otpwpoTa-€-
nineda (seven layers) to omoio \YAOMOLOUV GUYKEKPLUEVESG AELTOUPYLEC WOTE va eival ikt n
SLaocUvéeon SLapOPETIKWY UTIOAOYLOTIKWV CUCTNHATWY OGOV oTa avTioToLy a enineda xpn-
OLoToLoUV CUUBATEG 1) IBLEC TEXVLKEC KO KOWOVES (TpwTOKoAAx).

‘Eval UTtOAOYLOTIKO oUoTNHA £lval €vag DIIOAOYLOTAG (TTOANEG dOPEC KAl OUASO UTTIOAOYLOTWVY)
LLE TO GUVOOEUTLKO AOYLOULKO, TLG TTEPLPEPEVOIKEG CUOKEUEG KOl TOL LETOL ETTLKOWVWVIOG 0 0moiog
propet va xpnotpomnolnBel autovopa ylo thv ste€epyacia kat dtakivnon minpodoplwy.

‘Otav To oUOTN A AUTO, YLOL TNV ETILKOLVWVIA TOU 0§ AAAQ GUOTHLATA, XPNOLLOTIOLEL TIPOTUTIAL
Kot TpwtokoAa SteBvwv opyaviopwy omwe ISO/IECNEEE, ITU(mpwnv CCITT) K.ATt. Kot Xt 18t
OKTNTA TIPOTUTIO ETALPELWY, TOTE XopaKktnpiletal avol

Ap)ttektovikn SiktUou lval ta Stddopa TuRUaTa UAKOU KatNMOYLOLKOU arto Ta omola eival
KOTALOKEUOOUEVO, O PONOG TTOU Ttail{ouv aTNV EMLKOWVWVIA, N LETBEL TOUC OXEON - OL SLEMAPES
Kol Ta TPWTOKoAAa tou akoAouBouvral.

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

Ta emnta (7) enineda tou povtéAou avadopdg yla th Alacuveon AVOLKTWY ZUNTNHATWY, EEKVW-
VTOG OO TO XOUNAOTEPO 10 TO omolo £lval To GUOLKO KOL TTPOG TO AVWTEPOD, EXOV WG £ENC:

it (1]0) mou
duoikou

1. To ®uowko Eninedo 1 otpwpa (Physical layer) acyoAeital pe tn petddoon tw
amnaptilouv tnv opadomnolnuévn mAnpodopia (mAaiclo dedopevwy), HEow T
LEoOU To omolo pmopel va elvat kaAwdto, omtikn tva i acUpuatn Levén. Ta bit kwdLKomol-
oUVTOL WG NAEKTPLKA, OMTIKA N NAEKTPOUOYVNTIKA orjpata. Acxolsital emiong pe D nAe-
KTPLKA, UNXAVLIKA KoL AELTOUPYLKA XapaKTnpLoTIKA Twy Slemadwy (interfaces), To eldoykat
T XOPOKTNPLOTIKA TOU dUaLkol PEoou, Tov TUTo Tou cuvdetrpa (connector), Moo oNNa
avaropLotd to 1 kal 1tolo to 0 KaBwG Kal UE TO CUYXPOVIOHUO TWV GUGKEUWV. TEVIKA LAW-
vtag, avadEPETaL OE XELPOTILAOTA-GUOLKA TTPAYLATA.
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UvSean Avolktwy Tuotnuatwy (0SI)

2. To Eminedo Zevéng n Zuvdeong Aedopévwy (Data Dipk layer) mapéxel tn puoikn SievBuv-
oodotnon (MAC Addresses) kal elvat urteUBUVO yLa TOV EAEYXO TOU PECOU PETASOONG Kt
TOU TIOTE UmopoULV va ekmepdBolv debopéva og auto.\d Aettoupyla auTr TAPEXETAL OO
1o untoeninedo EAéyxou MNpdoBaong oto Méoo (Media Acsess Control).To urtoeninedo Ao-
yWKoU EA€yxou tng Zeuéng (Logical Link Control) e€aodalilel tv aflomotn emnikovwvia
HeTaél Suo AMESH CUVEESEUEVWV YELTOVIKWY KOUBwWV (Bplokoytal oto iblo puatko/Tomikd
Siktuo). Extelel Baowkég Aettoupyleg aviyveuoncg/610pbwong obaludtwy, eAéyxou pong
Twv mAnpodopLwV Kat cuyxpoviopol mAatoiwv. H opdda twv bit ey cuvBETouv thv pova-
Sa mAnpodopiag autou tou emméSou ovopaletal mAaioto (frame). H\apxn kat to téhog Tou
m\atolov onpatodotouvtal KATAAANAQ WOTE Va ULIMOPEL VoL CUYXPOVLOTE{ 0 AAAOG KOWBOG.

3. To eninedo Awktvou (Network layer) mapéxet tn Aoy SteuBuvolodoTRgn pe eviaio Kol
povadiko TPOTo Yl OAN TNV EKTOON TWV SLAcUVEEUEVWY HETAED Toug SikTywy. Dpovrtilel
WOoTe TaKeTA Slapopwy peyebwy va pmopouv va mapadobolv amo Tov anoqQroAéa oTov
TeAKO KOUBo tou mapadnmen Staoyifovtag OAoug Toug EVLApESOUG KOBOUG kat Siktua,
TIOU eVOEXOUEVWE LECOAABOUV HEXPL TOV TEALKO TPOOPLOWO. Epyo Tou lval n eUPEON TNG
KATAAANANG Stadpopng Kat mapadoon Tou TIOKETOU deS0EVWVY 0TOV TEAKO KOUBO n\omoia
xapaktnpiletat wg popoAdynon (routing). Itnv MPOCOTABELX QUTH TO TAKETO UMOPS va
XpelooTel va Sloomaotel og Sladopa TUAKATA Ta omola Hmopel va ¢ptacouv amo AAREC
Sladpopeg kat pe SladopeTiki oelpd, OUWE To eminedo SiktUou Ba ta emavacuvOEoeL Kol
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Ba avadépel onoladnnote mpofAnuata napadoong npokuPouv. To emninedo Siktou oto
Hovtélo OSI mapéxel untnpeaoieg pe oUvVSeon Kal Ywplg ouvdeaon.
. To eninedo Metadopadg (Transport layer) mapéxel OAeg TIG AELTOUPYLEC KOL TA LETO TTOU
QALTOUVTOL WOTE Va eMITEVYOEL pLa amo AKPO O AKPO EMKOWVWVIA PETAEY TPOYPOLUMAL-
v i} Stepyaciwv, e€aodalilovrag to emBupnto eninedo nolotntog unnpeoiag (quality of
ice, Q0S). H mototnta tng unnpeoiog nep\apuBAaveL TLg amattioeLg ylo tny kabuotépnaon

Héva KoL TepUaTovTaL. Z€ AUTEG TIG CUVOETELG MAPEXETAL AELOTLOTIOL OTNV EMLKOWVWVIA UE

TOV €AEYXO0 PONC, TOV TEUAXLOUO, TNV apiBunon Kal tnv enavaclvBeon TwV UNVUUATWY HE

TN OWOTH OELPA KaL TOY EAeyyxo/610pBwaon twv opadpdtwy. To emninedo autd £xeL va Sloxel-

plotel Tic emBefatwoet§ANPNG TWV MAKETWY, TLG EMAVEKTIOUTIES, TOUG XPOVIOTES QVAOVAG

KOl LETPNTEC TTPOOTIOOELWN KOl TO GNUOVTLKOTEPO VOl TO KPUEL OAQ UTA OO T OVWTEPQL

otpwpata. Elvat to xaunAotgpo eninedo mou mapéxel and AKPO 0€ AKPO EMLKOWWVIA Kot

elvat umo Tov €Aeyxo Tou XpHo

5. To eninedo Tuvodou (Session layer) mapéxel Ta avaykaio HEoa ylo TNV 0pyavwaon Kol To

OUYXPOVLOHUO TWV SLAAOYWV HETOEUNWY OVWTEPWY EMMESWVY. ETITPEMEL 1] amayopeVEL TNV

TLOLPOXI OUYKEKPLUEVNG UTINPEDLAG, anokablotd tn ouvbeon edv yla kamolo Adyo Stakorel

Kot teptAapBavel Asttoupyieg omwg n edakpiBwon tou xprotn, n xpéwon KA. H dtadika-

ola amopakpuaopevng elocodou (log-in) og £xav uTtoAoyLOTH KL 0 EAEYXOC TOU GUVONUOTIKOU

(password) adopouv to emninedo cuvodou. TOeMinMeSo autod eivat umteLBUVO yLa TOV OPAAD

TEPUATIOUO TNG avTioToly NG oLUVEEeoNG Tou 4ou

6. To eninebo MNapouoiacng (Presentation layer) aoxoAeital pe Tnv avanapdotacn Tng mkn-

podoplag mou petadépetal ano epappoyn os edaphoyn KaBwE eMioNg Kat pLe T Soun Twv

dedopévwv. Tpomomotel katdAAnAa ta dedopéva WoTa\va eival katavontd amnd tnv edpap-

poyr omote xpnotpomnoteital SLadopeTikog KwSIKAG amo\TtnV GAAn peptld. Eivat dnladn o

HEeTadppooThG Tou Siktuou dTav aUTO AmaLTeLTaL. 2TO eMinedo AUTO YIVETAL N CUMTILEON TWV

Sebopévwy ylo KOAUTEPN EKUETAAAEUON TNG XWPNTIKOTNTOC TOY KAVaALoU eMkovwviag Kot

n Kpumtoypadnon.

7. To eninedo Edappoyng (Application layer) eival to avwtepo kat teAeutaio eninedo mpog

TOV XPrOTN KoL TTOPEXEL TOV TPOTIO yLa VAL UImopet pia epapuoyn va “cOyopthel” pe pio aAAn.

ELOIKOTEPQ ETULTPETEL TNV £EOKPIBWON TNG TAUTOTNTAC TWV EPAPUOYWY Rou BEAouV va TtL-

KOWwvNoouv, emPBePalwvel TNV SLABeCLUOTNTA TWV EGOPHOYWY KoL TOUNIIKALWLOTOG VLot

“ouvophia”. Emiong mpoodlopilel To MpwTOKOAAO 0TO omoio avadEpovtal\ol EPAPUOYES

Kol Le Bdon to omoio Siteayetal n “cuvopAia”. Na mapddeLlypa 0TV UTNPECIX TOU TTAYKO-

ouou Lotol (WEB), o duMopetpntrg (web browser) kat o avtiotowxog SLakopsTNS (web

server) elval epopuUOYEG TOU eMUTESOU EDAPHOYNC KOL TO AVTLOTOLYO TPWTOKOANO edappio-

VNG elvat to HTTP.

To povtého avadopadg Stacuvdeonc avolytwy cuotnuatwy (0SI) amotelel pla mpotaon tou 1SO

TIPOC TOUG KATAOKEUOLOTEG UALKOU Katt AOYLoULKOU SIKTUWV, Xwplg va eivatl dsopeutikn. O Babuo
vhomnoinong tou enadietal oe autouc.

[15]


kathigitis
Line


Keddhaio 1°

2TO UOVTEAOD TNG SLACTPWHATWHEVNG APXLTEKTOVLIKNG EVOC SIKTUOU, To KABe eninedo N “cuvopt-
Acl” ME TO aVTLOTOLYO OMOTIMO TOU 0TV OUMEVAVTL TTAEUPA, XPNOLUOTIOLWVTAC VA TIPWTOKOAAO
i6lou emumédou to onoio kaBopilel Tn oupmepldopd Kat Toug SLohdyoug HETOEL TouC. H AeL-
o oUTH OUWG, ekteheital Eupeoa Kabwe kabe eminedo £xel SuvaTOTNTA AUESNG EMUKOWVW-

10 omnoio Bploketal xaunAdtepd Tou. O HUNXAVIOUOG EMUKOWWVIOG LETAEY YELTOVIKWY EMUMESWV
L wg dtemadn (interface). Kabe enimedo mapéxel umnpeoio 0To avwtePd ToOU.

povtého OSI amotéleae TV mMpwtn MPoondbela TNG Blopnxaviag UTTOAOYLOTWY VA CUUDWWIOEL
o€ Kowa mpotuna Siktuwaong tn dekaetia tou ‘70 (1978) kataAnyovtag otn dnuoacisuon tou mpPwe-
TUTOU TO 1984. To mpotumo eivat to EN ISO/IEC 7498 1) ITU-T Recommendation X.200

1.2.2 To povtého Siktuwaong TCP/IP

To 6iktuo ARPANET Atav éva SikTuo PETOYWYNS TTAKETWY TIOU XpnpatodotnBnke amod To unoup-
yelo apuvag twv H.M.A. ota téAn tng dekaetiag Tou '60. Aro tnv apyn KUPLOG 0TOXOG TOU ATV
n duvatotnta va cuvdéovtal pali moAAamAd SiadopeTikd ocuothpata Kot diktua e Stadavn
Tpomo. Epdaon eniong 566nke otn SuvatdTNTA TOU SLKTUOU VA TAPOAMEVEL AELTOUPYIKO KON
KL OV HeyAAa Tuipotd Tou £Byauvay ektdg Asttoupyiag. To 1983 xpnoLuomnoinoe ta mpwtokoAa
TCP/IP w¢ Baotkd kat otadlokd eEgAixOnke oto yvwoto pag Internet.
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Xpnotpomnoinoe SLaoTpwHATWUEVN APXLTEKTOVIKN KaBopilovtag povo téooepa (4) enineda-otpw-
pota meplypadovtag e AEMTOUEPELA KOl AVOTTTUGOOVTAC TPWTOKOAQ yLa Ta Tplo avwtepa, ta
ornoio ovoudlet

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

e Metadopdg (avtiotolel oto Metadopdg tou OSI),

e AladikTuou (avtiotolyel oto Aktuou tou OSI) kat

® Z£\éng ) mpooBaong Siktvou 1 Siemadr Siktvou.
Oa mpémnel va onuelwdel Ot n mpoavagepVsioa avtiotoiyion twv eninebwv tou TCP/IP ue avta
TOU UOVTEAOU OSI LOYUEL OE YEVIKEC YPOUUES KOl OYL ATOAUTWG.

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

Mapott to éyypado RFC1122 mpobiaypddel técoepa (4) emineda-otpwpata, otn BBAoypadia
XPNOLLOTIOLOUVTAL, A0 TOUG TIEPLOOOTEPOUG ELSIKOUG, TEVTE (4+1) otpwpata. 2tn B€on Tou
otpwparog Atertadnc Atktvou tou TCP/IP xpnotuomnotolvtat T U0 TPWTA OTPWHATA OMWG TIE-
plypadovrat oto povtélo tou OSI,to eminedo Zevéng Aedopévwy kot to Quotko.

1. Eninedo MpooBaong (Aermadric) Awktvou (Network Access i link layer). To povtého TCP/
IP 8ev avadépel moAA yla o Tt cupPaivel edw, eKTOC amd to OtL 0 umohoylotic (host)
TIPEMEL va ouvdeBel e To SIKTUO XPNOLUOMOLWVTAG KATIOLO TPWTOKOANO WOTE VoL MIOPEL
va otélvel makéta IP og auto. Etol ouvnBiletal otn B€on Tou va xpnotonotouvtal ta duo
Katwtepa emnineda tou povtéhou OSI, To

a) Quotko kal o
b) Zebéng Acdopévwv.

2. Eninedo Awadiktuou. IoxUel 0,tL Kat oto 30 eninedo tou OSI (AwtUou) pe Tn Stadopd otL
710 eninedo Awadiktvou tou TCP/IP mapExel povo unnpeoia xwpic obvdeon. Etol Spopolo-
vel aveéaptnTta MOKETO OTOV MPOOPLOUO TOUC KAl N TAPASoon TWV MOKETWY 0To eMninedo
Awadiktoov Sev eival eyyunuéva aglomotn. Mmopet va ¢Tdoouv 6Tov mPoopLoud pe dia-
dopetikn oelpa, Ue Aabn, 1 to (610 makéTo neplocotepeg hopéc. Eivatl SoUAELd Twv avwTe-
PWV ETUMESWY VO LEPLUVAOOUV YLa OUTA Ta {NTAUATA. To BACIKO TTPWTOKOAAO QUTOU TOU
emumnédou eival to mpwtokoAAo Atadiktuou (Internet Protocol) IP.

3. Eninedo Metadopadg (Transport layer). loxUel yevika 0,TL kat oto 4o eninedo tou OSI (Me-
tadopdg). To eninedo petadopdc tou TCP/IP propel va mapexel, HEOW SLadOPETIKWY
TIPWTOKOAAWY, UTINPECLEG MPOGAVATOALGHEVEG o€ oUVEeDN (connection oriented) | xwpig
oUvdeon (connectionless). Ot uninpeoieg pe oUvdeon Pacilovtal oe AOYLKEC CUVOETELG OL
ornoleg amokadiotavral, Statnpouvtatl petadépovrag dedouéva kat teppati{ovtal. e au-
TEG TIG OUVOEDELG TTOPEXETAL OELOTILOTILOL OTNV EMKOLVWVIA [LE TOV EAEYXO PONG, TOV TEROXL-
ouo, apibunaon kat tnv emavacVVOeon TwWV UNVUUATWY LE T OWOoTH OELPd Kal Tov EAeyyo/

! RFC (Request For Comments) eivat éyypada tou [ETF (Internet Engineering Task Force) mou meplypddouv
(ouvnBwg mpoteivouv) ueBoSoUG, cuunepLdOPEC, AMOTEAECUATA EPELVAC 1 KALVOTOWULES e edapuoyn oTo
Aadiktuo kat ota Stacuvdedepéva pe autd cuotripata. Ta MePLOGOTEPA ULOBETOUVTAL WG TIPOTUTIA KOt
TUTOTIOLNOELG TOu Aladiktuou.
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S16pBwon Twv opaApdatwy. YIinpeoieg pe ouvdeon mapéxel To MPWTOKOAAO EAEyXOU pETA-
S6oong (Transmission Control Protocol) TCP. It unnpeoieg xwpig ouvdeon 1 acuvdeopl-
KEC, 6V UTAPXEL N €vvola TNG AoylkNG cUvEeong oUTe mapExetal aflomiotia. Eival Opwg
AMAOUOTEPEC Kal XWPLG TOAAEC KaBuoTePOELS. TETOLEG UTINPETIEG TTOPEXEL TO TPWTOKOAAO
autodUvapwy rakétwv xpriotn (User Datagram Protocol) UDP.

4. Eninedo Edappoyng (Application layer). MepthapBavel OAa Ta MPWTOKOAQA TWV YWWOTWV
UTtNPECLWV TOU ALadIKTUOU OMWE AMOUAKPUOUEVN oUvEeon Teppatikol (TELNET), peta-
dopa apyeiwv (FTP), nAektpovikd taxudpopeio (SMTP/ POP3/ IMAP), ta vewtepa DNS yia
TNV QVTLOTOIXNON OVOUATWY UTIOAOYLOTWVY Me TI¢ SleuBuvoelg toug oto diktuo, HTTP, To
TIPWTOKOAAO petadopdg totooeAidwv tou World Wide Web kat toAd dAha.

Ewkova 1.2.2.a: AvtutapaBoAn povtéhwv Siktuwong OSI kat TCP/IP

Ewova 1.2.2.a: AvtutapaBoAn povtéAwv Siktvwong OSI kat TCP/IP

ﬁl Apactnpiotnta 1n (Ztnv aibouca Sidackahiog)

3TNV mapokAaTw ewkova 1.2.2.8 daivetal oxnUatika to povtelo Siktuwaong tou TCP/IP og éva
TOTKO OikTUO Texvoloylag Ethernet kot S{rmAa UALKO Kol AOYLOUIKO SLKTUWV GE OXETLKI QVTL-
otolylo pe to emimedo mou avnKeL.

'O,TL €XeL VoL KAVEL PE onpata, KaAwdila, cuvdeTnpeg (connectors) avikel cadwg oto GuaLko
eninedo.

(18]



BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

H kapta Siktvou, eneldn eivat cUVOETO UALKO KOL EVOWHUOTWVEL KUKAWMUOTA UE “OTOLXELWSN
gtunvada”, umopet va dnuLoupyet kat va avtthapBavetal mhaiola, Asttoupyel KAAUTTTOVTOG
TEPLOCOTEPO Ao To GUOLKO emimedo. Mall pe Tov 06nyo tng (06nNyO¢ CUOKELNG) KAAUTITEL
10 $UOLKO KoL To emimedo Levéng Sedopévwy Tou OSI.

ATO ekel Kat Tavw OAa UAOTIOLOUVTAL e AoYLoULKO. Ta emineda Atadiktuou kot Metadopdg
QIOTEAOUV HEPOC TOU AELTOUPYLKOU CUCTAUATOG, KUPLWG TOU TTUPrVaL.

'OMeg oL SikTuakéG edapUOYEG OL OTIOLEC XpNoLpomololV To SIKTUO yla Tty amobnkeuon,
avaktnon n Stakivnon e60UEVwY OMWG T TTPOYPAUUATA NAEKTPOVIKOU Taxudpopeiou,
TAONYNGNG LOTOTOMWY, UETAPOPAC ApXELWV K.ATL. AViKOUuV 0TO eTtinedo edhapuoyn.

Ewkova 1.2.2.B: Enineda TCP/IP kot avtiotolyo YAKO - AOYLOHULKO

Y& €va Tomko Siktuo texvoloyiag Ethernet - TCP/IP 1o smninedo npoéoBaong Siktvou mepl-
Aoppavet:
o ta koAwdla SlaocVvdeong, Toug cuvSeTHPES (connectors), umoSoxEG (Tipileg Siktuou),
® KAPTEC SIKTUOU,
® 1ToONTIKO SIKTUAKO €EOMALOUO OTIWE UALKO SLOXELPLONG KOl GUYKEVTPWONG KOAWSIwY,
® cTtavOaANTITEG (repeater hubs),
® petaywyeic (switching hubs) kTA, Ot 6uw¢ Spopohoyntég (routers).
EmutAéov, kat ot o8nyot (drivers) twv kaptwv/eAeyKTwv SIKTUOU EVTAooovTal oTo (5Lo erti-
nedo, to 20 tou OSI.
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MpoomaBr|oTe Vo AMOVTIOETE 0TA TTOPOKATW EQWTAUATA:

@ ¢ molo eninedo tou OSI Aettoupyel n kapta Siktvou;

® 3¢ mtolo eninedo tou OSI avrikouv ot PIleG SIKTUOU OTLG OTIOLEG CUVOEOVTAL OL UTTOAOYLOTEG;

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

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

® Mua kapta Siktou Ethernet pe umodoyr ylo KAAWSLO CUVECTPOUUEVWY (EVYWV KOl LA YLoL
KaAwS8Lo omTIKAC (vag, og molo eminedo Stadépouy;

® AvalnTroTe TNV oUGLaoTIKN Stadopd evog emavalnmen (repeater hub) amnd évav petaywyéa
(switching hub).

1.3 EvOuAakwon

Onwc¢ mpoavadEpOnkKe, otn SLACTPWHOTWUEVN APXLTEKTOVLKN €vOg Siktuou, KABe eminedo emt-
KOLVWVEL JIE TO QVTIOTOLXO OUOTLHO TOU, XPNOLUOTIOLWVTOG £va PWTOKOAAO Tou (Slou enumédou.
H Aettoupyla auth Opwe, ekteleital Eppeca kabwg kabe eminedo €xel SuvatoTnTA AUECNG ETL-
KOLVWVIOG LOVO LE TAL YELTOVLKA TOU, HEOW TNG SLlemadng Toug.

‘EtoL Katd tnv atootoAr] Sedopévwy amod t pia ehappoyr OTNV OIMOUOKPUGEVN, Ta Sedopéva
nipowBouvtal and To kabe eninedo MPOG Ta KATW, 0TO APEoWS Katwtepo. Kabe eninedo mpo-
00<teL ota dedopéva nmAnpodopisg eEAEyxou yla To avtioTtolyo, amévavtl, eninedo wote va efa-
odalioel tnv emtuyn napadoaon toug. Ot MAnpodopieg eAéyyou mpooTiBevtal PUMpootd amno to
debopéva Tou MPOKEeLTAL va amootaAouv Kat ovopalovral emkedpadida. Oplouéva emnineda npo-
oB€touv mAnpodopieg kat oto téhog Twv dedouévwy (0mwe to 20 emninedo tou OSI) pe okomod va
eCaopaliotel n avayvwplon oGaARATWY KOTA TN HeETadoon oto GUOLKO PETO.

KaBe eninedo xepiletal tnv mAnpodopia mou AauBavel amd 1o avwTePO Tou we dedopéva Kat
TPOCBOETEL UMPOOoTA Toug TN Sk Tou emkedaAida. H mpoobnkn oav mepiPAnua twv mAnpodopt-
wv gAéyyou ota dedouéva ovopaletal evOuldkwon (encapsulation).

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

Moapatnpwvtag Tt oUYKeKpLUEVn Stadikaoia otn Siemadr tou emumédou dladikTtuou pe To LeU-
&ng dedopévwy, éva autodUVaLo TTAKETO Tou emumédou Sladiktuou tomobeteital péoa, SnAadn
evBulakwvetal og €va Aaiolo tou emnédou {evEng Sedouévwv Kabwg meplkAeieTal avapeoa
otnv enikedoida kat otnv akohouBia eAéyyou tou mAaiaiou (Frame Check Sequence). Me am\a
Aoyla éva “takéto” avwTtépou emumédou tomobeteital, wg Sedouéva, péoa o éva “akéTo” Tou
OUEOWC KATWTEPOU ETULESOU.

OL mAnpodopieg eAéyxou mou mpootiBevral katd tn Stadikaoia eAéyxou sival kupiwg StevBuv-
OELG, XOPOAKTNPEG EAEYXOU GPAARATWY i) AANOL XOPOAKTAPEG EAEYXOU KOl GUYXPOVIGHOU.

210 PUOLKO €Mimedo, ol AooL KaL Ta UNOEVIKA TIoU amapTi{ouv To MAALOLO, LETATPEMOVTAL OE Of)-
pata KatdAAnAa yia to Guoko péaco.

Kata tn Aqn twv dedopévwy ouppaivel n avtiotpodn dtadikaoia. Kabe eminedo, adpalpel Tig
niAnpodopieg eAéyyou mou adopolv to (610 Kat mpowbel ta Sedopéva oTo avwWTEPO TOU. ITNV £L-
Kova dpaivetal n Stadikaoio tng evBUAAKwaong oto povtélo tou TCP/IP kaBwg Kot n ovopaoio thg
Baowng povadag mAnpodopiag tou mpwtokoAhou kabe ermunédou (Protocol Data Unit).

I@l Apaoctnpotnta 2n (2tnv aibouca Siackaliog)

Mo va yivet katavontn n dtadikacia tng evOUAAKWGNG UopoU e Vo SoUE TO AVAAOYO TNG
aAnAoypadiag peow Toxudpopeiou.

® To 6edopéva Elval TO LAVUROL-YPAUUO TTOU YPAdOUUE ameuBUVOLEVOL OTOV QMOA-
KPUGLEVO TLOPAANTITN.

® 3Tn ouvexela TomoBeteltal péoa oe pakelo (evBulakwvetal), ypadovtal o’ autov ol
SleuBuvoelg amootoAéa kat mapaAnmtn (emikedoida) kot mapadidetal oto taxudpo-
UKO ypadeio (katwtepo eminedo).

® AkoAoUBwWG pie SLadoxIKEC EVOUAAKWOELG TOTIOOETETAL OE TOUXUSPOMLIKO OAKO KOl Tial-
padidetal oto Tayudpouko doptnyo yla va mpowbnbel oto Kevtplkd TUAUA Stalo-
yng aAAnAoypadiag.

Ano ekel kot mépa akolouBeitatl n avtiotpodn Stadikaoia. Evag TaxuSPOUIKOG GAKOG
TopaSI&eTaL OTO TOTLKO TAXUOPOULKO Ypadelo Tou TMOPAANTITN KAl O TOTILKOG SLOVOUEQNS
adatpei Tov pakeho kat tov mapadidel oTtov TEALKO TTapaArTTTN.

O telkog mapalimTng Ba adatpéoel amo tov GpakeAo to ypdupa kot 6a to StaBdcel.

Me Baon to mapadelypa tng aAnAoypadiac péow taxudpopeiov mpoomabrote vo. amo-
VTIOETE, QLTLOAOYNUEVQ, OTA TTAPOKATW EPWTNUATA:
® EGv 0 xpnotng o omoiog €ypale ta otolyeia 0to PpAKENO Kal Tov EKAELOE glval €va
eninedo (N) otn SLACTPWUATWHEVN APXLTEKTOVLK TNG TAXUSPOULKIG UTtNPEGLAG, TIOLO
elval o apéowg katwtepo emninedo (N-1); (Ymodeién: To tayudpouiko ypageio mou
napalauBavel To pakeAo TPOG AmooToAr)
® TO TaYUOPOUIKO YPOoUHOTOKLBWTLO £€w OO TO TaXUSPOULKO ypadeio ato omolo ol
evlladepopevol pixvouv ta ypappata mouv B€Aouv va oteilouv, o€ oL OTOLKELD EVOG

SLACTPWHATWHEVOU HOVTEAOU avTloTolxel; (Yrodeién: Aicmapn uetaév Suo emimé-
owv)

® TLTpoohEPEL O TAXUSPOULKOG SLavopEag otov apalnmen; (Yrodeién: Ynnpeaia)
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Ewkova 1.3.8: EvBuAdkwon, To mapddeLypa Tou Taxudpopeiou

ﬁl Apaotnpiotnta 3n (£tnv aibouvca SibaockaAiog)
‘Evag Toupiotag and tn Oscoalovikn eniokéntetal to Mapiot yla et Ta ekBEpata Tou Mou-
oglou Tou AouBpou.

® [l TO OKOTIO QUTO ETLOKEDTNKE APXLKA EVOL TOUPLOTLKO ypadelo To omoio oxeblace tnv
ekdpoun-Sladpoun tou.

o MetadépOnke pe Uivi Aewdopeio oto aepoSpALLo TNG TTOANG TOU KOl 0TI GUVEXELDL ETTL-
BLBaotnke o aEPOMAAVO LE TTPOOPLOUO To Mapiat.

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

Bpeite avtiotolyieg tou tagidlol Tou toupiota pe t Stadikaocio evOUAdKwaong/ amoBuAGKw-
0NG TNG OTPWHOTOTOLNUEVNG APXLTEKTOVIKNG TWV SIKTUWV.
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BAZIKEX ENNOIEX APXITEKTONIKHZ KAI AIAZYNAEZHZ AIKTYQN

Epwtiosls - Aoknoelg Kepalaiou

1. Ixebl1d0TE TO HOVTENO TNG OTPWHLATOMOLNUEVNG OPXLTEKTOVIKAG SikTuou tou OSI kat tou TCP/
IP Selxvovtag TNV avtLoTolyia TwV OTPWHATWV-EMUTES WV TOUG,.
2. Avadépete SUO TTAEOVEKTAHOTA TNG OTPWLOTOMOLNUEVNG OPXLTEKTOVIKAG KOl OXOALAOTE £va
anod auta.
3. ARavtoTe HOVOAEKTIKA 1 Ue Alyeg Aé€elc oTa mapoakaTw:
i. TLmpoodépel éva emninedo 0TO AVWTEPO TOU KOl LECW TIOLOU Unxaviopou; Nwg “cuvoput-
Ael” e to amévavtl opoTIUO Tou eminedo;
ii. Movo emimedo elvat umelBuvo yLa tn SpopoAdynon Twv SedopEVY Kal TNV EMIKOWVWVIA
QIO UTIOAOYLOTH O€ UTIOAOYLOTH;
iii. Moto eminedo mMapéxeL amd AKPo 0 AKPO EMIKOWVWVIA LETAEY TPOYPAUUATWY 1 Slepya-
olwV;
4. Nepypadte tn Stadikaoia tng evBuldkwong.
5. Amavtriote HovoAekTiKA N e Alyeg Aé€elg ota mapokATw:
i. 2& molo eminedo, kata tn dtadikaocia tng evBuldkwong, mpootiBetal mAnpodopia oto
TENOG TOU TTOKETOU EKTOG amd tnv emikedaAiba otnv apxn;
ii. H emkedaAido tou makétou tou emunédou Siktuou cupmepAapBavetal otnv emikedo-
Aida n ota Sedopéva-poptio tou mAatciou (tou emunmedou Levéng Sedopevwy);
6. TLelval apyLTEKTOVIKN €VOC SIKTUOU;
7. Toemninedo tadiktvou elvat oAU onuavtiko yla t Staclvéeon Siktuwv. Avamtiéte o Ayeg
VPOLEC TOL ETIXELPAUOTA 0O WOTE VO UTIOOTNPIEETE TNV Amoyn auTi.

Aoknon o€ Epyaotnplako MepBailov

la va propouv va cuvdeBoulv Suo 1 TIEPLOCOTEPOL UTIOAOYLOTEC O SIKTUO WOTE Va elval Suvatov
va avtaAhdooouv deSopéva Kol va poadEpouv f va Séxovtal Stadopeg unnpeacieg (kowoypn-
0TO aMoBNKEUTIKO XWpPo, MpdoPBacn oto Atadiktuo KTA.) Ba mpémel va elval e€omAlopévol:

e ue tov KOtaGMnAo mpooapuoyéa - gheykt (kdpta) Siktvou (NIC-Network Interface
Controller) cuvodguodpevo anod odnyo (mpoypappa 06rynong GUOKEUNG) yLa TO XPNOLULOTIOL-
oUpEVO Aettoupytkd cuotnpa. Kabe Bupa elodbou/e€d660u n omoia Sivel ¢' évav umoloyt-
ot tn duvatdtnta Stacuvdeong os Siktuo yapaktnpiletatl wg diktuakn dieradn (Network
Interface).

® 10 KatdAAnAo Aoytoutko Siktuou mou Ba emttpédel tnv SpopoAdynon Twv Sedopévwy Kat
QTOKATAOTOON TNG EMKOWVWVIOG LETOED TWV EUMAEKOUEVWV QVTATIOKPLTWY

® Ta KaTAAANAa mpoypappata-epaproyEg tou Ba mpoodEpouv amo Tn ULa Hepld kot Ba Se-
XBoUv amod TNV AAAn TNV MAPEXOUEVN UTINPECLA. TT.Y. Evag EUTTNPETNTHC TOU TTOYKOOULOU
totou (web server) onwc¢ o Apache kat évac euAAoustpntric/mAonyoc (web browser) orwc o
Mozilla Firefox amd tnv aAAn.

EnutAéov, yla tnv ulomoinon tou Siktuou amattouvtatl kaAwdia, cuvdeopol (connectors), ou-
OKEVEC £VONG, TEPUATIOMOU Kot Stacuvdeonc Twv KaAwdiwv kat Ao cuvadég UAKO.

Me Baon t Apaotnplotnta 1-i otnv tdén, 0To epyactriplo MANPOdOPLKNAG, EVIOTIOTE KOL KATOVO-
UAOETE UAIKO KOl AOYLOULKO OXETLKO UE Ta SiKTuaL.

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

Attlodoynote tnv anodaor oog Pe PAon auTd o yvwpllete.
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TOMIKA AIKTYA - ENINMEAO NMPO2BAZHZ AIKTYOY

Kedalato 20
TONIKA AIKTYA - ENINEAO NPOZBAZHZ AIKTYOY
(TCP/IP)

Elcaywyn

ToeninedonpooPacngdiktvouylatnvtexvoloyla TCP/IP, kaBwckattopuoikdeninedokatemninedo
oUvdeong dedopévwy yla to povtého OSI, eival Ta Katwtepa eninmeda oTNV SIKTUAKN EMKOLVWVIA.
YeauTOTO KEDAAALo Ba peheTnBoUV oLTpOMOLTIPOGBACNC OTO PUCLKO LEGO, OLTOTIOAOYIEC SIKTUWY,
Ta GUOLKA PEoA LETAS0ONG IOV XPNOLUOTOoLoUVTAL, OL TPOTIOL LETAS00NG deSOpEVWY, KABWG Kat
Texvoloyieg kaL mpotuma mou Bacilovral ota mpoavadePOUEVA KATWTEPA EMIMeSA EMKOWVWVINGC.

Aldaktikoi ZTo)oL

Me tnv oAokAnpwan Tou 20u kedpahaiov oL pabnTég Ba mpEmel va eivat og Béon va:

® Tieplypddouv tnv £vvola Tou Torikol SIktuou

® KOTATAOOOUV £va SIKTUO WG TOTILKO, LE KPLTAPLO TOV OTEVO YEWYPADIKO XWPO, N TO eviaio
niedio ouykpoloewv (collision domain) - koo xwpo ekmounng (broadcast)

® SLakpivouv TG S1adopeg TEXVIKEG TPOOTIEAACNG OTO HECO Kot OTE n uetddoan eival Baat-
KNG 1 evpelag Lwvng

® aIaPLOUOUV TIC PACLKEC TEXVLKEC TIPOOTIEAQONC OTO HECO

® anaplBpoLV Ta SLadOPETIKA PECO LETASOONC KOL VO LITOPOUV VOl EMAEYOUV TO EKACTOTE
Slabgoipo kal KatdAAnAo ylo tnv epappoyn mou xpnotponotoly

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

® LropoUV va eTAEYOUV, aLTlOAoYNHEVA, TOV KATAAANAGTEPO YO TNV £DApPUOYH TTOU XPNOL-
porolouv, eheyktn (kapta) diktuou (NIC) pe BAon TO XOPAKTNPLOTIKA TOU Ao To GUANO
Sedopévwy Tou (datasheet)

e svromnilouv pla StevBuvon MAC Kat va poodlopilouv ToV KATAOKEUOOTH TOU UALKOU art'
autnv

e cvtormilouv ta mAaiota Ethernet kat ta Stadpopa nedia toug o€ Evav avaAuTr) TPWTOKOAAOU
1 o€ €va AoyLOMLKO KaTaypadng SLKTtuakng kivnong

AwdaktikEg EvotnTEg

2.1 Quoko emtinedo - Eninedo Tuvbeong (ev€ng) AeSopévwy (Lovtélo OSI).

2.2 H mpooPaon oto péco.

2.3 Metddoon Baotkng kat Eupeiag Lwvng.

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

2.5 AcUppota Aiktua.

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

2.7 NpwtokoA\o 2Uveong Znpelov mpog Enpeio (PPP).

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

Onwc éxoupe &N avadépel, To xapnAotepo emninedo tou povtéhou OSI eival to Ppuctko eninedo.
AuTo 1o entinedo eivat umevBuvo yla T puetddoon bits péoa armod To TNAEMKOWWVLAKO KOVAAL, TO
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omolo prmopel va glvat éva evoupuato PECO 1) Kal pia acupuatn Levén. Etol, to dpuolkd eminedo
KaBopilel Ta NAEKTPIKA KAl LNXOAVIKA XOPOKTNPLOTIKA TNG 0UVEEDNG TOU 0TABUOU HE TO PECO LE-
tadoonc. Av, ylo TopadeLlypa, Xpnotpomnoteital KaAwdLo wg HEco petddoong, oL mpodlaypadEg
Tou ¢duatkol emunédou kabopilouv OOOUC aKPOSEKTEG £XEL O GUVOETNPAG, TO PONO TOou KABE
OKPOGEKTN, TLG SLOOTAOELG TOU, TIG AVOXES KABe Sldotaong K.a. to eminedo autd kabopiletal o
TPOTOG avanapaotaong twy bits, 0 kat 1, n Stapkela kABe bit, n apxn kat to TéAog tng petadoonc,
KaBwg KaL To av n petadoon pmopet va yivetal mpog t pia katetBuvon 1y kat tg duo kateuBuv-
o€Lg TauToxpova. To duatko eminedo dev To anaocyohel kaBolou av petadépel bytes Twv 8 bits N
xapaktipeg ASCIl Twv 7 bits.

To deUtepo eminedo tou poviéhou OSI eival To eninedo olvdeong ((evéng) dedopévwy (Data
link layer). To emninedo autod £xel OKOTIO VoL KAVEL OELOTILOTN TN PUGCLKI VPN oUVEECNC HETOEY
800 otaOpwv. Ao Ta MAKETA TOU Topamndvw enedou (emumédou Siktvou tou poviédou OSI)
odtiayvel mhaiola Sedopévwy (data frames). Opilet ou apyilel kat ou Telelwvel kabe mAaiolo,
npooBEtovtag tnv KatdMnAn emikedalida (header) kat oupd (trailer), aviyvelel ta opdApota
petadoonc, emblopBwvel ta aAAolwpéva SedopEva I} TNTA TNV EMAVEKTIOUH TOUC. AKOUA, EAEY-
XEL TO TOTE pnopel va Seopeloel To GUOLKO PECO YLO TNV AMOOTOAN TWV MAALCWY, WOTE va 1N
vivel Toautoxpovn ekmopnn pe dAAo otaBuo Kat TEAOC, HeTABAANEL KOTA TEPIMTWON TN PON TWV
r\atoiwv avaioya pe toug pubpolc tou propel va dextel o oTaOuog mapalnmng.

Onwc¢ yvwpiloupe, ta Vo xapunAotepa enineda oto povtélo 0SI, nAadn to duoikod eminedo kat
10 eninedo olvdeong (Levéng) dedouévwy, avtiotoxolv oto 1° eninedo tou mpotumou TCP/IP,
dnAadn oto eninedo npdoPBacng Siktvou.

Ixnua 2.1.a: Movtéha OSI kat TCP/IP.
(Mnyn: ApBavitng, K., KoAuBdcg, I., & Outolog, 5. (2001). TexvoAoyia AkTUwVY ETKOVWVIWV)

To eninedo npoaBacng Swktvou tou npoturnou TCP/IP, mapéxet TNV mpooBach oTo PuoLKO HETO,
oto omnoio petadidetal n mMAnpodopia Le TN Hopd MAKETWY KOL AVTUTPOOWITEVEL TO XOUNAOTEPO
Aoyiko eminedo AettoupylkdTnTag, mou amatteital and éva diktuo. To eninedo auto nephauBa-
VEL TQ OTOLKELQ TWV PUOLKWY CUVEECEWY, OTWG: KAAWSLA, AVAUETASOTES, KAPTEG SIKTUOU, TTPW-
TOKOAAQ TTPOGRACNG TOTUKWY SIKTUWV KAl TIPOCHEPEL TLG UTINPECLEG TOU OTO QVWTEPO EMimedo,
10 eninedo Siktvou. ItV texvoloyia TCP/IP, ta yaunAotepa emnineda tov numédou Siktou Sev
nipoSilaypadovtal Kol £ToL aAUTA UIopoUV va akoAouBoUv Telelwe SLadopeTIKES TeEXVOAOYILEG.
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2.2 H npooPaon oto LEcO
Y& OMa o SIKTUC UTIAPXOUV TIEPLOGOTEPOL ATIO VAV UTIOAOYLOTEC, OL OTtoloL avayKalovtal va potL-
pafovtal to i6lo péoo petadopag dedopévwy (m.x. kaAwdio). Etal, av Suo unmoloyloTég mpoaoma-
Bouoav tautdxpova va elodyouv Sedopéva oto KAAWSLO, TO TTAKETO TOU €VOC uTtoAoylotr Ba
OUYKPOUOVTAV LE T TIAKETA TOU GAAOU, HE QMOTEAECHA TNV KOTAOTPOdH TOU CUVOAOU TWV Ma-
KETWV TIOU TIPOEPYOVTAL KOl OTIO TOUG SUO UTTOAOYLOTEG. ZUMTEPACHATIKA, OV TIPOKELTAL VAL YIVEL
anootoAr deSopévwy péow tou SiktUou, pEmeL va Bpebel €vog TPOMOC WOTe va AnpoUuvTaL oL
TopakAtw mpolmoBEoelc:
e Eloaywyn twv deSopévwy oto KaAwdLo xwplg va yivel cbykpouon pe dAha dedouéva.
o Na AdBeLta deSopéva 0 AmoSEKTNG UE OXETIKNA Eyyunon OTL outd Sev xouv Kataotpadei oe
oUykpouon dedopévwy (data collision) katd tn petadoon.
To aUVOAO TWV KavOVWY TIou KaBopilouv Tov TPOTO LE Tov omoio ta dedopéva eLoAyoVTaL OTO Ka-
AwdLo, ovopaletal pEBodog npoomélaong (access method). O uéBodol mpooméhaong mpémet va
glvatl cUUPWVES WG TIPOG TOV TPOTIO LE Tov omoio xelpilovtal ta dedopéva. Av Sladopetikol umo-
AoyLoTEG xpnotponololv Sladopetikég ueBodoug mpoomélaong, Tote to Siktuo Ba amotuxel, yla-
Tl kamoleg péBodol Ba kuplapxnoouv oto kaAwdio. Mevika, ot péBodol mpoomélaong epnodilouvv
NV Tautdxpovn elcaywyn 6edopévwy oto Péoo petadopds. Etal, e€aodaAilovrag to yeyovog otL
HOVo €voag urtoAoyLotrg tn dopd Ba pmopet va oteilel deSopéva, oL péBodol mpoomelaong Kpa-
TOUV 0PYOVWHEVEC TIC SLadlkaoieg amooTtoAng Kot AnYng dedopévwy diktuou.
YIdpxouv TPELG TPOMOL yLa TNV artoduyn TAUTOXPOVNG XPoNG ToU UECOU HETAdOPAC:
e MéBodol Carrier-sense multiple access (akpoacon dEpovrog moANamAng npooPaacng)
0 Me aviyveuaon clykpouang (collision detection)
0 Me anoduyn clykpouaong (collision avoidance)
e MéBobog token passing (mépaopa kourovioU) mou Sivel SuVOTOTNTA Lo LEUOVWHEVN ATTO-
oToAn debopévwy
e M£Bodo¢ anaitnong mpotepaldTNTAC
(Mnyn: users.auth.qr/~spetrido/CSMACD.doc)

Mpotuna Torukwv AKTUwv

Alddopeg etatpeieg eixav avamtiiel TIC ONUAVTLKOTEPEG TOMOAOYLeC ToTIKWY Siktwv. Emiong,
elyav avartuel kal ta mpwTtokoAa, ou Ba xpnotponololoay oL oTtabuol epyaciog, TPoKeLUE-
VOU VO GUUUETAOYOUV O€ TOTtko Siktuo. Htav, Opwg, epdavrc n éAewn tumomnoinong, mPoKeL-
HEVOU VOl UITOPOUV VOl ETILKOLVWVIOOUV oTaB ol epyaciog amo StadopeTkoug KATAOKEVAOTEC. H
TUTIOTTOLNGN TWV TOTUKWYV SIKTUWV ApPXLOE Ue TN ouvSpopr Tdco Tou Ivotitoutov HAeKTpoAdywv
ko HAektpovikwv Mnxavikwv (Institute of Electrical and Electronic Engineers, IEEE) oo kol
¢ Evpwnaikig Evwong Kataokevaotwv Yrnoloylotwv (European Computer Manufacturing
Association, ECMA) oL ontoiot cuudwvnoav va akolouBrjcouv to povtého OSI.

Onwg éxoupe NON avadepel, n avtaAhayr LNVUUATWY KoL N EMKOWVWVIX TwWV oTABUwY gpya-
olag péow Siktvou éxel avahuBel og entd enineda pe Pdon to povtédo OSI. Ta Vo Katwtepa
enineda eival to eninedo cuvdeong dedopévwy kat To Guoko emninedo. Ta SUo autd enineda
KaBopilouv Tov TUTO ToU SIKTUOU KOL TO TIPWTOKOAAO €TLKOWVWVIAG. H uAomoinon Twv dUo autwv
eMUMESWV yiveTtal ano cuvSuacopd UALKOU KoL AOYLOMLKOU.

O opyaviopog IEEE Snuiolpynoe €MLTPOT, OV €lval yWwoTr oav emtpornr) 802, He £€pyo Tov
KaBoplopo mpotunwy ya Ta Tortkd (LAN) kat pntpomoAitika (MAN) diktua umoloylotwy. Ta
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UNTPOTOALTIKA SIKTUQ UTIOAOYLOTWY £XOUV XOPAKTNPLOTIKA, TTOU PplokovTtal HETOEY TWV Xapa-
KTNPLOTIKWY TWV TOTILKWY KAl TWV EVPEWV SIKTUWV (mapadeiypoata MAN eivat Siktua, Tou Ka-
AUTITOUV pLa TIOAN). To €pyo TNG EMITPOTAG XWPLOBNKE apXIKA OE 6 UTIOEMITPOTEG Kat N KaBepia
£0TLAOONKE OTNV QVATTTUEN EMLUEPOUG TIPOTUTIWV YLa TOUG SLAPOPETIKOUE TUTTOUC SIKTUWV. TN
OUVEXELQ, SnuioupynBnkav Kat GANEG UTTOETILTPOTEG. Ta amoTeAéopaTa TG KABE UTTOEMLTPOTTNG
elval yvwota wg IEEE 802.x 6mou X 0 aplBOG TNG UTIOETLTPOTG TIoU €BYOAE TO AMOTEAECUAL.

Me Baon to €pyo tng emttporig 802, to Seltepo emimedo tou povtéhou OSI xwpioBnke oe duo
unoenineda: oto umoemninedo EAEyxou Aoyikng Zuvdeang tng ypapuns (Logical Link Control, LLC)
Kat oto umoerninedo EAEéyxou NpdoBacng oto Méoo (Medium Access Control, MAC).

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

To unoeninedo EAEyxou Aoykng 2Uvdeong meptypdadetat and to npodturo IEEE 802.2. Ta mpdtu-
o IEEE 802.3,4 kal 5 meplypddouv toug SLadopeTikols TpOmout mpoopacns oTo HECO.

2.2.1'EAey)xog Noywkn ¢ Zuvéeong (LLC - IEEE 802.2)

To npotumo IEEE 802.2 meptypadet Tig Aettoupyieg Tou umoemunédou LLC. Onwg éxoupe nén ava-
bEpel, o LLC elval to avwtepo umnoeminedo tou enmédou ouvdeang Sedouévwy Kat eival kKoo
yla tig dtadopeg pebddoug mpdoBacng oto HECO, OMWE AUTEG opilovtal amd ta npotuna IEEE
802.3,4 kat 5. O kUpLog okomdg Tou LLC elvat n mapoyr unnpeciwy oto eninedo diktuou. To -
niedo Siktvou unootnpiletal amnod ta Inueia MpoéoPaocng yia E§unnpétnon (SAPs - Service Access
Points), mou mapéxel to unoemninedo LLC. To unoemninedo LLC pe Tn o0€lpd Tou SEXETAL UTINPEGLES
Q7O TO KOTWTEPO TOU UTIOEMIMESO EAEYXOU MPOGPACNC OTO HECO.

To unoeninedo LLC pmopel va mopEXEL TLC TTOPAKATW UTNPECLEC:
¢ Ynnpeoia xwpic emPBePaiwon kat xwpig cuvéeon (UnAcknowledged con-nectionless service)

ITnV MeplmTwon autr évag otabuog epyaciog otéAvel mAaiola oto otabuod epyaciag Tou mpo-
opLopoU xwplic va meptpével eniBePaiwon AqPng. Emiong Sev eykabiotatal mpokataBoAkd
oUvdeon petafl twv 600 oTaBuWV Kat oUTe, GUOIKA, Tepuatiletal n olvSeon oTo TENOG TNG
eTkowvwviacg. Eav yia Stadopouc Adyoug, onwcg e€attiog BopUBou 0To KOVAAL EMLKOLVWVIAG,
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xaBel kamolo mAaiolo, dev yivetal mpoomabela emavaktnong Tou. H umnpeoia auty mpoodé-
PEL TN ULKPOTEPN KABUGCTEPNGN OTNV ETILKOWVWVIX TWV oTABUWY gpyaciog Kat eivat KATAANAn
ylo eTKoWVwvio og p€oa, ToU TTOPOoUCLAlouV XOUNAO TT0000TO AaBwV Kal n emavaktnon Aav-
Baopévwy dedopévwy yivetal anod uPnAdtepa enineda.

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

I€ QUTH TNV UTINPECL OTIWCE KaL TTPONYoUpEVWG, Sev eykabdioTtatal cuvdeon HeTaly Twv oTab-
Hwv epyactiog mpwv thv évapén avtahhaync Sedopévwy, ala yia kabe mhaiolo mou otéAvetal
emBepatwvetal n Agn tou ano to otabud epyaciag tou mpoopLopou. H umnpecio autol tou
eldou¢ kuplwg edappdletal, oe cuVEETELS TUTIOU onpelo Tpog onueio (point to point).

® Yninpeoia pe cuvdeon (Connection oriented service)

Elvat n o mepimAokn unnpeoia mou pnopel va mapéxel to unoemninedo LLC. Evag otabuog ep-
yoolag mpLv apxioeL TNV eMKovwvia e ToV 0TaBUO epyaciog ToU TPOOPLOUOU, TTPEMEL TIPWTA
VOl EYKOTOOTNOEL UE OUTOV £va vonTto KUKAwa. Emiong yivetal kat eniBePaiwon Aqdng tou
kaBe mAatciou mou petaddOnke. TNV untnpecia auth yivetal emiong Kot EAeyxog pong Twv de-
Sopévwy. O €leyxog pong avadépetal oto emninedo Siktvou. H §ladikacia eykataotacns evog
vontoU KukAwpotog mepthapBavel tpla otadia: tnv eykatdotacn oUvSeonc, Ty Uetadopd
S6eb0oUEVWV KL TOV TEPHATIONO TNG oUVSEDNC. ZTNV EyKATAOTACN ouvdeong ol dUo otabpol
TIOU TIPOKELTAL VO ETLKOLVWVIO0UV, AVTOAAAGCOUV KATIOLEG OPXLKEG TLUEC VLol LETOPBANTEG KalL
LETPNTEG TTOU XPELalovTal yla va tapakoAouBrjoouv Tty petddoon twv mAaloiwy. Itn ddon
petadpopag Sedopévwy petadidovrtal ta mhaioto kat emBePatwvetol n Angn touc. Itn ddaon
TEPUATIOMOU TNG cUVSeang ameleuBepwvovtal ol PeTABANTEG KAl UETPNTEG KAL YEVIKA OTL
péoa ypnotponolfnkav yla tn niteuén g EMKOWWVIog.

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

2.2.2 NMpwtokoAAo CSMA/CD (IEEE802.3)
TUno npocPacng oto peco IEEE 802.3

To mpotuteQ_IEEE 802.3 meplypddel To mpwTtokoAo eAéyxou mPOcPacng oto GpUOLIKO HECO, yLa
TOTIKO SIKTUO DROAOYLOTWYV ToMoAoylag apTnpiag.

To mpotuno IEEE 80223 KOAUTITEL TA TTPWTOKOAAQ TOU PUCLKOU EMLMESOU KAl TOU UTIOETUIESOU
MAC. Etol pe to mpotumo tEEE 802.3 kabopilovtal oL UTNPEGCLEG TTOU TIPOCHEPEL TO UTIoEMIMESO
MAC mpog to unoeninedo LLC eldape otnv mponyoUuevn mapdaypado. Eniong kabopiletat
0 TPOMOC MPOCPOCNG TOU UTIOETLE MAC oto ¢uotko péco. O Tpomog npoacPocng oto HECO,
TIou Xpnotuoroteital oto mpotumo IEEE 802.3, sival yvwotog wg pébodog "MoAAanAng Mpoorté-
Aaong pe Akpoaon Pépovrtog Kat Aviyveuon £ oUoewv" (Carrier Sense Multiple Access with
Collision Detection - CSMA/CD). Té\og kaBopilovtalTe orHoTo onUoTodoaiog Kot oL TPOmoL gUV-
deong oto puoikod Péoo. Emeldn ol TpomoL ouvdeang e TONQUOLKO LECO TOLKIAOUY aVOAOYWE e
NV emhoyr Tou GpuoLkol PECOU, UTIAPXOUV eVOAAAKTIKA TIPOTHIO TToU Ba TO MAPOUCLACOUE
TIOPOKATW. STN CUVEXELD Bl tepLyp &P OU LE Ta XAPOKTNPLOTIKA TNG HeQoSou CSMA/CD.

M£Bobo¢ npdoBaong oto péco CSMA/CD

O ouvbuaopog g uebddouv CSMA/CD kat tng Ttomoloyiag aptnpiog cuxva av
Ethernet. To Ethernet avamtuxBnke amod tnv talpeio Xerox ot apxEg tou 1970 Kot u
Baon yia tnv avamntuén tou mpwrtotumou IEEE 802.3. Ydpyouv duo ekddoelg Tou Ethernet (n I K
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n ). H apyikn ékdoon tou Ethernet (n 1) 6ev Ntav cupPBartr pe to IEEE 802.3, aA\a n ékdoon Il €i-
val Baotka n dia pe to IEEE 802.3. Zruepa, o 6pog Ethernet ouyva avadépetat og OAa ta diktua,
TIOU Xpnotponotouv tn uéBodo CSMA/CD Kot YeVIKG cuppopdwvovtal pe to potumo Ethernet f
¢ dladopec ekdoyég tou IEEE 802.3.
O ad\yOpLBoG MpoaPacng oTo HECO EXEL WG EENG:
‘OMoL ovotabpol epyaaiag, mou cuvdEovtal oto (510 duaLkd PETO Kal elvat evepyol, TpEMEL ya akoU-
oouV To MEoo (KaAwdLo). Edv To péoo petadoaong sival amacyoAnpévo, o otabuog epydoiag mou
BéheL va pexadwoel Sedopéva, Ba mpémel va TIEPLUEVEL WG 0Tou eAeuBepwBel. Otav ¥ péco eival
e\elBepo, o BToBudC epyaoiag Eekva apéowe tn Letadoon twy mAatciwy tou. EY tnv idla xpo-
VLKA OTLYHI, TIoN, TO PEoo eAeuBepwvetal, umdpéouv Kat dAlot otabpol epyaciog, mou Béhouv va
petadwoouv oto PEco, Ba dnpoupynBei to patvopevo thg olykpouong (collisioh). Ztnv mepintwon
autr, ot otabpol, oY mpoondBbnoav tautdxpova va ekmépPouy, Ba avtlydBouv To dawvopevo
Ko Ba petadwoouv oUNToUo onua, mou Ba avadépet tny Umapén ouyKpougng KoL Ba oTapaTocouV
TNV EKTIOUITH TWV UTIOAOLNWV TMALCLWY TOUG, GV BERata Exouv amopeivekat AAAa Ttpog petadoaon.
MeTa To onpa yvwotonoingng tng cuykpouang, oL otabuol mou cuyfieteiyav otn clykpouaon Ba
TIEPLUEVOUV KATTIOLO TUXALO XPOYIKO SLACTN LA TIPLY ETTLXELPHOOUV oyl TN petadoon.
Mua oAU Kpiotn MOPAUETPOC, \OToLa EMtNPEAlEL Kat Thv anoddon tng Lebodou, elvat o xpovog,
TIOU aauTe(tal yLa tnv avixveuon ovykpouong. Onwg éxoupe goadépel, 0Aol oL otabuol epyactag,
TIOU oUVSE£oVTaL 0TO GUOLKO HECO UENTNV HEBoSo CSMA/CDY, mpémel va apatnpoUV CUVEXELX TO
HEoO. EmMopévwg, otav vag oTabuog apxloet va petadideymiaiola oto HEoo Kat cupBel ouykpou-
on, 0 oTaBuag Ba v avtiAndBel, emeldn kat o (5log Bo/avtiindBel OtL Ta mAaioLa, TToU XEL YeTa-
Sdwoel oto PEDO, eival aAAolwpEva, Aoyw TouopuBoy, mou Ba tpokAnBel, amo thv TautdXpovn k-
TIoMTtH TAQULGLWY (oTtnV ouoia NAEKTPLKWY oNUATtwV)Amné toug dAAoug otadpoug. NMPEMEL, EMOUEVWC,
n avixveuon thg ocVYKPOUONC artd TO OTABUO £pYORLOG VA YIVEL OE XPOVO IIKPATEPO aTto T SLAPKELX
HETAS00NG TOU GUVOAOU TWV TAQLOIWY. AUTH i TapQTHPENoN SNILOUPYEL CUTOMATA TIEPLOPLOUOUC
0TO WEYLOTO UNKOG Tou kaAwdiou, kaBwg kgl oToug P¥PUOUG HeTAdoong Twy oTabuwyv epyaciag.
Ag mapoupe v nepintwon otabpol epygloiag A, ou axilel va petadibel T xpoviki otyun t,.
Ag uTtoBEcou e, eTtiong, 6TL 0 oTABUOG A TTou §eKIVA TN MET§O00N OTN XPOVIKNA oLy t,, BplokeTal
0T Mo akpn Tou kKaAwdiou Kat 0Tl 9APOVoG UETAS00NG TOUNTHUATOG o TN Uial AKpn ot GAAN
elval T. 2TV avtiBetn dkpn tou kaModlou umdpxel otabuog B, Xou fekva tn petddoon tn oTyun
t, + TX. Onwg eivat puoiko, o B 6d avtiAndBel tn olykpouon Petahmo xpovo x kat Ba otapatioe
N petadoon. O otabuog A, Odc, Ba XpelaoTel Xpovo 2T-), yla va avTAndBel Tn oclykpouan, yatt
1000 XPOvo XpeLdlovtal Ta apAolwpéva MAEov Aaiola va BAcouv o'abgov. Emopévwg, Evag otab-
HOG Sev propel va eival olydupog, 0t Bprke To Lo eAeUBEPO, oA OV, OTAV TEPATEL XPOVOG 2T
XWPLC va yivel cUyKpouar. Katd CUVETELQ, TO UAKOG TWV TTAALGLWY, Ba TIPEME va elval TETOLO, WOTE
VQL ETILTPETEL TNV aViXYEUCN TWV CUYKPOUGEWV TIPLV OO TO TEAOG TG Petddoohg. H ulomoinon tou
pnxaviopol CSMA/ZD kaBopilel, OTL TO HEYLOTO UAKOC MAALGLOU Sev TPEMEL va§ival PeyaAUTEPO
arnod 1518 oktadeg/bytes), evw 10 eAdXL0TO KATW o 64 oktadec. Emiong, v To unkog tou Kahwsdi-
ou elvat ToAU Y€yao, oL cUYKPOUTELS TTOTE Sev Ba aviyvelovtal éykatpa. AKOpa yiveTsL avTAnmeo,
otLta onuaty 6ev Ba rpémet va éxouv otadun 0 Volt, yiati cUykpouon §U0 onuATwY, TOY AVTLOTOL-
XoUv og unBevikr otddun Sev Ba aviyveuBel. MNa to Adyo autd, n LETAS00N Twv GNUATWY yieETaL Ue
Baon tny'eupéwg xpnotpomoloUpevn kwdikomoinon Manchester. Ztnv kwdikomnoinon Manchester,
T0 KAMOSLO Pmopel va BplokeTal o€ pio armo TIG TPELG KATAOTACELG: N LeTAdoon evog bit 0 yivetanue
petgBaon and xapnAn oe uPnAn otabun, n petadoon evog bit 1 yivetal pe petaBacn amd uPnAy
og/YapnAn otabun, evw TEAog Katdotaon xwpic onua (adpaveg) ooduvapel og 0 Volts. H unAn
6tabun onuoarog sivat +0,85 Volts, evw n xaunAn -0,85 Volts.
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Ixnua 2.2.1.a: Kwdkomoinon Manchester.
(Mnyn: ApBavitne, K., KoAuBdg, I., & Outalog, 5. (2001). TexvoAoyia AIKTUwVY FILKOVWVIWY)

‘Eva B€pa, mou mpEnEL emiong va e€eTaoBel, elval yla mdoo xpovo Evag gtabuog epyaociog, apou
avixveloeL TN oUyKpoyon, Ba améxel and tn petadoon. Elval mpodeveg, otL o xpovog dev Ba
Tipémel va eival otaBepog Kat (610¢ yla 6Aoug toug otabuoug epyaglag, ylati €tol Ba 0dnynbou-
pe og SLoSOXLKEG Kol OUVEXELC OUYKPOUOELS. T To Adyo auto olpomoLeital aAyoplBuog ya
TOV UTIOAOYLOWO TNG KABUOTERNONG EMAVAUETAS00NG Yo KABe TaBuo xwplotd, e§acdaiilovidg
TOUG TUXQLO XPOVO ETTOVEKTIOUITG.

Inueiwon: Xto diktua Ethernet 18 Mbps yivetat xprigf) Tng kwdikomoinong Manchester. Sta
Siktua Ethernet 100 Mbps (Fast Ethernet) umapyxoyVv moAAa Stadopetikd Slabéoipa cuotr-
pata kwdlkomoinong, Ta omola eapthyvtal amo AN GUYKEKPLUEVN TEXVLKI TIOU UAOTIOLELTAL.
Tétolo mpotuma KwLKomoinong eival T (MultiLevel Transition), NRZI (Non-Return
to Zero, Inverted), T4 Multiplexing, 4B/5B kelt 8B/6T. Avtiotolya, oe Siktua Ethernet 1000
Mbps (Gigabit Ethernet) xpnotuomnoteitat Komoinon 8B/10B.

Y€ 0UTO TO onueio Ba avadépoupe OTLMOAALOTEPA N pXaV OTO €Minedo npdoBacng oto PEoo
eniong ta potuma IEEE 802.4-Aptnpjid e Kourtovt (Token Bus) kal IEEE 802.5-AaktUALog pe Kou-
niove (Token Ring), ta omoia Bswpgduvtal mAfov mapwynMéva Kat avodEpovTol avaluTiKd otny
evotnta .1 tou Mopaptripatog

2.3 Metadoon Baowkng kol Eupeiog {wvng

H 1o amAn popdr onuardg ival To amAd NULTOVIKO ONUa TO O
'OAa ta GANO OpWG, CUVBETA CrLATA, TIEPIAQUBAVOUV LILaL LLKPN WG
avaloya pe Tn popdy touc.

(0 €XEL MOVO pLa oUXVOTNTOL.
YOAN TEPLOYN CUXVOTHTWV
Q¢ Baowkn Zwvn (Baseband) avadépetal n mepLoxr ouxvottwy mou mepMMUPBAVEL Eval GO, OTNV
QpXLKr Tou popdf), TpLy petadepBel ae GAAN epLO)) CUXVOTATWV Ue Karmolo\§Lladikaoia LeTaTpo-
¢ f Stapodpdwong. Na mopddelypo £Vol AKOUCTIKO arua, ot Baoctkh tou {wW sivat amd 20Hz,
oxedov ouvgxeg (D.C. - “0” Hz) péxpt 20kHz. To akouoTkO onpa opALag, YLal TLG TNAETIKOWWVLOKEC

ote va ekmeudOel mpog tov mpooplopd. Ekel pe tn Stadikacia g anodlapopdwaonc anokadi-
otatol otnv Baotkr tou {wvn WOTE va Unopel va xpnotponolnBetl. Etol AettoupyoUv T GUOTH 0T
KAaokn g tnAedwviag pe moAumhetia ouxvotnTag Kot oL paSLOPWVIKEG LETASOOELG.
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Ixnua 2.3.0: Baown {wvn (Low Pass).

Ta Yndrakad ofjlata, cuvnBwg éxouv LeyaAUTeEPN TIEPLOXN CUXVOTATWY N Brola LeyaAWVEL 0G0
avavetal n taxurgta petadoons. H Baowkn toug Lwvn ekteivetal o peyahutepn neploxr. Otav
petadidovral xwpig kaptd aAn enefepyaoia (.. Stapopdwon), 6mws eivat and tn Snuoupyia
Toug, otn Baotkr tougXwvn TOTe Aépe OTL N petadoon eival Bagkng Lwvng. Xto uoLKO HECO
TafldeVeL amokAELOTIKA Vo €va onpa. O 6pog petadoon Baglkng Lwvng kabiepwBnke pe ToO
Ethernet kaBwg katd tn petddoon dev xpnoLomnoinoe KapLd ghie€epyaaia mapd Lovo KATAAANAN
kwdikomoinon, Manchester oty apxr Kot SLadOPETIKEG O ETOUEVEG EKOOTELG.

0 6poc¢ “Broadband” eival cuvwvonog pe tov 6po “wid€ band” o omoiog amodibetal w¢ gupeia
{wvn. XTI TNAETMIKOWVWVieG avadEépetay otn duvatotntfa Tng petadoong eupeioag Lwvng vo LETA-
dEpeL TauTOXpova TOAA orpata 1 Kivnsn SladopgTikng Lopdng Kol EpLEXOUEVOU OTWG Bivteo,
dwvn kat dedopéva. Mo To XoPAKTNPLOUO EVQE OIANTOG I HLog HeTddoong we “broadband” toxvouv
SladopeTika KpLtrpla avaloya pe ta oupdpagQueva. Itn GuCLKN, TNV OKOUGTLKA KoL TNV NAEKTPO-
VLKA, N onpacio tou 0pou eival armwg supgta Tvn. ZTig PndLakeg LeETAdOOELG OUWE XPNOLUOTOL-
gltat ya va tpocdlopioet TNV tautoxpow] LeTAS00R Se00UEVWY QO TIEPLOCOTEPA OTEVOTEPQ N
emkoAUTTTOpEVa KavaAa. MNa apadepa oto ADSL, TaeUpog Lwvng tng adopTiotng TNAEDWVLKAC
YPOUUAG Xwplletal o€ 256 1| 512 kgdia (ta ovopdlel “sovouc”) twv 4,3125kHz kot anod kabéva
art' autd Stépxovtal amod 2 wg 13 bit tautdxpova wote vo siteuxbouv peyaieg TaxUTnTeG. 2TV
ewkova 2.3.B daivetal n xprioryTou elpouc Lwvng g YPAUUAAEVOC CUVSPOUNTH TO OMOoIo HoLpa-
Ceta petafy tnhedwviag ISPN kat petdSoong ADSL2+. Ta mpwta 32 kavawa (0-31, 138kHz) £xouv
adebel ehevBepa yla xp6n tnAedwviog ISDN kat ta urtddowna (323811, €wg 2208kHz) yia xprion
petadoong dedopévwy, Mapatnpnote 0Tl KaBwg aufavel N cuxvoTNTANTPOC Ta Se€ld, OAo Kat AL-
yotepa Pnodia unogduv va petadepbolv ota avtiotowa kavaAta. H TaxUtyTa mou HeTpnonke, otn
OUYKEKPLUEVN ypauun, tav Max: Upstream rate = 948 Kbps, Downstream rate = 12356 Kbps.

Ewova 2.3.8: Metadoon oe ypauur ADSL (over ISDN) - 512 tovot/kavdaAia twv 4,3125kHz.

2.4 Aixtua ETHERNET (10/100/1000Mbps)

Baowkd Mpotuma tou IEEE 802.3. Mpokelpévou va kahudBouv ol Stadopot cuvbuacpol Guoikwv
HEoWV peTadopdg kot pubpot dedopévwy, To mpotuo IEEE 802.3 éxel mpoPel otnv £kdoon Ka-
mowwv riapaAlaywv. Me tnv napodo tou xpdvou oAoéva Kal ePLoCOTEPEC TTOPAANAYEC TPOOTI-
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Bevtal ota Baoikd mpotuma tou IEEE 802.3.

H kwdikomoinon Twv Bactkwv MPoTUTIWVY YIVETAL WG EENG:

XBase/BroadbandY
omou: X n taxuTnTa pHetadoong Twv dedouévwy oe Mbps
Base/Broadband o tUmno¢ onuatodoaiag, mou xpnotpomnoteitat

Y avTLoToL el OTO UEYLOTO UNKOG TOU TUROTOG (segment)

Ytov mivaka 2.4.a avadEépovral ta Baoikd mpdtuma tou |IEEE 802.3 Kot T XOPAKTNPLOTIKA TOUG.

ME
Tumnog Méoo M£Bobo¢g PuBpuog s)( 1oto .
, . , . HUNKOG TomoAoyia
AlktOoU Metadoong Znuparodociag | Asdopévwv ,
THARATOG
Ouoagoviko . ,
10Base5 50 Ohm thick Baowkng (wvng 10 Mbps 500 m Aptnplag
Ouoaoviko
10Base2 50 Ohm thin Baolkng Lwvng 10 Mbps 185m Aptnplog
(RG-58)
ABwpakLoTo
1Base5 | cuveotpappévo | Baotkng {wvng 1 Mbps 250 m Aotépa
(UTP)
ABwpakioto
10BaseT OUVECTPAUUEVO | Baoikng lwvng 10 Mbps 100 m Aotépa
(UTP)
10Broad36 O*;‘;“gf}‘r’:(o EUpULTWVIKN 10 Mbps 3600m | Aptnplac

Mivakog 2.4.a: Baotkd mpotuma tou IEEE 802.3 kol Ta XapoKTNPLOTIKA TOUC,.
(Mnyn: ApBavitng, K., KoAuBdg, I., & Outolog, 5. (2001). TexvoAoyia AiktUwy Emtikolvwviwy)

To Ethernet Il elval mapopolo pe to 10basebs.

Mépa amd tig Baoikeg ekdooelg Tou IEEE 802.3 mou avadEpovTal 6ToV opandvw mivaka, EXouV
TIOPOUCLAOTEL Kot GAAEC eKOOOELG, OTIWCE OL EKGOOELC YLaL OTTTLKN val WG GUOIKO PECO PETASOONG
(Fiber Ethernet). H kw&ikomoinon mou xpnotponoleital 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
OUXVG XPNOLUOTIOLOUMEVN OTTTIKA va sivat n SutAf moAUtpornn 62.5/125 um yia tn petadopd
untepuBpnc aktvoBoAiag pwtog amo LEDs. H mio yvwotr) €kdoaon eivat n 10Base-FL kat xpnotpo-
noteitat otn Stacuvdeon kupiwg emavalnmtwy (repeaters) oe andotacn HEXPL kat 2Km.

H xprion omtikn tvag xpnotpormnoteitatl otav BEAoupie vo. cUVEECOUE ONUELD, TIOU OITEXOUV OPKETA
UETAEL TOUG (LEXPL 2Km), Kl OTav UTdpXel auénuévog NAEKTpopayVNTIKOG B0puBog (.. Bloun-
Xawvigg). To HELOVEKTNUA, OUWC, TNG OTTIKAG vag ival To auénuévo KOoTog kal n SuckoAia, ou
TIOPOUGCLALEL OTNV EYKATAOTAON KAL TO XELPLOMO TNG (TL.X. SV UTOPOUE VOl TNV TOAKICOULE yLa TO
OXNUATIOMO ywviag).
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Ethernet unAwv taxutATwWv. ITNV TPONYoUUEVN Tapdypado MAPOUCLACAE TO BOCIKAE TTPOTU-
na Tou IEEE 802.3. Onwg €xoupe, NoN, avadEpel véeg ekbooelg 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. EKTd¢ oo o SekamAacLlaopo g
TaxUTNTac, mou mapexel To Fast Ethernet, §60nke WSiaitepn npoooxn oto va pnv dtatapaybel katd
To Suvartov n umdpyouoa Kohwdtakr umodour. ETol avdhoyo e TO XPNOLULOTOLOUUEVO GUOLKO
HEoo, SnuoupynBnkav Stadopa emipépouc mpotuma: To 100Base-TX, 100Base-FX kat 100Base-T4.

¢ 100Base-TX: Q¢ dpuoiko péoo pmopet va xpnotponotndet kaAwdio UTP (aBwpdkLoTto) katn-
yoplag 5, | kaAwdio STP (Bwpakiopévo). H amdotocn Tou TURHOTOS propel va dBdaoet puéxpl
Ta 100 pétpoa. Mo tn petadoon twv dedopévwy xpnotponotolvtal ta Vo amnd Ta TEcoepa
{elyn Tou kKaAwbdiou, €va levyog ylo kaBe kateLBuvan. Emiong, yla Adyoug XpovIopoU Ku-
kAodopouv mavta cupPoAa kal ota dUo Lelyn, €lte AUTA elval TPAYUATIKA deSopéva elte
edka cUpPoAa otnVv mepintwon, mou dev umapxel Spaotnplotnta oto Siktuo. Ta Levyn,
Tou Sev xpnotpomnotlouvtal, cuviBwg Teppatilovral.

100Base-T4: To puoikd péoo pmopel va sival kadwdio UTP katnyopiag 3 kol mavw. ZTo
T(POTUTIO QUTO YIVETOL XPrioN KAl TWV TECOAPWY (EUYWV TOU KaAwSIiou Kol autd amoteAel
UELOVEKTNIO OTNV TIEPLMTTWON, TIOU UTIAPXOUV TOAALOTEPEG EYKATAOTACELG KAL XPNOLULOTIOL-
oLV povo ta dUo Levyn. 2ta {elyn UTTAPXEL OAUO LOVO, OTav EXOUUE peTadopd SeSOUEVWVY.
H péylotn andotacn evog TuRpatog eivat ta 100 pétpa. Ta tpia elyn xpnotlpomnotouvrol
yla petadoon Sedopévwy, eV To TETOPTO yla avayvwplon (Aqdn) twv cuykpoloswv. To
100- BaseT4, avtiBeta pe to 100BaseTX, 6ev xpnoLUomoLEel §EXWPLOTA KAVAALDL yLOL EKTIOUTN
kot AN Kot yia Tov Adyo auto dev eivat duvarn n apdidpopn petadoon SeSopEvwy.

100Base-FX: MmopoUpe va xpnotpornotjcou e Suthr moAutponn (62.5/125um) | povotpo-
Tt OMTLKN vat. TO HAKOC TUAKATOC YL TNV MEPIMTWaon Xprong moAUTponng vag ivat 412 pé-
Tpa oe emikovwvia half-dublex kat 2 yiA\opetpa oe emikowvwvia full-dublex. Ma povotponn
va N amootaon TUARATog uopel va ¢Bdacel 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 elpog {wvng ta 1000 Mbps. Yrdpyetl cupBatotnta oTnv KaAw-
Slwon kat kupiwg yla xpron kaAwdiwv BeAttwuévwy katnyopiag 5 (cat 5 enhance). To 1000BaseT
elvatL mpotuTo yla kadwdia tumou cat 5e. To gigabit Ethernet €xel mpotuma otnv nepintwon xpn-
ONG OTITIKWYV WVwV. EToL yla moAUTponn omtikn iva 62.5 um oto mpotuno 1000BaseSX To péyloto
unKkog propei va dBdoeL ta 275 pétpa, evw yia tva 50 um ta 550 pétpa. Ito mpotumo 1000BaselX
yta toAUtponn iva 62.5 1) 50 microns to péytoto prkog ¢Bavet ta 550 pHETPA KAl e LOVOTPOTIN
va twv 9 um pmopei va pBacet ta Skm (mtivakag 2.4.).
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METIZTO MHKOzZ
ONOMA MEZO METAAOzHZ TMHMATOS XAPAKTHPIZTIKA
1000Base-SX OMTIKH INA 550 m MoAutporn (50 um)
1000Base-LX ONTIKH INA 5000 m Movotponn (9 um)
XAAKINO KAAQAIO -
1000Base-CX 2 ZEYTH STP 25m STP
(Owpoakiopuévo
OUVECTPAUUEVO)
XAAKINO KAAQAIO -
1000Base-T 4 ZEYFI’-| uTP 100 m Cat. 5 UTP
(ABwpakioto
OGUVECTPAUUEVO )

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

Emonpavon: Oa Aéyape otL To gigabit Ethernet dnuloupyel vésg SuvatotnTEG 0TO XWPO TWV
TOTUKWY SLKTUWV LE TNV TIPAYHOTIKA TEPAOTLA TAXUTNTA, TIOU UMOPEL va TIPOoPEPEL. ELSIKA e
TNV Tunonoinon tou 1000BaseT yivetal oAU EAKUOTLKO, ylaTL UMopel va eKUETAAAEUBEL TNV
unapyouvoa KaAwdLlakn urmtodour ou otnv MAsLoPndla TNG elval TUTou cat 5.

'HON 6AoL oL KATAOKEUAOTEG SIKTUOKOU €EOTALOUOU €XOUV v eTLSEI€OUV OPKETA UEYAAN YKAUO
amno gigabit switches kal o€ TTOAD QVTOYWVLOTIKOTEPES TIUEG A AAAEG TEXVOAOYIEG LIE ULKPOTEPO
npoodepoOueVo eUpog Lwvng.

O veotepeg ekdOoELG Twv Gigabit Ethernet Siktuwv petadépouv ta dedopéva oe 10 gigabits ava
deutepohento, 40 gigabits ava deutepoAemto kat 100 gigabits ava deutepodemnto. Ta Siktua autd
elvat yvwotd wg diktua twv 10Gb, twv 40Gb kat twv 100Gb Ethernet, evw und avamntuén Bpioko-
vtat ta Siktua twv 400Gb.

2.4.1 Ta puowkd pEoa — KwSLKOTIOINoN

10 9880 tn¢ Belden.
Ipryopa ouwe (1986), efanrtiac tng Suokaudiog Tou kaAwdiou Kol TNCOXETKAG SuokoAiag otov
XELPLOUO KAl TOV TepTlaTlopo TOoU 08 oUVEETNPEG (connectors) tumou N, avtikataeIaOnke os xpn-
on and TQAENTOTEPO (5mm), TiLo eUKAUTO (TMOAUKAWVOG KEVTPLKOG OyWwYOG) Kol TiLo EBKoAa Ot
otoLluo eniong opoaoviko KaAwdLlo RG-58. Kot To KAAWSLO AUTO £XEL XAPOKTNPLOTLKI LTS

[35]



kathigitis
Line

kathigitis
Line


Keddhato 2°

Ewkova 2.4.1.a: Kolwdto Thick Ethernet
Kot ouvEeTnPQG tumou N.

Ewkoy02.4.1.B: E€. mopumodEektng
Thick Ethernet.

dnon 50Q aA\G xpnotuomnolel cuNETNPeC (connectors) TUmeL BNC. Me Tn xprion tou AemtoTepOU
kaAwdiou, to Siktuo améktnoe togpoowvu Lo thin Ethérnet kal kat' avoloyia to SiKTtuo pe
xpron tou koAwdiou Twv 10mm yapaxtnpiotnke thick Ethernet. To thin Ethernet emikpdtnoe oe
niepBaiiovta ypadeiwv ota TEAn TG dexaetiog tou Y980 Kat 0TI apxEG Tng dekaeTiag Tou 1990.

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

Kat ot Suo meputwoelc, thick kat thin Ethernet, ta kaAwdia cuvBETOUV MO ETLUAKN apTNPLaL
n onola tepuatigEtol ota SUO AKPO OE TEPUATLKEG OVTLOTACELS TWV 50Q evu\To €va UOVOo GKPOo
YElwveTal. Evitapeoa, yla tn obvdeon twv otabuwv mapsuBarlovtal yia to thip Ethernet ouv-
Setnpeg T (T/connectors) aneuBelag mavw otnv kapta Siktuou evw oto thick Ethéxnet xpnotpo-
TIOLOUVTALAEWTEPLKOL MOUIOSEKTEG TTAVW OTO KAAWSLO oL omoiol cuvdEovtal oTn KARTA SIKTUOU
péow eBikol kKahwdiou 4wv {euywv ue ouvdetnpeg DA-15.
Aiyo glpyotepa (1987), mpoSilaypddnke Kol n xprion ONTIKAG tvag, ap)Lka yla tn §loacuvoedy armo-
naxpuopévwy emavainmtwy (FOIRL - Fiber Optic Inter Reteater Linking) oe anootacelg 1kmi Te-
K@, UETA TNV ELCAYWYN O€ XPHoN TWV CUVESTPAUUEVWY KaAwdiwv (10BaseT), Tumomnolifnke xo
1993, oto mpotuno 10BaseFL pe péylotn amootaon 2km Kol otn CUVEXELA UTIOOTHPLEE TTANPW
audidpoun (full duplex) emikowwvia.
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6va 2.4.1.5: SOvBeon Thin Ewova 2.4.1.€ Teppath) avtiotoon tu-

ernet o€ K&pTa SIKTHOU. miou N, turtou BNC Ko T turtou BNC.

Jtov mivaka 2.4.1.0 hatyovTal CUYKEVTPWTLKA TA XOPAKTNPLOTIKA TwV SytUwv Ethernet, 10Base5,

10Base2 kat 10BaseFL.
hick Ethernet Thin Etherne 10BaseFL [1993] /
[1983] (10Base5) | [1986] (10Bagé2) (FOIRL - [1987])
Baotkyg {wvng /

MetdSoon / 10 Mbps, Half
Taxutnta

Baowkng Lwvng /
10 Mbps, Half Duplex
(kat apyotepa FDX)

IEEE802. IEEE802.3 (CSMA/CD)

MpooBacn oto uEco (CSMA/CD)

Tomoloyia/Méyioto A oL 500 N A (o 185 — ,
, , tnpla, m pia, m elo mpog onueio
UAKOC T HOTOC pTNP / pTNP nuUeio mpog onp

Méy. aplOpog
TUNUATWY (pe H/Y) 5(3) 5(3) 1
Méy. aplOuog ké
V- apiBGG KBV /A{o }S\ i
ava TuApa
ZUVOALKO PEY. HNKO
oiele /2,5km 925m\ 2km (FOIRL: 1km)
koAwdiwong

/ , re.s \ 850nm - AutAn
EiSoc kahwsiou (Z oo e RG-58 (50Q) OAUTpOTN OTTTIK Vet
(50Q) 62,5/125 pum
Eidog ouv68ty}6wv tumou N Ttumou BNC \tt’mou ST
, Evowpatwpévog Evolpatwpévog
n E , , , .
OHTOpEKTNG fwrepuog (i e€wtepikog) (r e€myxepLkog)

KaAw&Xo moumodEkT SSTP (S/FTP) 4x2, « «
K n 50m max

5 tunpata (segments), 4 EMAVAANTITEG
(repeaters), 3 TuApaTA pE KOUPBOUG -

/ (populated)

Enektaoipdtnta

Mivakag 2.4.1.a: Xapoktnplotika Siktuwv Ethernet 10Mbps pe xprion opoafovikwy KaAwsiwv \
KOLL OTTTLKWV VWV,
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Mapott n xprion tou kaAwdiou RG-58 (thin Ethernet) emétpee tn PptnvoTEPN KAl EUKOAOTEP
gyKataotaon Tomkwy Siktuwv Ethernet, pe tnv uloBetnon Twv Katd MOAL GTNVOTEPWV KAAWH-
WV COUVECTPOUMEVWY (euywv (10BaseT), n xpnon opoofovikwy KoAwdiwv sykataleidpdnke Opt-
OTIKA. Ta opoagovikad kohwbdia dev eykataheidBnkav Adyw ermddoewv. Eival e€atpetika wé mpog
T8 NAEKTPLKA TOUC XAPAKTNPLOTIKA, Elval Bwpakiopéva kat €xouv Wolaitepa xaunAn eagbévnon.
OuNG elvat onpavtika akplBotepa kal anattoly Wlaitepeg SeELOTNTEC OTOV XELPLOUO KL TOV TEP-
HOTLONOG Toug o ouvdeTnpeg (connectors). H xprion toug emaviABe oTo Xwpo Twy aoVUPUATWY
SIKTU WYL TN SlacUvdeon Tou acUppatou eEOTALOUOU LE TLG KEPALEG KaL yia T SOUAELA auTHh,
OTLG TTEPLOXES OUXVOTATWY TWV 2,4 Kal 5,8GHz, amoteholv povadikn Avon.

Ta KaAWSL0L OYVECTPOUUEVWY (ELYWV XPNOLULOTIOLOUVTOV 0T Blopn)Xavio TwV/ANAEMKOWWVLWY YL
TIOA\G XpOVLa KB UTTHPXE EUpela Texvoyvwaoia yupw amd autd kot ta eéapriuatd tou. Etal mpog
10 T€Aog NG Sekagtiag Tou 1980 mpotdbnke n xprion Toug ya tThv uloroinon Siktvwv Ethernet
Kot akoAouBnoe n tymomnoinon amno to IEEE to 1990 w¢ IEEE802.3i ywWwotdtepo wg 10BaseT. To
Siktuo Ethernet 10BaseT ypnotpomnolel kevtpiko Awavopéa (HUB) o,6moiog elval oucLaoTIKA £Vag
enavaAnnng moAAwv Bupwv e BUpeg TuTou RJ-45 oTig omoleg oyld£ovtal oL kOuPol og pia duat-
K TomoAoyia actépa (évag koppog os kabe BUpa) pe péylotn Amodotacn KopBou - Hub ta 100m.
To KoAwSLo TTOU XPNOLUOTIOLELTAL ELVOL TECOAPWY ABWPAKLOFMV CUVESTPAUUEVWY {guywv (UTP -
Unshielded Twisted Pair) katnyogiag 3 (Cat3) amno ta onoig/xpnotuonolouvral wovo ta dvo Levyn.

Ewkova 2.4.16T: Aiktuo Ethernet pe xpron KaAwSlwv cUVECTRAUUEVWY TEUYWV.

To iktuo Ethephet ouveyilel tnv €€€ALEN Tou KaL amd to 1995 unootnpilel\tayutnta petadoong
100 Mbps (100Base-TX) evw amd to 1998 édtace ta 1000 Mbps ) 1 Gbps (1000Base-T) apytkd He
xpnon ontkng vag (IEEE802.3z) aA\A otn ouveéxela pe xprion kaAwdiou UTP (IBEE8D2.3ab). Ao
10 1997 yftootnpilel TARPpwC apdidpopn enkowvwvia. To NUAVTLKO YLOL TNV EMUKAQTNON KoL €€A-
nAwarytou Ethernet gival n mpo¢ ta miow cupatToTnTa KE TIC TOAALOTEPES EKEOOELQNTOU N omola
SleyKoAUvetal amo t xpron biwv duoikwy péowv (abwpdkiota cuveotpappéva etyn, kotn-
vopiag CAT 5/5e kat kahUtepnc). Etol kukhodopoUv kdpteg Siktvou Ethernet 10/100/1080Mbps

ou umootnpilouv OmoLASATIOTE MO TIG TPELG TAXUTNTEG. H autdpatn Siampaypdtevon\eivat
amnaitnon tou mpotumou yla ta 1000Mbps. H péylotn andotacon mou KAAUTTTOUV oL KAPTEC SIRTU-
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vtol amno e€wtepXd MAAOTIKO epiBAnpa.

ou Ethernet 10/100/1000Mbps pe xprion cuveotpaupevwy {guywv UTP Cat 5e kat kaAUtepn
elvat 100m. MapdAAnAa uTtApxoUV KAPTEC oL omoleg unoatnpilovtoal and SUMAEG toAUTpones
OVOTPOTIEC OTITIKEG (VEG KAl KAAUTITOUV QmOoTACELG amd 220m péxpt repimou 70km (1000Base-

Ewova 2.4.1.2: ABwpakLoto KaAwSL0 CUVECEPAUUEVWY (EUYWV.

Amo mAeupdg Bwpakiong Umopel vy elvatl f oxtL Bwpakt
{elyoc Ywplotd. H Bwpdkion eival
AwSL0 GUVOALKA Kal XAAKIVO TIAEYUOL (UTRAEVTAL) e
TePLBAANEL GUVOALKA TO KOAWSLO. ZTOV TIOQAKAT

£€V0 GUVOAMIKA TO KOAWSLO 1 Kat KABe
JAAO adouptvioy/To omoio meptBaAAeL To {elyog 1 TO Ka-
ol €wg e€atpetikad Uk TMAEEN To omolo
vaka ¢paivovral Stadopot tumol KoAwdiwv

OUVECTPOUEVWY (ELYWV KOL O XOPOKTNPLOPOG Y€ TOV omolo eivat yvwaoTtol kat ival SnAWTIKOC

TOU TPOMOU KATAOKEUNG WE TIPOC TNV BwpdkL

AKpwvOpL0 ‘Ovopa katd ;F/Ttpétwh\ Owpaxion Owpakion
Blopnyaviog ISO/IEG11801 \  koAwbiou {evyoug
UTP W/UTP \ Koo Kopia
STP, ScTP, PiMF / U/FTP Kapio UETOAAKO PUAAO
FTP, STP, ScTP / F/UTP MeTaAKO pUAANO Kopio
STP, ScTP / S/UTP uera)\)\um\b\n)\évua Kapia
ETOAALKO TINEY MO, ,
SFTP, S-FTP, STP SF/UTP “uemmm A V';\O Katar
FFTP / F/FTP METAAALKO d)U)\}\B\ METOAALKO PUAAO
SSTP, SFTP, ST/P/PiM F S/FTP petaAlkd mAcypa \petaAAwo GpUAAo

[39]

U apeoou ewteptkol TeptBarlovtog SLEAeuong Twv KaAwdiwv. TETola BEpata KaAUTToNTaL
armno Ti¢ 0dnyleg mepl nAektpopayvntikng cuppatotntog (ElectroMagnetic Compatibility - EMC).
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Ewova 2.4.1.n: OwpaKLopéva KAAWSLO CUVECTPOUUEVWY (EVYWV.

Muat GNUANTLIKN TAPAUETPOC yia ta kKaAwdia petadopds Sedopévwy eivat to averhoyiko Upog
{wvng toug (kandwidth) To omoio otav elvat peydlo emttpénel og éva KaAWSL0 Y eMITUXEL avTi-
otolya LPNAO RUOKO petadopag Sedopévwy (Ttaxutnta). To elpog Lwvng uepatat o Hz kal Ta
TMOAMAAOLA ToW eEVw 0 puBUOC petadopag Sedopévwy oe Bps (bits per sgtond) kat ta moA\a-
mAdoLa tou. Ta rpdguna Sev mpodlaypddouv cadws To eVPog Lwvng OAXA TIG eBOOELG Kal Ta
XQPOKTNPLOTIKA TOU KRAWSIOU UEXPL KATIOLO GUYKEKPLUEVN cuxvoTnTa Yo kaBe tumo. Qg rpog
ouxvoTnTa UEXPL TNV onQla mpodlaypadovtal Ta XapaKTNPLOTIKA TOYE, T KAAWSLO CUVECTPA-
HEVWV {EUYWV KOTATAooONTAL 08 KAAOELG 1} KOTNYOpiEG.

L Katnyopia /
(Class) EN (Catr:ev o': )
50173-1 gory Taxvtnto/ | Tuvéetipag | Mapoatnproelg
EIA/TIA-
ISO/IEC1 568-C.2
1801 ’
M .
A 100 kHz N\ 1 Xpnon via
N\ Sedouéva
B 1 MHz /\ -
f 10 To avayvwpllet
C Cat3 16 MHz PS | 8p8c,RI45 | o mpbdTUTO -
10BasaT]
C.2
A\ TIA/EIA-568-A
Cat5 100 MHz OVTLKATAOTOON
ano Cat 5e
/ 100Mbps,
1Gbps,
D Cat 5e 100 MHz 100BaseTX, 8p8c, Rl45
1000BaseT
N
1Gbps,
E /at 6 250MHz | oot L | 8p8c RIS \
/ cxpl Cat 6A
EA Cat 6A 500 MHz 10Gbps, 8p8c, RI45 Buwpdkion
/ 10GBaseT TUPOQILRETLKNA
i/ Cat7 600 MHz - GG45, TERA S/FTA\
/:A Cat 7A 1000 MHz 40GBps? GGA45, TERA S/FTP \
Mivakag 2.4.1.y: Katnyopieg kaAwdiwv cuveoTpapUévwy (EVYWV. \
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Ta KaAwSLA CUVECTPAUUEVWY {EVYWV EXOUV HLA TUTTLKN TUU XOPOKTNPLOTIKAG EUnédnong 100Q,
ava {evyog. H T autr umopel va dtavel ta 1500 og oplopévouc TUToug KaAwdiwy Kot sivdl
QmoSEKTA LOVO Ao To MPATUTIA TNG OELPAG EIA/TIA.

npoTuTta popel va eivat Stebvn (omwc 1SO), eupwraikd (oelpég EN) i kot kpatikng epBEAELag
(m.x ANSI, DIN) ta omoia pmopei va mpoteivovtal and emayyeAuatikeg (m.y. EIA/TIA) i eflotnpo-
VIKEQEVWOELC (Omwe to IEEE).

Ta ONUOYTIKOTEPO XOPAKTNPLOTIKA HEeYEDN yia eva koAwdlo lval n e§acBévnon (dttenuation n
insertion Pgss) mou elodyel otn Stadpour tou orpatog, n napadiadpwvia (crosy'talk) oto dkpo
mou yivetal Y ekmopnr) (NEXT - Near End X-talk), n mopadiadwvia oto anopoKpuoUEVO AKPO
(FEXT - Far End X-talk) kat o Adyog e§acBevnong mpog napasdiadpwvia R - Attenuation to
Cross-talk Ratio).\J e€acBévnon avadépetal ava povada pikoug tou Kadwdiou Kat cuviBwg ava
100m. H mopadiadyvia givol To TOCOOTO TOU EKTTEUTIOUEVOU ONUATOG Ao €va {eUyog To omoio
TapEUBAANETAL OTO YELTOVIKO TOU (VYOG WG aVeMBUUNTO onpa. YIgPXouv Kat AAAQ XopaKTn-
PLOTIKA PeYEDN Ta omoil Ttpodiaypddovtat avaAuTIKA OTa TIPOTUTIY/ KAl artoteAoUV QVTIKELLEVO
UETPNONG VLA TNV TILOTOTON)ION TWV KOAWSLWOEWY WG TIPOE To avTibToLyo npdturno. Nieotonoinon
ONUOiVEL OTL Ta PEYEDN LETPRONKAV LE TOV CUVIOTWHEVO TPOTIo/Kal oL TIEC BpéBnkav péoa ota
opLa Tou rpoacdlopilel To MPOTNITO.

—_

EZAYOENHSH / NAPAMAGQNIA (NEXT)

Juxvotnta Cat 5e Cat 6 Cat 6A Cat 5e Cat6 Cat 6A

(MHz) (dB) (@8) \| (dB) / (dB) (dB) (dB)
1,00 2,1 19 [\ 14 60,0 65,0 65,0
4,00 3,9 35 | \/35 54,8 64,1 64,1
8,00 5,5 50 | /80 50,0 59,4 59,4
10,00 6,2 5,5 55\ 48,5 57,8 57,8
16,00 7,9 70/ 70 \ 452 54,6 54,6
20,00 8,9 7 78 | \ 437 53,1 53,1
25,00 10,0 /8,9 8,8 42,1 51,5 51,5
31,25 112 | / 100 9,8 405 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 - | \369 36,9
250,00 /- 31,1 29,5 - 3g,3 35,3
30000 | /- - 32,7 - N\ 34,0
400,00 - - 38,5 - -\ 299
500,00/ - - 43,8 - - |\ 267

JtnvEwova 2.4.1.6 daivetal mapaotatikd n évvola tng e€aobévnong. To onua Eekva amng to
AK@O KTIOUTNG P Sedopévo MAATOC Kal GTAVEL 0To AANO akpo, ANPng, e€acBevnuévo, e LIKPQ-
po MAAToG. EAv To onua eivatl ouyvotntag 25 Mhz kat dtépxetat and kalwdio UTP Cat 5e, 6al

[41]
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¢drdaoeL oto AMo akpo 10dB acBevéotepo (to 1/10 ) 10% Tou apxikou onpatog). Edv Siépxetal
amnd kaAwdlo UTP Cat 6, Ba dptdoetl oto aAo dkpo 8,9dB acBevéotepo (mepimou to 1/8 | 12/5%
TOU apXLKOU ONUATOG).

Ewova 2.4.1.6: E€acBévnon (Attenuation, Insertion Logs).

ITIG MapaKATW IRQVeC, Elkdva 2.4.1.1 kat Ewkova 2.4.1.k, daivetal n éyfola tng napadladwviag
OTO KOVTLVO KOlL 0TO CKTOHOKPUOHEVO GKPO.

Ewova 2.4.1.1: Napadigdwvi NEXT (Near End CrossTalk)

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

Ta keAwdla guveoTpappévwy (ELywV EXOUV CUYKEKPLUEVA XpwHaTa avd (elyos Kol Teppatilo-
vtal o ouybetrpeg tumou “RJ-45” (modular jack/plug 8p8c) oktw Béoswv kat okt emadwv. Ta
XpWwHATo/TwV {evywv eival MmAE ({edyog 1), NoptokaAi ({evyog 2), Mpdoivo ({evyog 3, kat Kadé
(Tevyog4). Mo kaBe xpwpa, To LeVyApLTOU elval AoTpo pe Awpida ) SaktuAioug iSlou XPWHATOG.
Ytoyd Tuyoug aplBuolc akpodekTwy tomobetouvTal Ta KAAWSLA PE XPWHATA KAL OTOUG RQVOUG
to/0omnpa. O Mivakag 2.4.1.6 &lvel Tnv avtioToio akpoSEKTWY, OCNUATWY KL XPWUATWY {EUYWV

OAWSLWV WOTE VO UMOPECEL KATIOLOG, WE TN XPron KATOAMNAWY epyaleiwy Kat UAKWY, VOl KOt
okevdoel éva kaAwdio Siktvou Ethernet.

[42]
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Yridpyouv Suo €idn kahwdiwv Ethernet avdhoya pe tn xprion,

e yla oUvoeon SLadOPETIKWY CUOKEUWY UETOEL TOUC OMwG Kaptag Siktuou H/Y oe HUB/
Switch. H avtiotoyia akpodektwy elvat “éva mpog éva” petald twv duo akpwv (strdight
through cable), kat

o \a oUVEEDN OUOELSWY CUOKEUWY UETAEY Toug, Omwe H/Y pe H/Y i HUB/Switch/ pe dA\\o
HUB/Switch. Ot aKPOSEKTEC EKMOUMAC TNG HLAG HEPLAS 08nNyoUVTaL OTOUC OKPOOEKTEG AR-
UNngXNg aAAng (crossover cable) kat to avtiotpodo.

OLouv8etrpES (connectors) mavw oTig KAPTeG StkTuou xapaktnpilovrat MDI (Medium Dependent
Interface) kol §Youv 0€ CUYKEKPLUEVOUG aKpoSEKTEG TNV £€060 ekmopurng (1,2 oto 10/100Mbps
Ethernet) kot oe\aA\oug tnv eloodo ywa Aqein (3,6). OL cuokeuég Slacuvdgong (HUB/Switches)
€xouv otiG (6leg Begelg TNV avtiBetn Asttoupyia dnAadn oto (1, 2) eicodd Andng kat oto (3, 6)
€€060 ekmounnc. Totg yapaktnpilovral wg MDI-X (MDI crossed). AUTO gTITPEMEL OTOUG UTIOAOYL-
otég va ouvbéovrtal oe NUB/Switches pe kaAwdio pe “éva ripog éva” a¥tiotouyia (straight through
cable).

Ewodva 2.4/1.k&; Tuppdtwon

Ewova 2.4.1.xB: KaAdwdio UTP, Levyn, cuvSetrpeg kat apibuncn akpodektwv
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Ethernet Tpomog cuppdaTwong
10BaseT, 1000BaseT, T 568 B
100Base-TX | 10GBaseT T568 A (AT&T 258 A)
Aptduog Shua / Shua / Xpwua kaAwébiov | Xpwua kaAwédiov | Mapatnghocels
Kpobéktn | Aewtoupyia | Astoupyia
\ X + BI_DA + yla
10/100 /1000
2 \ TX - BI_DA - MBps xprion
N efaptnUaTWY
3 \!X + BI_DB + Cat Se
KoL KaAUTEpQL.
4 \ BI_DC +
o 10GBps
5 - BI_DC- xprion Cat6A
Kol KaAUTEpQL
6 RX - &I_DB -
7 - BS{) + dompo/kadé dompo/kadé
8 - BI_DD\ Kape

w¢ kKoAwdla ouvdeong e€omALlopou (
MOVOTPOTEG LE TILO AEMTO TUpnva

Awdipetpog nupiva /

TaXUTNTEG

Tumog €Ml TNV anéotac B o
oM1 Anagialwpévoc. Xprion og FDDI 160 - 200 N 62,5/125
om2 #00Base-FX éwg 1000Base-SX 500 N\ 50/125

10GBase-SR kat unAotepeg
om3 ‘/ TaXUTNTEG 2000 50/125
Ow/ 10GBase-SR kat upnAotepeg 4700 %({25

Tunomnounuévn LovATporn OmTIKN va

MpaKTkd Amepo

9/12&

Omtikn val HELWUEVNG
e€aoBévnonc. Zuvnbwce Sev

xpnotporoteitat yia Ethernet

MPOKTIKA ATELPO

9/125

Mivakag 2.4.1.0t: Katnyopieg KaAwSIiwY OMTIKWY VWV

[44]
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o TIG OMTIKEC (veg umapyouv avtiotolya Stadopa £idn cuvdeTHpwWY Kat £€apTNUATWY aAAd O
TEPUATIOUOC TWV OTTIKWYV VWV amattel tdlaitepn deloteyvia Kat eE0MALOUO.

Ewkova 2.4.1.k5: Movotpornn omtikn va

Ewkova 2.4.1.ke: Tuvdetrpeg omtikwy wv (SC,AY) Ewkova 2.4.1.kot: Authol ouvdetrpeg SC, LC

Enonuaivetat 6t pe tnv unootnpEn nApwg apdidpopung emwkowwviog (Full Duplex) mavw
arnod (eVEelc onueio mpog onueio dmwgelval n cUWSEON TNG KAPTAG SIKTUOU EVOG UTTOAOYLOTH
otn BUpa evdg petaywyEa/Slavousd (switching huk), madet va toxdel to CSMA/CD kat ot
Xpovikol meploplopol twv xpovwv #Anpoug nepidopdgRound Trip Time). ETol, 0TI OUVEECELG
OUTEG, OL ETITUYXAVOLEVEG ATMQATACELG ETKOWVWVIAG TaPLOPLlovTal LOVO Ao TIG ETUOOOELS
TwV PUOLKWV PEowV. ITNV MepdTwon xpnong XaAKwwy kaAwdiwy, n e€acBévnon mou elodyet
TO KOAWSLO ATOTEAEL ONUQATIKO TIEPLOPLOTIKO TIOPAYOVTA. QL OTTIKEG (VEG OUWG, ELSIKA OL
HOVOTPOTIEG, UE TNV eEAUPETIKA XaUNAN €€acB€vnor] Toug, EMTREMOUY TNV EMTEVEN AMOCTA-
OEWV ETIKOWVWVIAE TNGAAENG TV SEKASWV XIALOUETPWV.

J1g ekdooelg Tou Ethernet mou xpnotpomnololvtol opoagovika kaAwdia r KaAwsdia cuve-
oTPapMEVWY {euywy e enavalnmteg (Repeaters) 0Ao 1o Siktuo anptelel €va eviaio me-
6io ouykpouosv (collision domain) oTo omoio Hovo €vag KOUPBOG UMOPEL va EKTTEUTEL KAOE
otyun. Otayxpnouomnoleital yédupa f LeTaywyEag TOTE KABE TURMa (Segment) amoteAel
avegAPTNTY eSO CUYKPOUCEWV EVW OTAV XPNOLUOTIOLEITOL ATOKAELOTIKANLETAYWYEQG/SL-
avopuéag/(switching hub) 6ev undpxouv cuykpoloelg, auédvovtag tov pubBNo Slakivnong
(throughput) oe éva mpooektika oxedlaouévo Siktuo. QoTtoo0, £va TOTKO SiKTYO amoteAel
éva £viaio nmedio ekmopumnig ) mohuSitavoung (broadcast/multicast domain) kot TO\apaktn-
PLETIKO QUTO (OWC OTTOTEAEL KOl TO KPLTHPLO OPLOMOU €VOG SIKTUOU W Ttormikou (LANY. H év-
jolt TOU TUNUATOG (segment) Siktvou eival Stadopetikr) avdloya e To eminedy oOTO
ormolo yivetat avadopd. 21o dpuoikd emninedo adopd oTo eviaio UKo HETO (TT.X. KAAWOO N
ETEKTACN AUTOU UE EMAVOAATITEG) KAl LOOSUVAEL LE TO TTESIO CUYKPOUOEWV EVW OTO ETLTE-
60 Lebiéng dedopévwy Looduvaypel e To Medio EKMOUTAG 1 TTOAUSLAVOUNC.

[45]
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H texvoloyla tomikwyv Siktuwv Ethernet Sev €xel mapapeivel OTATIKY OUTE €XEL EYKATAAEL-
$0Oel. H mpog ta miow cupPatotnta pe ta maAalotepa npotumna, tng divel tn duvatotnta
va e€eAlOOETAL KaL VO ELOEPXETAL OLyA - OlyA O€ XpHon mapAdAAnAa pe Tov 1dn eyKateotn-
pEVO €EOTALOUO Kol 0TASLOKA va ToV avTkaBloTtd. ETol eykataotdoslg texvoloyioag 10Basef
(10MBps) otadlakd népacav ota 100MBps kat othn cuvéxetla oto 1000MBps. 'H&n kukAodo-
pel e€omAlopdc yia 10GBps kat urtdpyouv mpotura yia ta 40 kat 100GBps. Ztov edikdL0mo
yivszat ocuZntnon ya ta 400GBps.

Kwdwkomoinon ko nAektpLki onpatodoocio

Kata tn Qe€aywyn omolaocdnmote emnikolvwviag Héow evog GUCIKOU HECOU XO omoio €xel
TiepLlopLopEYo eVPOG Lwvng uTdpxXouV duo Bactkd INTOUUEVA, OVTLKELUEVIKOL BTOXOL aTto TOUG
OVTOTTOKPLTES,
* Na pmopelQ 8£€KTNG val cuyxpoviletal e TOV MOUNO wote va “SidBalel” cwotd to
Pnoio mou TOU OTEAVEL 0 TTIOUITOG. ZWOTA WE TTPOC TNV TN (1 1 0;)Kal CwoTA WG TPOG
tn 6€on (to 50,%0 1 70;)
¢ To €Upo¢ {WVNG TQU ONIOTOG VA EVOL PLKPOTEPO O TOU/PUOLKOU HECOU YL TV

emBuUNT TaXUTNTAWOTE Va “Ywpdel” va TepAoel amd T¢/pUCLKO LECO, XWPLG obAA-

pota f pe ta SuvatovLyotepa.
>to 10MBps Ethernet, autq® emtuyxavetal pe tnv Kgidikomoinon ¢aong Manchester
(Manchester Phase Encoding), Xatd tnv omoio umdpxey/uLa evoAAayn Kataotaong yLo Kabe
bit wote va umdpyxel TPOTOG CUWXPOVIOUOU Tou O£kAn. to 100MBps Ethernet €mpene va
HELWBEL Kal To eUPOog LwVNG TOU ONNOTOG WOTE va gfitteuxBel SekamAdaoia toxUTNTo oo Ho-
A Alyo kohUtepa kaAwdia pe ehadpws peyalixepo glpog Lwvng. To evpog {wvng mou Ba
arattouvtay yia ta 100Mbps pe kwdwrgroinc] Manchester €édtave ta 200MHz evw Ta cu-
veoTpappéva evyn StéBetav elpog {wvRg #NG Taéng twv 30MHz. Etol ta Yndia mpwv tnv
arootolf] opadomotiBnkav oe TeTpadeg, AwdikomotiBnkav os nevtadeg (4B/5B) kat ako-
AoUBw¢ kwdkomoBnkav og orpa MAGZOUS XpLwv emnédwy (PAM3) Ue Tn XOpOKTNPLOTIKA
ovopaocia MLT-3 (Multi Level Transmit). 2to Gigabit Ethernet, ebappootnkav avtiotoxeg te-
XVIKEG. Kwdkomoinon 8B/10B yia ygrion o omtikeC iveg kat 4D-PAMS yLa xprion o€ KoAw-
Sl0 ouveoTpappevwyY Leuywy. Me/OAEG TIG veoTeped\KaL TaxUTEPEG ekbO0EeLC Tou Ethernet ol
pnxavikot Bpiokovtal mavta avApETwnot pe ta Suo Baokd Intolpeva mou poavadepbn-
kav. Kat mavta avalntouv tig’ KatdAANAeG TEXVIKEG AUOKLC TTOU TTOPEXOVTAL UE TLG SLAdOpEC
KWOLKOTIOLNCELG TTpWTA TWW/aPBUNTIKWY Pndiwv Kal 0T \QUVEXELA TOU NAEKTPLKOU OrUATOG
01O KOAWSL0.

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

KaBe kouPog oe éva diktuo Ethernet €xel pia puotkn ievBuvon i SietBuvon UAkoL
(Hardware Address), wote va avayvwpiletal povadika og 0Ao To Siktuo. AvadEpeTal Kot
wg dtevBuvon eAéyyou npoomnélaong oto peco (MAC Address, Media Access Control).
Eivat évag Suadikog aplBpog twv 48 bit (MAC-48, EUI-48) i} €€L oktadwv Kol ypadeTal 0TO
Sekoe€adiko aplOunTkd cvotnua we €L Suprdrol dekacadikoi aplOpol xwplopevol pe
maUAeG (ota windows) 1 Le Avw-Kkatw teleieg (oto unix/linux).

Mua tétola StevBuvan eival n 74:ea:3a:cd:06:40. Y& uTTOAOYLOTH EEOTTALOEVO LIE TIPOCOPO-
véa/kapta Siktvou, n dtevBuvon MAC ival XopaKTNPELOTIKO TNC KAPTOCS SLKTUOU Kot TIOANEG
dopég avaypadetal TAVW O AUTHV ATO TOV KATACKEVOOTH TNG. Mmopel va avayvwoBei nAe-
KTPOVLKA UE TNV KaT@AANAn evtoAr tou Aettoupylkol cuothuatog (ipconfig/all, ifconfig kAm).

OL kOpPoL evog Siktuou Ethernet avtaAldcoouv Sedopéva-mAnpodopieg TG onoieg evBula-
KWVOUV O€ TOKETA TaL oMol ovopdlovtal Aaiota. Itnv enikedpalida tou mAalciou tomoBe-
ToUuvTaL SLaXELPLOTIKEG TANPodOpleg amd TIG OMOLEG OL ONUAVTIKOTEPEG elval oL SleuBUVOoELg
amootoAéa (mpogAeuong) Kat mapaAnmen (poopLlopou).

OL 6teuBuvoelg MAC anaptilovtal amo duo pépn twv 24wv Suadikwv Pndiwv. To mpwTto
UEpOG To omoio ovopdletal (povadikn) Tavtotnta tov Opyavicpou (OUI - Organizational
Unique ldentifier), xopnyeitatl amnoé to lvotitovto HAektpoAdywv katl HAEKTpovIKwY Mnxavt-
KWV Kot SLaTiBeTal amoKAELOTIKA OTOV KATAOKEUAOTH UALkoU. To §gUTepo HéEPOG TO MPOGSLo-
PLlEL O KATOOKEVAOTAG UALKOU pe S1kA Tou uBUVN. Ao To mpwto HéEpog ta Suo Pndia €xouv
€l61kn onuoaoia.

Jtnv Ewova 2.4.2.a ¢aivetat n Soun piog dtevbuvong MAC oto Ethernet. A onuelwBei otL
oto Ethernet amooté\\etal To o onuavtikod byte (MSB) mpwta aAAd yla kaBe byte, mpwta
To AlyoTEPO oNUAvTIKO bit (LSB). O TpOmog amooToAng, autog, xapaktnpiletal Little Endian oe
emninedo bit. EToL katd TNV ekmopni Twv Pnoiwv piag dtevBuvong Ethernet Ba amootalouy,
ot eninedo byte, mpwta to MSB, yLo to mapddelyud pog to 74 (0111 0100) aAAd pe Tnv avti-
otpodn oelpd (0010 1110), mpwrta to b0, petd to bl k.0.k.

Auta ta SUo mpwrta bit, ta omola eivat
ouotaotikd to b0 kat bl tou MSB tng 61-
evBuvong €xouv e8Ik onuacia. To MPWTO
(b0) givat to M bit i 1/G (Individual/Group).
Otav elvat 1 onuaivel otL n dtevBuvon ado-
pa TIoANOUG amoSEKTEG, ival TIOAUSLAVOUNG
(Multicast), oAAw¢G adopd CUYKEKPLUEVO
anodektn. To devtepo (bl) sival to X bit n
U/L (Universal/Local). Otav sivat 1 onuaivet
otTL n SlevBuvon eival Tomika SLoxelpllOpevn
OAALWG gival KaBoAwa povadikn. ElSikn me-
pirttwon eivat n dtevBuvon pe oha ta Pnoia
1, n ff-ff-ff-ff-ff-ff n omoia sival SiebBuvon

Ewova 2.4.2.a: Aopn levBuvong MAC oto ekmopmic. Mhaiowo pe BLe0BUVON TPoOPL-

Ethernet
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Ewkova 2.4.2.B: Aour mhatciou Ethernet

opoU tnv ff-ff-ff-ff-ff-ff adopd 6Aoug toug KOUPoUG Kat TapaAapuBdavetal and 6Aoug 6GoUG
potpadovtal To kowad Stapolpaldopuevo péco, avikouv dnhadn oto i6Lo Tomikod Siktuo. Itnv
TieplnmTwon LeETaywyEa e cuVvE£CELG onueio TPOG onueio, auTtdg powbei to mAaiolo og OAeG
TIG BUpeg TOL.

To mAaiclo oto Ethernet €xel cuykekpluévn Sour onwg ¢aivetal otnv Ewova 2.4.2.6. Na
va. SleUKOAUVOEL 0 GEKTNG WOTE VO CUYXPOVIOTEL UE TOV TIOUTO, EEKIVA UE €VOl TIPOOLLLO
(preamble) emtd oktadwv (byte) evaAAacoOpevwy dcwv Kat pndevikwy (0x55) Kat pia oktada
0xD5 n omola onuatodotel tnv évapén tou mAatciov (SFD - Start Frame Delimiter). AkoAou-
BoUv oL 81evBUVOELS TV £EL OKTAS WV N KABELA, TPWTA MPOOPLOUOU WOTE Va eVePyoTtoLn Bl
£yKaLPA O TTAPAANTITNG KAL KATOTILY TOU amooToAéa (MpoéAeuong). 2T cuveéxela to nedio Suo
oktddwv “Tunmo¢/MnAkog Sedopévwv” poadlopilel To £60¢ Twv SeSouévwy ToU petadEpsl
10 MAa{oL0 N TLO TMPWTOKOAAO AVWTEPOU eTMESOU adopouv. Av €XeL TIUR UKPOTEPN N (on
Tou 1500 (0x5DC) tote SNAWVEL TO UAKOG TWV Se50UEVWV TTOU HeTAaDEPEL. 2TO TENOG MEPLAAU-
Bavel o€ técoeplg oktadeg TNV akoAouBia eAéyxou mAawciou (FCS - Frame Check Sequence)
oUudwva pe tov akyoplBuo CRC-32 wote va sivat eBLKTO va avayvwpLoTeL amo Tov mapain-
1ttn onotodnmote opdApa cupPel katd tn petadoan. Metd to TéAog Tou mAatciou akohouBel
pLa mavon Stapkelag 96bit wote va emtparel oTa KUKAWUATO TOU SEKTN val emefepyactolv
10 AndBEv mMhaiolo Kat va ivat autog £ToLuog yia th Afdin emdpevou mAaloiou. Auto Aéyetat
InterPacketGap (IPG).

To unkog twv dedopévwy Tou wdhéAou doptiou Tou MAaLoiou propel va ptacel anod 46
péxpL 1500 oktadeg kat ovopaletatl Méylotn povada ekroprnic MTU (Maximum Transmission
Unit). Eival amaitnon tou mpotumou To 6UVOALKO péyeBog Tou mAaLciou va pnv givat pikpo-
TePO TV 64 oktadwv (18 emikedaAida kat 46 poptio). Av cuppaivel va elval LkpOTEPO TOTE
oUUMANPWVETAL cUVHBWC He UNdevikd (padding) yla va pTaoeL 0To EAAYLOTO UHKOG.

Nonta tortu(dt 6iKtua (Virtual LAN VLAN)

HETA TV SlebBuvon mMpoéAeuong ovoud -Tag, Q snst&n rtsptypad)ovrat OTO NPOTUTIO
IEEE802.1Q. H emikedaAiba o olou amno 14 byte gLota 18, 1o wdéAuo dpoptio ano
42 ¢wc 1500 kal to KO UAKOC Tou TAaLolou armo 64 éwg 1
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H umootnpn, and mieupdg e€omAopol (KApteg SIKTUOU Kal METAywyelg), vontwv LAN,
ETUTPEMEL O OMASEC UTIOAOYLOTWY OL OToioL cuvdEovtal otov (6lo peTaywyEa/Slovopéa
switching hub) va Aettoupyoulv wg avegaptnta Tomka Siktua xwpic Kapd duvatotnta emy-
KOWwviag (oto 20 eninedo OSI) petafl uoAoyLloTwV oL ortoloL £xouv SLUPOPETIKO avayvypL-
Q VLAN. AnAaor), oav va cuvSéovtal o€ S1adopeTIKOUC LETAYWYELS, XWPLG Kauld ouybeon
N TWV HeTaywyEwyv. Koppol pe 8o VLAN ID avrkouv oto i6to VLAN.

Ewova 2.4.2.y: VLAN Q-Tag

Me 12bit prAkoc mediou VLANID, urtootnpilovtat Bswpntikd 2™
4094 kobwc eatpouvral oL TLpes 0x000 kat OXFFF. H texvikn VL
SiktUou og avefaptnta umodiktud oto 20 eninedo tou OSI.
niedio ekmopmnng 1 moAuStavopng (bxpadcast p multicast d

oNTa SiKTUa Kal TIPOKTLKA
ETUTPENMEL TOV XWPLOWUO eVOC
Be VLAN armotelel avefaptnto
ain).

‘Eva vonto tomiké Siktvo VLAN (Virtyal LAN) siyor n Aoywkr) opadomoinon 6uo n
TLEPLOCOTEPWV CUTKEU WV EVOG TOTILKOU SLIKSUOU KOLYATIOPEL VAL EKTELVETOIL OE TTIEPLOCOTEPOUG
arno évav petaywyeis (switches). Mua ) mepnoogtepeg OUpeg evog petaywyéa/Stavoua
(switching hub) Aettoupyouv Eexwplotd kot gveEaptnTta WG €va SLaPopeTKO cLOTNUA
Ethernet. Aiktuakr) Kivnon o€ €val oUYKEKPULEVONVLAN ekmEUMETOL KoLl AQUPBAVETAL LOVO
OTLG BUPEG TOU PETAYWYEQ TIOU €XOUV OPLLEL WG WEAN TOU cuyKeKPLUEVOU VLAN.

Y évav petaywyea/dlavopéa (switchi
va puBulotolv og duo Kotnyopiec.
{ovtal access ports fj untagged ka

ota OpLa Tou ggykekpLévou VLAN, KaBwg autd amoteel autovopo medio EKTIOUNAG.
e AoddAela
Me 1o SLawpLopod evdg tomikol Siktuou oe meplocotepa VLAN pmopei koppot ot o
ovAKOUY 0g TUAUA PE AQUENUEVEG aVAYKEG aoPAAELOG Va amoTeAEéoouv Eexwploto VL
Kal va/amotpanel n eUkoAn mpooBacn armod Toug KOUBOoUE OAWV TwV GAAWV XpNOTWV.

lot

POL KOL CUOKEUEG TIOU £XOUV TTAPOMOLEG OVAYKEG EEUTINPETNONG ATTO TO SIKTUO UIopoUV
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va opadomnolnBolv oe Eexwploto VLAN yla TV amodotikotepn e€unmnpetnor toug. M

, €lvail N TeEKUNPLWoN TIOU QOLTELTOL WOTE
o yvwpilel L pubuioelg éywvav kot o
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Ewbva 2.4.2.6: Aopr mhatoiou kat StevBuvong MAC oto Etherget
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To mAaioto (frame) Ethernet I

Mpooipto (Preamble)

\ 7 byte

56 bits evalaooopevol aoot-pndevika (10101010, 0x55)** yia
V0L GUYXPOVLOTEL 0 §€KTNC TNG KAptag Ethernet /

rt Frame Delimiter (Ala-
xwpotng Evapéng MAatoiou)

n akolouBia 10101011 (0xD5)**, n omola onuaivel TV Evepén
Tou mhatoiou

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

AlevBUVeNMAC H duowkn StevBuvon (MAC) mapalnmtn eival 6 byte
MpoopilopouNDestination) ** Metadidetar mpwta to LSB kave oktadag (Little-Endian)

6 byte (FF-FF-FF-FF-FF-FF : 51eUBuvon akpooong)
AwevBuvon MAC H duowkn dtevBuvon (MAC) amootoAéa iyl 6 byte,
MpogAeuong 3 byte OUI + 3 byte kat’ emtAoynv Tou KOTOOKELOOTH TOU UAL-
(Source) KoU (ouvnBwg, Bploketal ypaupévn apf) ROM tng Kaptag)

6 byte

Type (TUmog) 1y prikog
m\atoiou (802.3 LLC/SNAP,
llrawll

2 byte

T £1500 : Mrjkog nediou 6ed
0x0000 - 0x05DC

Asbdopéva (Data-payload)
46-1500 byte

(ouvnBwc 0x00).
€ tnv unootrptén Jumboframes umopei

FCS (Frame Checksum
Sequence)
4 byte

AkoRouBia eAéyyou odpaipuntoc (CRC-32) katd tn HeTadoon Tou
atoiou

IPG (InterPacketGap)
(96bit) 12 byte

Mavon dlapkelag 96bit wote va elTpamel oTa KUKAWLOTO TOU
Séktn va enefepyaotolv to AndpOEVNTAaiolo Kat va gival £Tol-
HOG yla tn Angin enopevou mhatoiou

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

Jumbo frames

aon, o uéyebog, tou mAatciou Ethernet, 6mwc yla tnv mpooBnkn tou VLAN tag. Etol édt

Me tnv avénén Twv toxuTATwy oto Ethernet, BewpnBnke 6tL n Suvatdtnta petdopdg woe-

ot 1o IEEE802.3as va avayvwploel péytoto péyebog matoiov ta 2000 bytes aAld to MTU va

napapeivel ota 1500 bytes.
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Addopol KATAoKEUAOTEG SIKTUaKOU e€omALlopoU Ethernet dapyloav va untootnpilouv mhaiola
pey€Boug peyalutepou amod ta 1500 bytes tou MPOTUTOU. € OPLOKEVEG TIEPUTTWOELG PTA-
ouV PEXPL kat Ta 9000 bytes.

Jumbo frames yapaktnpilovtat 6Aa ta mAaiola Ethernet ta onola €xouv MTU peyaAutgpn
armo TV T Twv 1500 bytes mou kaBopilel To MPOTUTIO WG PEYLOTO WHEALLO PopTid.

Aev UTIAPXEY BLOUNXOVIKO TPOTUTIO TO omoio va kaBopilel to péyebog evog jusnbo frame.
ErutAéov to IERE Sev SiatiBetat va umootnpifet ta jumbo frames e€attiag evoTdoewy OXETIKA
LE TNV SLOAELTOURYLKOTNTA UETAEY €OTTALOUOU SLADOPETIKWY KATACKELOOTYV. Mapoha autd
S1adopoL KATAOKENOOTEC Ta UTtooTNPIloUV.

To mAeovektpota xpRong Jumbo frames mpogpyovtat arnod to yeyovoc #tt peyalltepeg MTU
KAVOUV TNV EMLKOWVWVIONTTLO arto8oTLK Kabw¢ oL oTtabepég emikehoXlEeg TwV MPWTOKOAWVY
TIooooTLala ElvaL PLKPOTEPEG €T EVOG LEYAAUTEPOU GUVOAOU Ot O/TL O€ Eva ikpOTEPO. ETOL
n xenon jumbo frames anots)\el mMAgovéktnua os ebappoyEg OTHIG:

e JuoTtolyieg Slakoulotwy (server clustering)
e Avtiypada aodpaleiag og SIkoULOTES (Mo ypriyopnAndn aviypddwv)
e Alktuoka cuothpata apyeiwv (NFS)

e Aktuoka cuothuata anobrikeuong NAS (Netyork Attached Storage) kot SAN (Storage
Area Network) .. iSCSI

AvtiBétwg, peyalutepa mhaiolo onuaivel peyd)tepog xpOvog amacyoAnong tou LECOU ) TNG
ZeVENG KOl CUVETIWG LEYOAUTEPN UCTEPNON OWTONTOKPLONG KAl KaBuoTEPNon Lo auToUG Tou
TLEPLULEVOUV VA XPNOLUOTIOL) 00UV TO HECO.AUTO aROTEAEL LELOVEKTN A OE EDAPOYEG OTIWG:

e Edappoyég mpayuatikol xpdvou
e Metadopd video ) fxou onwctniedwvia VolP

e Emwowwvia Stepyactwy (Inger-Process Communicatiog - IPC)

2.4.3 Autopatn Swanpaypdrevon, Tunol cUvéeong Auto MDI/MDI-X

Me tnv Unapén eomAlopoy Ethernet oe unnpecia, o onolog unoQtnpilel SLadopeTIKES Ta-
XUTNTEG eEMKOWwWVIag €lydL onNUAvTIkO OAOG UTOC O OVOUOLOYEVAG EEOTTALOOC VO UITOPEL Va
OUVEPYATETAL KAl VO £TIKOWWVEL armpoBAnuUATIoTa Kol PAALOTO He OO0 TO Suvatov Lo
Stadavn Tpomo yLa Zoug Xpnoteg, SnAadr He AUTOUATO TPOTIO XWPLG TNVNAVAYKN pubuicswv
ard TNV MAEUPA TEU XPNOoTN. AUTO AAAWOTE NTaV Kal OXESLAOTIKOG 0TOXOG sou Ethernet amo
v apxn twv ayaBaduioswy o ToxUTNTA, N SLAAELITOUPYIKOTNTA EEOMALOUONNSLOPOPETIKWVY
taxutntwyv Kol AAwv SuvatotATwy Omwe N unootnPEn MANPWS aUdiSpoNY EMIKOWWVI-
o¢. Evag aid Toug UNXavIoHoUG TTOU CUVETEAECQV OTNV EMITEVEN TOU OTOXOU ANTOU eilval
N autopan Stampaypdtevon (Auto-Negotiation) mou nmpwrtospudaviotnke pe to 882.3u 10
“100BASE-T Fast Ethernet and Auto-Negotiation” to 1995. Me tnv eudavion Twv VEOTEPWV
ekdGbewv Tou Ethernet o unxaviopog kGAu e OAa Ta TPATUTIA TTIOU AELTOUPYOUV UE KOAWSLA
oy¥eoTpappévwy euywy cupmneplappavouévwy twv 10BASE-T, 100BASE-TX, 1000BASE~

ot 10GBASE-T
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H autopatn Sranpayudtevon divel tn Suvatotnta o otabuolg Ethernet cuvbedeuévoug

oto (6lo tunpa (segment) diktvou va avtaAdd&ouv otnv apxn thg Levéng mAnpodopieg

yla TI¢ SuvaTOTNTEG TOUG. AUTO ETUTPEMEL 0TOUC 0TABUOUG va pUBUICOUV OTN GUVEXEL
UTOMOTOL TLG TIOPAUETPOUG ETILKOVWVIAG YLO TO KAIAUTEPO SUVATO ATIOTEAECUAL. /

Kat’ &\ax1oto, n avtopatn SLompayUateuon Unopel va pubuiosl tnv toylTNTa, otn WEYLOTN

e oupBaivel pla bopd Katd TR Evapén Tng oUVSECN KL XPNOLULOTIOLEL TN SIKN TNG onpa-
todocia ave€dptnta amo TG ToUTNTEC TwV KOUBHV ota Suo Gkpa.

® £dv dev kataAniel og €vav Ko, amodektd TPOmo Asttoupyiag Kat taxutnta, Tote n

Lel&n dev umopei va amokataotoOs(.

O Nivakag 2.4.3.a 8ivel TN O£1pA TPOTEPALOWJTAGTWY TPOTIWY AELTOUPYLAG KOTA TV AUTOMATN

Slampayudteuon
Tpomnog Asttoupvioy \%ivtotn tayvtnTa
(ouvoAka)
Full-duplex 10GBASE-T 20 Giys
Full-duplex1090BASE-T 2Gb/s \
1000BASE-Y 1Gb/s  \
Full-dupéx 100BASE-T2 200Mb/s \_
Full-gdplex 100BASE-TX 200Mb/s  \_
108BASE-T2 100 Mb/s N\
A00BASE-T4 100 Mb/s N\
/" 100BASE-TX 100 Mb/s )
Full-duplex 10BASE-T 20 Mb/s
10BASE-T 10 Mb/s

Mivakag 2.4.3.a: ZEWPA TPOTEPALOTNTAS KATA TNV AUTOUATN SLaMpayUATEUON
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Onwc npoavadépbnke, oL cUVSETHPEG (connectors) TAvVw OTLG KAPTEG SIKTUOU XapaKTnpilo-
vtat MDI (Medium Dependent Interface) kat €xouv Tnv £€060 EKMOUMIG OTOUC AKPOSEKTEG 1,
(oto 10/100Mbps Ethernet) kat tnv eicodo yta Ajdn otoug 3, 6. OL GUOKEVEG SLacUVEED
(RUB/Switches) €xouv otig ibleg B€oslg TNV avtiBetn Asttouvpyio dnAadn oto (1, 2) eiogbo
ARG Kal oto (3, 6) £€€060 ekmoumnng. Tote xapoaktnpilovrtatl wg MDI-X (MDI crossed),/Auto
ETUTPENEL OTOUG UTIOAOYLOTEG va. cuvdéovtal o HUB/Switches pe kaAwdlo pe avtdtoyia

“gva mpog éva” (straight through cable).

H tumomnoinon 1000Base/T cuvobeu-

TNKE amod TNV MPOALPEWKN duvatotn-

Ta twv dtacuvdeoewy Ethernet va ka-

TeuBUvVouV QUTOUOXQ, OTO ECWTEPLKO

TOUG, TO ONUA TAC ATOUOKPUCUEVNG

EKTIOUTING 0TNV/AL00S0 Tou SEKTN TOUG

KoL tnv €500 EKTMOUMAG TOUG OTNV

eloobo toy’ amopakpuopévou SEKTN.

H Suvatdtnta autopatng evaliayng

onpatdv “auto crossover” emnwonon-

Ewova 2.4.3.0:MDI/MDI-X KE V)& va pnv givat avaykaio n xprion

Kakwdiwv “crossover” yLa tn ouvdeon

(6LWV CUOKEUWV. ZNLEPA OL TIEPLOCOTEPEC CUOKEVEG Kg{ BUPEC LeTAYWYEWYV UTTOOTNPIlOUV TN
Aettoupyia “auto MDI/MDI- X” 6mwc Aeyetal.

H autopatn Stampayudteuon Sev yvwpiley tinotd yia tig embOCELg KoL TNV KATACTACH TWV
duokwyv péowv. EAAxLotn amaitnon, ylo voAgltoupyrnoel amoteAeoUATIKA, ival f KOAW-
6iwon va unopei va unootnpi§el anpoPAnyiriota TNV HeyaAlTeEPN KON TAXUTNTO TTOU
pmopouv va unootnpifouv ot Sud otabuoifng evéng. Edv n BUpa Ethernet tou umoAoyloth
Katl n BUpa Tou pETaywyEa oTov omoio £ival ouv8edeuévn, unootnpilouv amnod Kowol wg
peyaAutepn taxvtnta to 1Gbps tote N KoAwdiwaon moy toug cuvdéel Ba mpénel va eival kat’
elaxlotov UTP Cat 5e kat koaAUtepn Kl va €xouv tnpnBel 0Aeg oL mpodilaypadEg Ko KaAE
TIPOKTLKEG KATA TNV eyKaTAoTach THG. Av n kKoAwdiwon eyt KATwTEPNG Katnyoplag f egatti-
0.G KoKWV XELPLOUWV KATA TNV EyKATACTACN N AOyw €KOEONG |E QVTIEOOUG TTOPAYOVTEG LE TOV
KopO Byrke ktdC Tipodiaypadiv, ToTe uTdpXeL TPOBANUAL.

H autopatn Slampayudteugf) ekTeAeital e Tn SIKr TG onUatodogia 0to GuoLKO LECO, XWPIG
vPnAég anattnoelg eUpoyt {wvng f e€acbévnong art’ autd. Etol ohduo otabuol, otnv apyn
NG EYKATAOTACNG TNG ZEVENG SLamMPayUATEVOVTAL EMITUXWE KoL CURDWVOUV TNV AmoKATA-
otaon tg oto 1Gbps,/Zekwolv tnv {evén oto 1Gbps, aAld to duciko pégo Se pmopel va tnv
umootnpiéel - elte KABOAoU eite epudavilovral mapa TTOANG TAKETO EOPAANEVA - [UE ATIOTEAE-
opa EEALPETIKA X@NAOUG puBLOUG Slapetaywyng. H autopatn Stampaypdtsuon Sev €xeL Tn
Sduvartotnta endvadlanpayudteuong kot avavnng amo tnv mpoBAnuatikr kaxaotaon. LTnv
nieplnmtwon oYt Oa mpémnet o SLaXELPLOTAG va EMEUPEL KaL va puBULoEL XELpOKIVNTQ TNV KApTA
Sktuou og/xaunAdtepn taxutnta (1Gbps -> 100 Mbps) wote pe TNV autopatn SIRMPayUd-
TEUON QTFO TNV TTAEUPA TOU UETAYWYEN VO CUUDWVHOOULV OTN XAUNAOTEPN TaxUTNTA | onoia
prope/va umtootnpLyBel EMITUXWG.
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2.5 AcUppata Aiktua

‘Eva acUpparto diktuo sivat £va Siktuo To omolo dev xpnotpomolel KaAwdia yLo TG ouvoE-
OELC TwV SLadOpwWV GUGKEUWVY TIOU SIKTUWVOVTOL O aUTO. Avti Tou KaAwdiou xpnaotpo-
ToLe(TaL N LETAS00N ELBIKA SLOUOPDWIEVWY OTITIKWY, UTIEPUOPWV I OKOUAL KOl pASLOKU-
MOTIKWV GNUATWY LECW TOU 0EPQL.

IAUepa Ta acvppota Siktua pe TNV peyohUtepn e€amAwaon Kat ebappoyn sival ta kuelo-
€161, KaBwg MOAAG Ao To ACUPUATO CUCTHKOTA HIMopoUV va KatotaxBolv we dlaitepeg
£DAPHOYEG I ATAEG YEVIKEVOELC TWV KUPEAOELO WV SIKTUWV.

KaBe Siktuo KaAUTTEL pLa Tteploxn mou ovopaletal KupEAn (cell) xpnolpomolwvtag éva
otaOuo Baong (Base Station) kat mMoAAoUG acUppatoug XpNOoTeG-8EKTEG. AvtioTowya, kABe
KUPENN KOAUTITEL e ACUPUOTO GO HLaL TIEPLTIOU €EQYWVIKN 1 KUKALKNA TIEPLOXN KOl TIOANEC
KUWPENEC pall KAAUTITOUV UEYAAEG EKTAOELG UE QCUPUATO ONUA, OMwE GAVETAL OTO OXAUA
2.5.0. 2TO OUYKEKPLUEVO OXAUA UTIAPXOUV OKTW (8) otabuol BAong/ekmounng onpatog, ot
omoloL oxnUaTi{ouV avTioTo o oKTW (8) KUWPEAEG e KAAU YN EUPBEAELOG OLCUPUATOU OHLATOG.
Ol otaBpol ekmounng €xouv ouvnBwg tn Hopdr TNG €lkovag 2.5.5.

MpoUnodBeon yia tn oclvdeon twv petafl TOUG CUCKEUWVY gival va €xouv e€omMALOTEL e TO
KatdAANAo UALKO SLemadr mou EMITPEMEL T OUVOECH TOUC HEOW QLOUPUATNG TEXVOAOYLAC.

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

AcUppato Torko Siktvo: Ta acUppota tomikd Siktua (WLAN, Wireless Local Area
Network) eivat ta S{KTua TTOU ETILTPETMOUV CGE €va XPNOTN KWWNTHG CUOKEUNG, 0w glval
€vag ¢opnTog UoAoYLOTNG, €va €€umvo TNAEdwvo N éva tablet, va cuvdéovtal oe éva
ToTiLko Siktuo (LAN) péow pLag aclppatng ouvdeang mou xpnotpomnolel uPnNAnRg cuxvo-
NTOC padlokuuata.

Onwc daivetal oto IxAua 2.5.8, éva cvotnua amno tpia (3) onueia mpocBaong (APs) oxn-
potilouv éva WLAN Kot emutpénouv os $opnTEC CUOKEVEG, EVTOG EUPBEAELOC TOU ONUOTOG,
va cuvbeBoUv pe autd. Ta onpeio mpoaBacng cuvEEovTal EVOUPLATO LE EVaV LETAYWYEQ
(switch) kot otn cuvéxela pe to evoUppato Tormkd diktuo (LAN). Me autov tov Tporo Sivetal
n duvatdTNTa EMEKTOONC TOU TOTILKOU SLKTUOU Kol TapOoXAG SLKTUAKWY UTINPECLWY OF £val
HEYAAUTEPO APLOUO CUCKEUWV.

Ixnua 2.5.8: AcUppaTo TOmIKO SIKTUO CUVEEDUEVO LIE EVOUPLATO TOTIKO SiKTUO
(Mpooapuoouévn ard Mnyn: http://bb-smartworx.com/make-tablets-smart-phones-smarter-add-serial-
capability-seriously-remote-data/)
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MpwtdokoAAo IEEE 802.11. To mpwtdkoA o Tou UAoToLEl Tt aicUppata Torika Siktua sivat
to IEEE 802.11. To mpwtokoA\o IEEE 802.11 Siatpeital o piot opdda mpotunwy aoUPUATNG
SiKktvwong (ekSOOELG «a» €W «N»), TA OTOLA ATTOTEAOUV TA ETUKPATECTEPA TPATUTIA QLUTAG
TIOYKOO WG,

210 MPWTOKOANO aUTO Tieplypadovtal ta dUo katwrtepa enineda tou OSI, SnAadn to puciko
eninedo kat to emninedo ouvéeong SeSopévwy, EMUTPEMOVTOC TN CUVEPYACLA TWV CUCKEUWV
Kot epapuoywyv mou akoAouBoUv To MPATUTO AUTO. OUCLAOTIKA, OL GUCKEUEG TTOU UTIOOTNPI-
Touv 10 pwTtOKoANo IEEE802.11 petadEpouv tnv mAnpodopia amod Kal Tpog Ta aVwTEPQ ML
nieba tou OSI. Xpnolporolei to mpwtokoAo Ethernet kat to CSMA/CA (carrier sense multiple
access with collision avoidance) yLa Stapolpaopd tou kavaAlol Kot ylo Kpumtoypddnon Toug
oAyopiBuoug WEP, WPA kot WPA2.

T Lo YVWOTA TPOTUTIOL AUTOU TOU TIPWTOKOAAOU, oL puBUOL LETASOOT G TOUG KL OL CUXVOTN-
TEC TTOU UTtOOTNPILlEL 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 Pactkwy mpotumwy tou IEEE 802.11

‘Eva AcUppato Znueio NpooBaong (Access Point, AP) eilval piLo. GBUGKELN TTou avaAopBad-
VEL TN AELTOUpYLO TNG PASLOETILKOWWVIOG LE TOUC ACUPHATOUC OTABOLOUG O Lot KUWEAN.
H ocuokeun autn pmopel va eivat e€wteptk cuvdedpEevn evolppoTa e Eva Spopoloyn-
Tr), ECWTEPLKN pHovada oe éva SpopoAoyntn 1 UAOTIOLE(TOL LE XPON AOYLOULIKOU KOl LOG
kaptag PCl og éva H/Y.

To onueio mpooBacng Aettoupyel oav otaBuodg BAONS CUYKEVTPWVOVTAC TNV Kivhon armd Toug
0oUpHATOUC OTOBHOUC Kal KateuBUvovTag TNV TPog To UTIOAOLTO Siktuo. AAEC Asttoupyleg
Tiou avaAopBavel, elval n auBeviikonoinon evog kavoupylou otabpol ou Intd pocBoon
oTo acUppato Siktuo Kot n cuoxétion pall tou.

2.5.1 TomoAoyia Acuppartou Siktuou Ad-Hoc

ato ad hoc diktuo (autoopyavwpévo r kat’ araitnon), elvol Everc AmoKEVIPWLE-
VoG TUTIOG aGUBHATOU SIKTUOU Kal dev Baociletal o€ Kamola mpolIépXouoa UTIOSoUN, OTIWG
elvat n xprion aclpu onpelwv mpooBaong (AP) cta T Boplopéva aclppata diktua
1 SpopoAoyNTEC OTA EVOUPUA iktua. Avtifeta, € KOUPBoG Aappavel pépog otn Spopo-
Aoynon npowBwvtag ta Sedopéva TP Aoug KOUBoug Kkatl n SpopoAoynon, kabwg
Kal n emAoyn Twv KOUBwWV Tou po cya yivetal SuvapKa, e Baon tn ouvdeot-
potnTa Tou SkTUOoU.
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(Mnyn: http:Xwww.thelifenetwork.org/abbut.html)

MAgovektrpata. O amoKeEVIPWUEVOG XXPAKTAPAS TwV acypuatwy ad hoc Siktiwv ta kablotd
KatdAAnAa yla moLkiAeg epappoyEg, oL ORoleg 6 umopobuv va Bacilovtal o KEVTPLKOUG KOU-
Boug kat mpokaBoplopéva acuppata Siktha. H ypriyopn eykataotaon Kot n eAAXLoTn amot-
Toupevn Stapdpodwon Ta KaBloTouv KATAAAQAQ YO KATAOTACELG EKTOKTNG OVAYKNG, OTIOU
amatteltal n AUeCn EYKATAOTACN SIKTUOU e KQALECTPAUUEVN TIPOUTIAPXOUCA UTIOSOUN, TTX.
0€ TIEPLMTWON KATOOTPODLKOU CELOHOU. EMIOHRG EIUTPEMOUV TN ypriyopn ammoKataoTtoon TG
Siktuwong o mepintwon PAAPNG VO KOUBLU, adRU eTUAEYETAL EUKOAQ Lot EVOAAOKTLKI SL-
adpoun dpopoidynonc.
Mo nmapdadelypa oto oxiua 2.5.1.8, n BAABN mou mapoyctdletal otn cuvdeong HeTaly Twv
otaBuwv 4 Kot 5 dgv cuvenayetal Th¥ SLAKOT TN EMKOWWVIAG Tou oTabuou 5 pe to umo-
Aouro Siktuo, adol umdapyxel n dydatotnta emAoyng eVORAAKTIKAG SLASPOUNG HECW TWV
otaOuwv 2 kat 3.

Ixnua 2.5.1.8: Acuppato Siktuo tomoAoyiag ad-hoc pe mapouvaia BAGBNG
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TéAog Ta ad hoc Siktua eivat eugAkTa Kal KataAAnAa yia tnv aneuBeiog cuvdeon dvo ou-
OKEUWV, XWPLG TN Xpron evOg KEVTPLKOU onpeiou mpocBaong.

Melovektipata. QoTO00, AMOLTEL TTEPLOCOTEPOUC TOPOUG OO TIC CUCKEUEG YL Th Statrpyon

NG oUVEEDNC, AV OUTEG LETAKIVOUVTAL KOL TIAPAAANAQ N EUBENELA TWV CUCTNUATWY OUVBECHG
TOU elval LLKPOTEPN OE OXEON LLE €va oTaBepd onpelo mpooBaong. TEAOG BACIKO LELOYEKTNA
ToUY, elval aduvapia mpoBAedng TG MOKIALOG TWV TMBAVWVY KATAOTACEWY TIoU MIopel va
TIPOKONOUV, AOYw TOU SuVaULKOU Xapaktipa e5palwaong Tng EMKowwviog.

2.5.2 ToteAoyia Acuppatou Siktuou urtodopur| (Infrastructure)

Ta acUppate Siktua untodoung (Infrastructure Wireless Networks) sivad pia o oUvBetn
tornohoyla acURuatng SIkTuwonG. 2 autr) To acuppato diktuo £xel tny kuehoeldn popdn
acuppatwyv SIktdwv Tou mpoavadEpape, anoteAoVuevo amno évav gplOud amd kuPéeg. H
KU EAN elval To Bagikd SOULKO OTOLXELO AUTAC TNG TOMOAOYLAG AOUPLATOU SIKTUOU.

Ye kaBe kuEAN umapkel £vag onueio mpooPaong (AP, Access Point) kat évag aplBuog and
acUppatoug otadpoug, QL onoiol e€untnpetouvtal anod To onpgio tpdoBaocng. Kabe otabuog
Tiou B€AeL va ouvdeBel 0TOQOUPLATO SIKTUO TIPETEL VA KAVEY DTN LA OUVOEDNG O€ €va oneio
npooPaonc kal Eekiva tn Stabikaoio cuoXeTLooU (Assocjdtion Process), Omou oto TEAOG TG
TO onuelo mMpooPaong KAveL SEKTO TO altna 1) TO AMopPUTTEL.

MAgovektpata. O TPOMOG AUTOG ROUPHATNG oUVSEFNG elval LEAVIKOG yLa TNV EYKOTACTAON
€VOG HOVLIHOU SLKTUOU, OTIoU YVWPITOULE €K TWV MPOTEPWV TIOLEG E(VOL OL TIEPLOXEG OL OTIOLEG
TMPEMEL va €XouV KAAupn Siktuakol ohuatog. ERiong ol acUppatol SpopoAoynTéG ou Xpn-
oloTIoloUVTAL WG onuela TpooBacng ExOUV oYvBwe peyolutepn eUPBEAeLa kKaAUPNG Kat SL-
E€UKOAUVOUV TNV KLVNTIKOTNTO TWV 0L0UPUATYY CUCKEUWVY EVTOC TNG KUPEAOELSOUG TEPLOXNG.

Melovektipata. O oxeSlaouog autig tne TonQAoyilag acUpuatou SIKTUoU gival oadwg Lo
TiepUMAOKOG KOl KOTA TOV oTtolo mpene /o AndORUV UTOYn MOAAEG TTOPAETPOL VLA TNV ETTL-
Aoyn TNG KATAAANANG tomoBeaoiag toY oTtabuol eRTOUMNAG. AUTO YLOTL O OTABUOG EKTTOUTTNG
elval o povog SLaBéaiog mopog SYKTUOU 0 AUTH TN TTEPLOXN KL TIPETIEL VL £XEL TN UEYLOTN
Sduvartn kaAun, avepmnodiota afo puoikd epnddia oy e€acbevolv To onua.

Ewodva 2.5.2.a: Atadopd acUppatwy toroloyiwv Ad-Hoc kat Infrastructure
(Mpooapuoouévn arod Mnyn: http://www.bb-elec.com/Learning-Center/All-White-Papers/Wireless-
Cellular/How-to-Make-Devices-Communicate-in-a-Wireless-Worl.aspx)
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£€\0C UTIAPYOUV Kal UBPLOLKES ToTtoAoyleC, oL omoleg ouvdualouv kal TG SUo poavadepo-
u&yeg TomoAoyieg, ad-hoc kat Infrastructure, yla kaAUTepn KAAUYPN TIEPLOXWVY LE ACUPUOTO

Oruo

2.6 TexvoAqQyia AcUyxpovou Tpomou Metadopag Asdopévwv (Asynehronous
Transfer Mode, ATM)

Y& ouvtopia, to ATM gival pia texvoloyia petaywyng kat mohurmhetiag, g€ emninedo kuPeli-
Swv (cells). ATM onpaivet “Asynchronous Transfer Mode” dnAadn “Agdyyxpovog Tpomnog Me-
tadopdg” dedopevwv AOWY Tou TPOTIOU PETAdOpPAg TwV KUPEASuV. O Tpomog pHetadopdg
Aettoupyet pe tpomno wote otXUPeAideg va avayvwpilovtal e TFOOEUOTIKEG ETIKETEG KoL OXL
anod TN XPovikn Béon, onwg yivetol oto XUyxpovo Tpomo Metadopdg (STM - Synchronous
Transfer Mode).

H texvoloyia ATM mpodlaypddtnke pxikd yla tn Snutoupyia tou ISDN egupeiag wvng
(Broadband ISDN). ZuvSudlel Tnv amodo™KOTNTA THE LETOYWYNG TIOKETWVY UE TNV aflorioTia
NG HETAYWYAS KUKAWHATOC. Mo TN petddosy v Sdopévwy, Xpnotpomnolel otabepol pe-
v€Boug makéta Twv 53 bytes, Ti¢ kKU EAeg (cels), To yeyovdc, Ot xpnotpomnololvtol KUPENES
otaBepol pey£boug, emiBapuvel oAU Aydtepo G Slepyacieg petaywyng Kot SpoproAoyn-
ong, mou ektehovvtal o€ KaBe kOpPBo a0 Siktvou ATWI. Etol, umopouv va entteuxBoUv oAU
vPNAEG TaxUTNTEG LETAYWYNG TWV §Z00UEVWV.

To ATM mpoodEpel ta £€EAC MAEQYEKTHOTAL
e Taxutnta: umooTnPepUBOUC HeTadOopdg LEXPL KaLl 622 Mbps.

e Emektaolotnta: MuTpenel 1o avénuévo eupog lwvng HECONOTLGC N6 UTIAPXOUOEG
OPXLTEKTOVLKE

® ATOKAELOTIKO €UpOG LWVNG: eyyudtal To pubuod petadopdcg yia pia danpeoia.

o MNaykogfila edpappoyn: mpoadépet tn Suvatotnta piog AUong amod AKpo-Sg-AKPO, ATO
o0 emimedo péxpt diktuo gupeloag meploxnc (WAN).
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IxNua 2.8,4: Aiktuo ATM
(Anyn: http://ebooks.edu.gr/modulesboqk/show.php/DSGL-C104/423/2835,10774/)

KueAida ATM (cell). Mia otoelwgng kupehiba ATM amoteeitat and 53 oktddeg (octets/
bytes) ek Twv omolwv:

e OL5 npwrtec amoteAolV tHv emikedpalida (header)\n omola meptéxel og 3 okTAdEC TO
povadiko avayvwploTugd ocuvdeong VCI N VPI, pia orgada eAéyxou Kot pia oktada pe
Kwdika avixveuong Adboug yia tnv emikedaiida.

e OLumolouneg 48 oKtadeg eival Sedopéva tou xprotn (paWoad), pe mpoatlpetikd 4 and
QUTEG VAL XPNOLWOTIOLOUVTAL 0AV AVOYVWPLOTIKA YL TNV QVAJUYKPOTNON UEYAAUTEPWVY
TLAKETWV yLOL

H 16¢éa tou ATM gival n €Ac:

TOXPOVA KPOTA UIKPO TOV GUVOALKO aplBud Twv bytes oe éva makéto, £tol
KaroLo Moyw cupdopnong, auto va XeL EAALOTN EMLPPON 0TNV por Twv SeSoué

To ATM napéxel eite povipa (PVCs) eite emheydpeva (SVCs) vonta kowvdAia. To vontg
vaALa puropouv va urtootnpiéouv “otabepo apBuod duadikwv Pnoiwv” (CBR - Constant Bit
ate) N “petaBAnto apbud duadikwv Pnoiwv” (VBR - Variable Bit Rate). Kabe kupeAida A
TIou OTEAvVETAL 0To SikTUO TEPLEXEL TAnpodopieg SleuBuvoloSOTNONG TIOU EMLTPETIOUV Th
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EYKOTAOTAON EVOG VONTOU KOWAALOU HETOEY TWV ONUELWV AmOOTOANG Kot ARPNG. ZTn CUVEXELA
OAeg oL kU eAiSeg peTadEpovTal LECW TOU VONTOU KOVAALOU LIE TN OELPA ATTOCTOANG TOUC.

IxAua 2.6.B: Metahopad Kupehidwv ATM (cells)
(Mnyn: https://technet.microsofcom/en-us/library/bb962019.aspx)

‘Eva diktuo ATM amoteleital ano pexaywyeic ATM (ATM switches) vnAng taxutntag,
oL omoiol Spopoloyoulv xwpig KaBOABL kaBuoTépndq TIG eloepXOpeveg KUEANeC. ETOL, N Te-
xvohoyia ATM mpoadépetl oAU UPNAEG TaxUTNTEG akBUN Kal KATW armd cuvOnkeg wiaitepa
auénuévng kivhong oto diktuo.

Ewova 2.6.0: Metaywyeic ATM

Jav HEco PETAd0ONG UMOopEL va xpnotpomolnBel omolodnmote amnod to SLab£oipa LEGD, OTIWG
oy¥eoTpappévo Lelyog kKaAwdiwy, opoagoviko KaAwdio, omtikn va. H petatpornr) tng URAp-
ouoag Siktuakng untodoung os kaboapd ATM meplBallov amattel o peydlo Babud o
Katdotoon tou E0TALOHOU, KATL TTOU AtOTEAEL AVAOTAATIKO TIOPAYOVTO OTNV TAXELD KoL O
peyaAn kAipoka e€amhwaon tng texvoloylag ATM. Exel dpwg nén apxioet va amote)el kupla
erloyn otnv avarntuén Siktuwv kopuou (backbone).
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2TOX0C Tou ATM elval n dnuoupyia evog eviaiou Siktuou To omolo Ba umootnpileL:

e TnAedidoken (Video Conferencing)

Aldokedn amno ypaodeio o ypadeio (Desktop Conferencing)

EwkovotnAédwvo (Videophone)
Ewkova/Hyog katd apayyelio (Audio/Video On Demand)

e Eriikowvwvieg ATM HEYAANG XWPNTIKOTNTOG HE KvnToUg KOpPBoug (oyinbwg pe
SopudopLKEC Leuelg)

2.7 NpwtdkoAAo ZUvéeonG Zneiov npog Znpeio (PPP)

To eninedo Levéng (oLvdeong) Sedouévwy mou BplokeTal kKATw Ao Lo eninedo Sdiktuou &i-
VoL UTIELBUVO YL TRY AITOSOTIKI ETILKOWVWVIO LETAEY TWV YELTOVIKHV KOUPBwWV eVOC SIKTUOU.
OL yettovikol kopBol hropet va sival péAn evog TomkoU Siktuoy oe éva SikTtuo MOANATIANG
npocBaong r SUo KOUPOL og areuBeiag olvdeon oe éva Siktug onuelo PO onUELo. APXLKAL
TOV TPOTO EMIKOWWVIAG 0T OUVOETELG onpelo Pog onueiokaBopLle €va N TUTIOTIOLNUEVO
TPWTOKOAO wpic olaitepeqSuvatotnteg to SLIP.

To mpwtdkoA o TUvSeong InuetQu mpog Inueio (Point fo Point Protocol, PPP) mpwtospda-
viotnke ota téAn tng Sekoetiog TO\N'80 yia va KaAu el To Kevo Tng UTtapPENG evOc oAoKANpw-
pévou MPwTokOAAou oTo eminedo (eVgng deSopévyry ou Stacuvdéel to emninedo Siktvou IP
Tou TCP/IP e to dUOLKO eMineSo oe oAPLAKEG oY VEEDELG HeTOEL U0 CUOKEUWV. ZHLEPA TO
PPP gilval o OAOKANPWUEVN OLKOYEVELON AMOATPWTOKOANG TToU cuveXwg e€eAlooovTal Kat
EVOWMATWVOUV SUVOTOTNTEG WOTE VA KAAUTOUV VEEG AVAYKEG. ZUXVA avadEpeTal To Bactko
PPP w¢ éva mpwTOKOAAO Kol Ta EMUTAEOVATPWTOKOAAQ TIOU EVOWHATWVEL aVadEPOVTAL WG
UTIOTIPWTOKOAAQ Tou PPP.

Ewova 2.7.a: Eykatdotacn obvdeang e mpwtokoAAo ZUvdeong Znueiov npog Inueio (PPP)
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To npwtokoAAo srunédouv {evéng Sedopévmwv PPP mtapexel TG Sladikaoleg petadopdg
TIANPOGOPLWY TIAVW OE CUYXPOVLIOUEVA. KOl OlCUYXPOVLOTA KAVAALOL ETTLKOLVWVIAG ETLTPE-

ovtag nulopdidpoun kat mAnpen audidpoun enkowwvia Hetatl U0 CUCKEUWY, UET
dEpovtag o popdr mlatciwv (frames) makéta amod onolodnmoTe MPWTOKOAAO TOU eTife-
SouNdiktuou (IP, IPX k.d.) oto duoLkd UEoo.

Avvatotnreg Kat mAsovektpata tou PPP. To mpwtokoAo PPP eival mpwtdkoMo mpooa-
vatohlopévo,oe cuvdean (Connection Oriented Protocol) SnAabdrn mapéxel unppeoieg aglo-
TUOTNG CUVOEDQC MAVW OE LA EYKATEOTNUEVN cUvEeon petatl SUo akpwv yftootnpilovtag
mAatoiwon TwV\TOKETWY Kal €MUMAéOV €va oUVOAO amd €A€éyxoug Koy/OuvatotnTeg ylo
v e€aodaiion TN Letadopag Twv MANPodopLWY OTIWG:

e Tnv moAur\eia\takétwy and StadopeTikd MPWTOKoAAa tou enptédou Siktlou o pLa
ouvbeon.

e Tov éAeyxo oboApdtwv petadoong péow tou mediou CBL otnv emikedpalida kdbe
mhatoiou.

o MapEXEl UNXAVIOUO SLAMPAYUATEUONC TWV TIOAPAMEXPWY TNG oUVOEONC, OMWE TO
HEYLOTO ETUTPETMOUEVO HEYEBOG MAaLGiou

o MapEXELl TEXVIKEC eAEyXOU TNW TOLOTNTAG TNC AOUvdeong mpwv tnv petadoon Kal
eniPAePng kotd tnv StdpKela petgdoon Twv mAdioiwy.

® Ynootnpilel €é\eyxo miotomoinong sQUTOTNFaG umootnpilovtag moAAd SladopeTikd
mpwTtdkoA a onwce (PAP, CHAP K.4.) mply T eykatdotaon thg ouvdeonc.

® Ymootnpilel emumAéov SuvatotnTeg OMwS \guUTieon, kpuntoypddnaon, Kal EKUETAAAEL-
on TmoAwv SladopeTikwv cuvdécewl o DUOIKO emimedo LVAoTOLWVTOG Eval LOEATO
KAVOAL QUENUEVWY ETILOOTEWV.

H Aettoupyla eykatdotaong tng cUVOEENG Kol TnG petadoong dedopuévwy Tou PPP otnpile-
TOL o€ TPla Baotka Yépn:

e H gvBulakwon PPP: H mpyTapyik SouAeia Tou PPP\gilval va mopaAdfel Ta MOKETA
amnod To eninedo Siktuou kAL va Ta evBuAakwaoel os mAalgla (frames), Tn povada peta-
dopag tou enimedou Leyeng Sedopevwy. Ta mAaiola SnULOYPYOUVTOL EVOWLOTWVOVTOG
Ta dedopéva pall pe AnAEg mAnpodopleg EAeyxou TG LeETadopdg e¢aodaiiloviag ut-
KpO HéyeBog mMAALCKOU yLla TNV HEYLOTOTIOINGN TNG AmoSOTIKOTATAC TNG HeTAdoon g Kal
™n¢ taxvTnTag eMgéepyaoiac.

Ewova 2.7.8: M\aioto PPP
[65]


kathigitis
Line

kathigitis
Line


Keddhato 2°

e To NpwtdkoAlo EAéyxou Zuvdeong (LCP): To mpwtdkoAAo LCP eival urmeBuvo yla thv
£YKOTAOTAON, SLOTHPNON Kal TEPUATIONO TNG oUVOEDNC UETOEY TWV SUO YELTOVIKW
Slemadwv Twv cuokeuwv. Elval £va eKTETOUEVO TIPWTOKOAAO TIOU ETUTPETEL PeYGXO
aplOpd pubuicswv Kat avtaAlayng mopapétpwy mou efaodalilouv Tov Xxpnotuefioi-
non tng cuVSeoNg Pe Tov TPOTo ou cudwvVNONKe. EMiong oto MPwTOKoAAO XEyxoU
urootnpiletal éva oUvolo amd SladopeTIKA MPWTOKOANA TLOTOMOINONG TAYTOTNTOC

authentication) mpwv tv eykataotacn thg ouvdeonc. EMUTAEoV PooTEDBNKAY LE TNV
TIAROS0 TOU XPOVOU OPKETA TIPOALPETIKA TPWTOKOAAQ TOU UTooTnPiloYVv cuurieon,
Kpungoypadnon kot AAAa.

o Ta mpwTokoAAa EAéyxou Awktuou (NCPs): Emeldr) to mpwtokoAg’ PPP umootnpilet
v evOUNgKkwon oto mAaiolo StadopeTikolg TUMOUC TTOKETWY YU XPNOLUOTIoLoUVTOL
oto emnineSo\dIKTUOU N Slaxeiplon Toug oTnV eykatdotacn tnebuvdeonc StadEépel ot
KaBe mepintwan oto emninedo eVENG. Metd tov KABoPLOUOAWY YEVIKWY pubuicswv
ouvbeong amd TO\LCP o éAeyxog petapipaletatl oto NCP mgwTtOKoAAO TTOU aVTLOTOLKEL
OTOV TUTIO TWV TORETWY TOU TIPWTOKOAAOU Ttou Xpnolugmoleital oto emninedo Siktuo
KOl amottel emuTtA£ov SISIKOTEPEG pUBUIOELG yLa TNV eyKATAOTACN TG oUVSEDNC. TETOL
TPWTOKoAAa gival to IPEP yia to IP, NBF yla to IPX kgt NetBIOS k.d.

H Aettoupyla petadoong dedopevwy pe Tn xpnon tou PPP Slakpivetal o TpeL BOOIKEG da-
OELC:

e 1n Mddaon - H eykatdotacn TG oUVSeoKG: Mpwv oL SUO CUOKEUEG apXioouv va
avtaAAQoooUV SeSopEVA SLATIPAYNATEUONTAL TIG TTOPAUETPOUG CUVOEDNC TTIOU TIPOKEL-
TaL va eykatoaotabel. I’ auth tn ¢Aasy Xo Baocikd MPWTOKOANO adoU OAOKANPWOEL TLG
VEVIKEG pubpuioelg petaBLpalel tnv Sya8ikacia EAeyxou puBUICEWV TNG EYKATAOTACNG
ouvbeong oe emIMAEoV TPWTOKOAA yla BKTEAEON TTIPOCOeTWY Sladkaolwy, Onwg Ti-
oTOMOLNOoN TAUTOTNTOC, CUUTiEaH, kKpumtoyRAdnaon Kal eOIKEG Sdlepyacieg mou amal-
TOUVTOL ATIO TO CUYKEKPLUEVO RPWTOKOAAO ToV\emutédou Siktuou.

e 2n ®aon — Aswtoupyia og ouvdeon. ¥’ auti \tn ¢Aon oL CUCKEUECG TtapaAapPa-
VEL TTAKETA artd To eminedO SIKTUOU T eVOUAAKWVE 0 TAALOLO KoL TO LETADEPEL OTO
duokd eninmedo. H cugkeun mapaAnmeng Aapupavel xp mAaiolo onou edappodloviag
v avtiotpodn Stadkaoio mapdyel TO ApXKO TIOKETO KL TO LETADEPEL OTO eninedo
SiKtuou.

e 3n Maon - Tepuatiopdg ovvdeong. Otav olokAnpwBeN\ n petadopd - [ yla
omnotodnmote AAO AOYo - KABs GUOKeUT €XEL TNV SuUVOTOTNTA CYUDWVA HE TO TIPWTO-
KOAAO eAéyydu ocUvdeonC va TepUaTiost Tn ouvdean.

EMEKTAGLUOTATA TOU TIPWTOKOAAOU PPP

‘Eva 0o 74 onUavTKOTEPA TTAEOVEKTLATA TOU TIPWTOKOAAOU PPP gival n enéktgon twv Su-
vatotrrwv tou. Apxika Eekivnoe va Sladidetatl wg Baotkni néBodog oelplaknig cuVEeong oto
eningbo evéng Sedopévwy petafl Suo kKOPPBwWV Kat dlaitepa otnv mpooPacn oto Awxdiktuo
ue Dialup ouvdéoelg kat tn xprion modem. Znpepa n dtadoon tou PPP €xeL obnynoel\gtnv
QUATITUEN VEWV TIPOEKTACEWY TOU TIPWTOKOAAOU PPP Omwcg to mpwtokoAAo PPP emdavw\ge
Ethernet (PPPOE) kat tou PPP emavw og ATM (PPPoA) mou XpnoLUOTIOLOUVTAL YLa. T OUVOED
oto Aladiktuo e tn xprion texvoloyiag xDSL.
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Epwtnoelg - Aoknoelg Kepaiaiou

1.

ok wnN

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

Molec oL Baotkég Asttoupyiag tou ducikol emumédou Kat tou erneédou olvdeong Sedopé-
VWV 0To povtéhlo avadopag OSI;
Molec oL Baoikég Aettoupyieg Tou emumédou mpodoBacng diktuou tou mpotunou TCP/IP;
TLovopdletal pébodog mpoomélaong (access method) oto péoo petadoongc;
Motot gival oL TpOTOL yLa TV anoduyr TAUTOXPOVNG XPNONG TOU HECOU HETAPOPAC;
MoLoug TPOTIOUG UTINPECLWV TtapEXEL To untoeminedo LLC pe Bdaon to mpotumo IEEE 802.2;
Y TNV nePLMTwaon mou yvwpllate OTLTO KOVAAL ETIKOWVWVIOG, TTou eiyate otn Stdbeon oag,e-
Eaodpalilel oAU ULKpO TT0000TO AaBwv, Tolou eidoug uminpeoia yla tov EAsyxo AOYLKAC
YUvdeonc Ba mpotoVoaTE, €AV UMOPOUCATE va EMAEEETE KAl YLATL:
o. Ynnpeoia xwpig emPePaiwon kat xwpic cuvdean.
B. Ynnpeoia pe emuBeBaiwon Andng xwpig ocvvdeon.
y. Yrinpeoia pe ouvéeon.
TL evvooUpe e Tov Opo «oUykpouon» (collision) otn péBodo mpooPfacng oto péco
CSMA/CD;
E€nyelote Toug AOyoug, Tou BETOUV TEPLOPLOUOUG OTO UNKOG TWV UETOSIOOUEVWV TIOKE-
TWV Ao Toug oTaBpoUG epyaoiag, kaBwg Kol 0To HNKOG TwV KOAWSwV o Xpnotpomnol-
ouvrtal, oto poturno IEEE 802.3.
O XpOVOG EMOVEKTIOUTING TwV oTaBUWV gpyaciog os Siktuo IEEE 802.3, o mepinmtwon
oUyKpouong sival :
o. KaBoplopévog.
B. Tuxalog.
y. PuBuilopevoc.
Ye L Sladépet n petadoon Baoikng Lwvng (Baseband) amo tn petadoon eupelag {wvng
(broadband);
Mepypate mwg eival kataokevaopévo eva kaAwdio F/UTP (FTP).
Mepypdte mwg eival kataokevaopévo éva kahwdio S/FTP (SSTP).
Mooa feuyn €xel éva kahwdlo UTP mou xpnotomnoleital oto Ethernet kat mola elval n
HEYLOTN amOOoTAOoN TIOU KAAUTITEL UG WVA LE TO TIPOTUTIO; AVADEPETE TA XPWHATA TWV
leuywy;
Moto mAeovékTnua divel n Bwpdkion og Eva kaAwdLo;
AvodEPETE TN OELPA TEPUATIOUOU TwV (euywv evog kaAlwdiov UTP oe cuvdetrpa 8p8c
tumou “RJ-45”. AWOTE TNV AVTLOTOLXLO XPWHATWYV - AKPOSEKTWY CUUPWVA LLE TO TIPOTUTIO
ouppatwong T568A.
Auo omTIKEG (veg €xouv Slaotdoelg mupnva/emkdAudng (core/cladding) n A: 50/125um
Kat n B: 9/125um. Mota amod tig Suo eivat oAUTpOmN Kal ol povotporn; Mota €xel
XapunAotepn e€acOévnon kot KAAUTTEL LeyaAUTEPEG OTIOCTACELC;
AvadEpete SUO AVTIKELUEVIKOUG GTOXOUC TNG KwSLKOTOINGNE Kol NAEKTPLKIG ONUATOS0-
TNONG O€ ULO ETUKOWVWVIA HECO OTTO €Va PUGLKO UECO-KOVAAL.
MNepypadte tn doun pag duaoikng dtevBuvong MAC Ethernet kat e€nyrnote mola elvat n
Aettoupyia twv Pnoiwv M-bit (I/G) kat X-bit (U/L).
Mo tn StevBuven MAC 88-c9-d0-12-34-56 Bpeite Ti¢ TIHEC Twv M-bit (I/G) kat X-bit
(U/L). AkohoUBw¢ avalnTAoTe 0TO ALASIKTUO TOV KATOLOKEUAOTH TOU UALKOU QUTOU HE
Bdon to OUL.
Metaypate tn dtevBuvon 00-d0-63-56-78-90 £t0L woTe va gival evepyorotnuévo (1)
0 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.

Moéoa VLAN umootnpilel to nebio VLAN Identifier otnv etikéta Q-tag evog mAatoi-
ou Ethernet;

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

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

Tl elvat to Jumbo frame kol o€ moLleg epapPLOYEG N XPrION TOU EXEL TTAEOVEKTHLLATA;

Y& Toleg epapOYEC N xpron Jumbo frame mopoucLalel PLelOVEKTN Q. ALTLOAOYHOTE TO.
BAATE e OELpA MPOTEPALOTNTOC TOUG TIAPAKATW TPOTIOUG AElToupyiag KATA TNV QUTO-
patn dlampayudteuon.

ZELPA IPOTEPALOTNTALG 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

TLavtutpoowrnevouv ot 6pot MDI, MDI-X kat Tt givat n Asettoupyia “Auto MDI/MDI-X"
Tou avadEpeL OTL UTIOOTNPILlEL Evag mpooappoyéag Siktvou Ethernet;
MNepypadte ta Paolkd otolxeia amod to omola amoteAsital éva acUppato Siktuo
pe KUENEG.
Tu eival ta acVppata tomika Siktua (WLAN);
T eivatl éva acUppato onuelo mpocPaacnc (Access Point, AP);
Mota emtineda tou povtélou OSI replypddovtal otnyv opdda mpotunwy tou IEEE802.11;
Mola elval TO TTAEOVEKTAMOTA KAL TIOLA TO. LELOVEKTAUATO TNG ACUPUATNG TOTOAOY(-
ag Siktuou ad hog;
Tu elvat n Swadkaoila cuoxetiopol (association process) ota acUppata Oi-
KTuQ UTTOSOUNAG;
Mota eival T TAEOVEKTHAOTA KAL TIOLA T HELOVEKTHHOTA TNG 0LOUPUATNG TOTIOAOY(-
ag Siktuou Infrastructure;
Moo miotelete OTL €ival To BACLKOTEPO TIAEOVEKTNUA TNG TeEXVOAoylag ATM, mou
TNV KAVeL va givat n kKOpLa texvoloyia 0To xwpo twv Siktuwv koppoU (backbone);
Jtnv texvohoyia ATM ta dedopéva xwpilovtal oe:

o. Mhaiowa

B. Nakéta twv 43 bytes

v. Kupéheg (cells)
Ztnv texvoloyia ATM, cav pEco HETAS00NG, UMOopPEL va xpnotpomotnBel pévo n omti-
K va;
Mooog xpovog xpetdletatl ya va petadobel to meplexopevo evog yepdtou CD (640
MB) péoa amo pia cuvdeon ATM twv 622 Mbps;
Ao tLanoteAeital pa kueAida ATM (cell);
TL elval oL petaywyeic ATM;
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41. Molog eival o otoxo¢ Tou ATM;

42. AwoTte €va OpLOKO YLa TN Agttoupyia Tou TPpwTokoAAou PPP.

43, E&nyelote TL onpaivel 6tL to mpwtokoAAo PPP ivat mpocavatoAlopévo os ouvdeon.

44, Avodépete Ta Baolkd cUCTATIKA HEPN oL Baoiletal n Asttoupyia TOU TPWTOKOA-
Aou PPP.

45. Mepypadte tn Aettoupyia evOuldkwong tou PPP

46. Mota givat n Aettoupyia Tou PWTOKOANOU €Aeyxou oUVSEDNG

47. Motog eivat o Adyog yLa T xpnoLuornoinon twv npwtokdAAwv NCP mipLv Thyv eykataotach
pLag cuvdeong

48. Nepypalte t1g TPelg Ppaoelg Bdon Twv omoiwy yivetal n petddoon mMAnpodopLwv oTo
emninedo evéng dedopévwy PeETAlU U0 CUOKEUWV LLE TO TIPWTOKOAAO PPP

49. Totl elval onpavTKO TAEOVEKTNA N ETEKTOCLULOTNTO TOU TIPWTOKOAAOU PPP.

Acoknoelg og Epyactnplako NepBailov

1. ZTOV UTIOAOYLOTH TOU €pPyOOTNPLloU IOV cuVRBwC epyAleoTe, eVTOMIOTE KAl KaTaypAYTe
™ duoikn StevBuvaon tou (MAC). 2tn cuvéxela e Baon to OUI avalntrote va Bpeite Tov
KATALOKEUOLOTH TOU UALKOU TNG KAPTAG SKTUou. (YIOdelén: xpnolUormoLnoTe TI¢C EVTOAEC
ipconfig /all 1j ifconfig kata nepintwon)

2. XpNOLUOTIOLWVTAG ToV amapaitnto €omAlopd epyaleiwv Kol Ta amapoitnto UALKA Kato-
okevdote eva KaAwdlo Siktvou Ethernet UTP, purkoug 1,81., yla cUv&ean umoloyLotr og
peTaywyéa clpdwva Pe TNV Tumtonoinon T568A.

3. XpnoomoLwvTag ToV amapaitnto eEomALopd epyoleiwy Kal Ta amapaitnTa UALKA KaTto-
okevdote £va kaAwdlo Siktuou Ethernet UTP, unkoucg 1,84., ylo cUvSeon UTTOAOYLOTH LUE
UTIOAOYLOTH TO Omolo va unootnpilel Gigabit Ethernet ywpig tn xprion tg duvatotntog
“Auto MDI/MDI-X"

4. Epyalopevol og opadeg, “otnote” éva puikpod diktuo Ethernet amotehoUpevo amo petayw-
VEQ, Kol TEOOEPLG TOUAGYLoTOV oTaBpouc. Kataypadte OAa ta UALKA TTou Ba xpelaoTeite.
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KedaAaro 30
EMINEAO AIKTYOY-AIAAIKTYQzZH

Elcaywyn

To eninedo Siktvou Kot to avtiotolyo Atadiktuou tou povtehou TCP/IP amoteAel tov ouvde-
TKO KPIKO O OTOLOG ETUTPENEL OTA TOTUKA SIKTUO TTOU XPNOLUOTIOLOUV SLdOPETIKEG TEXVOAO-
yieg Siktvwong va evwBouv og peyalltepa Siktua - Stadiktua, e amokopUdwWU TO YVWOoTO
pag Internet. e autd cupuBarlouv n SievBuvaolodotnon kat n SpopoAdynaon, Suo PACIKEG
AELTOUPYLEG TOU CUYKEKPLLEVOU ETILIIESOU YUPW amd TLG OTOLEG TIEPLOTPEDOVTAL OL SOMEG KAl
TA TPWTOKOAAQ TTOU TO adpopouVv.

Awdaktikoi ZToxot

Me tnv oAokAnpwon tou 3 kedpadaiou ot padntég Ba mpémel va sivat o Bgon va:

avayvwpilouv To eminedo SIKTUOU WG TO KATWTEPO eMiNeSo TOU SLACTPWUATWHEVOU
povtéAou SIkTuwaong mou Kablotd ediktn tn dtaclvdeon KT WV

KotavooUV OTL TO TAKETO Tou erunédou Siktuou (IP) mapapével oxeddv autololo otn
Stadpopun mou Slavuel amno tov H/Y-amootoléa wg tov H/Y-rtapoaAimen, ue HeTaBoAEC
povo oplopévwy Tediwv Tou, oe avtiBeon Pe ta NAEKTPLKA OrpaTa KAl To Aol
Ethernet ta onola “emiBlwvouv” PéEXPL TA OPLA TOU TOTIKOU SLKTUOU

e meplypddouv tn doun pa StevBuvong IP kat To oxnua dtevuBuvolodotnong tou IPv4.
e avayvwpilouv mote pla dtevBuvon IP glval cwoTr, va TV KOTATAoooUV 0ThV KAGoN

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

opilouv tnv évvola TNG HAokag Siktuou, TiG atallkég dteuBuvoelg (CIDR) kal va
npoacdlopilouv Sedopévng NG LAOKAG Ttoleg AAAEC IP avrkouv oto i6lo Siktuo pe pia
OUYKEKPLUEVN N doopévn IP

untoSlktuwvouv éva Siktuo umoAoyilovtag tn véa HAOKA ylo TOoV 0plBud twv
IntolpevwY UTIOSIKTU WV

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

avtiotolyilouv dteuBuvoelg MAC pe Tt avaioyeg IP

nieplypdcdouv o polo Twv npwtokoAAwv ARP kat RARP

neplypadouv t Sladkacio evBUAAKWoNG TakETWV IP evtdg mAatoiwyv Ethernet
evtomi{ouv Kal Vo TPOTOMOLoUV TG pubuioslg SIKTUOU Ot £vav UTIOAOYLOTH E
Aettoupyko 20otnpa Windows r Unix

€VTOTL{OUV KaL VO TPOTIOTIOLOUV ToV Ttivaka ARP

e meplypddouv tTnv évvola Tng SpoloAdynong Kat va evtomilouv kat va puBuilouv tov

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

ASOKTIKEG EVOTNTEG

3.1 Aleubuvolodotnon Internet Protocol ékdoon 4 (IPv4).
3.2 To autoduvapo maketo IP (datagram) — Aopr) makétou.

[71]



Kedpdhato 3°

3.3 MpwtokoA\a avelpeong kat arnodoong dteuBuvoewv, Address Resolution Protocol
(ARP) kat Dynamic Host Configuration Protocol (DHCP).

3.4 AleuBuvoelg IP katl Ovopatoloyia.

3.5 AteuBuvolodotnon IPve6.

3.6 ApopoAoynon.

3.7 NpwtokoAAa - AAyoptOpotl SpopoAdynong.

3.1 AieuBuvolodotnon Internet Protocol ék6oon 4 (IPv4)

To eninedo Awtvou (Network layer) oto povtého OSI ) to avtictoyo Awadiktuou Tou TCP/IP
riapExeL Tn Aoykn tevBuvorodotnon ylo Oha ta Stacuvdedepéva petafl toug diktua. Opo-
VTileL yLa TNV eUPECN TNG KATAAANANG SLAdPOUAG KAL TTAPAS 00 TOU TTOKETOU SESOUEVWY OTOV
TeAKO KOUPO, €pyo TO omoio xapaktnpiletal wg §popoAdynon (routing). Ztnv mpoonabela
OUTH TO TIOKETO UTOPEL va XpelaoTel va dlacTaotel og dtadopa TUAATA Ta omola pUnmopel
va dTaoouv amod AAAeG SLadpopég Kal Le SladopeTikr Oelpd, OUWE To enimedo diktuou Ba
Ta emavaouvbéoel kat Ba avadépet omotadnmote mpoPAnuata noapddoong npoklPouv. To
eninedo Aladiktou oto povieho TCP/IP £xeL wg Baokd MPpwTOkoAAo To pwTOkoAAo Ala-
Sktovu (Internet Protocol - IP) to omoio mapéxel unnpeoieg amokAeLOTIKA Xwpi¢ cuvdeaon.
o To OKOTO AUTO Xpnoluorolel avtoduvapa rtaketa IP ta onola ovopdlovtal datagram (=
data + telegram).

310 eninedo AwadiktUou, ekTOC amod 1o Baockd TMpwtokoAo Aladiktiou IP, Asttoupyel to
MPWTOKOAAO pnvupdtwy gAéyxou Atadiktuou (Internet Control Message Protocol - ICMP)
KoL To TPWTOKOAAO Staxeiplong opadwv Aradiktuou (Internet Group Management Protocol
- IGMP). Ta mpwtokoAAa ICMP kat IGMP cuvnBwg 6& XpnoLUomoLoUvTaL ot TOUG XPrOTES Ko
TG epapOYEG TOUG AAAG a0 SLKTUOKEG OUCKEUEG KAl AOYLOMLIKO CUOTNATWY.

To ICMP xpnotuomoleital Kuplwg yla TV avadopd choApATWY LETAS00N EPWTNUATWY
Kot avapetadoon (relaying) Stayvwotikwy pnvupdtwy. E€aipeon amoteloUv oL eVIOAEG
ping kot traceroute.

To IGMP xpnoluomole(tat yla Tty opadornoinon UoAOYLOTWY KAl OITOCTOAN LNVULATWY
TOUTOXPOVO OE OAOUG TOUG UTIOAOYLOTEG TNG OUAdag (streaming). 2 évav uMOAOYLOTH UE
TCP/IP n uhomoinon kat urtoothpEn Tou ICMP gival uTtoXpeWTLKN eVw Tou IGMP mpoatpe-
TKN.

To makeTo IP elval autd To omnoio ¢ptavel oxedov autoUOLO Ao TOV UTIOAOYLOTH TOU OmOoTO-
Aéa oTov UTIOAOYLOTH ToU TTapaAATTN. OLEVOLAUETOL KOBOL LOVO ULKPEC ETTEUBACELG KAVOUVY
o€ opLopEva edla TNG emikedbaAldag Tou yla SLaXELPLOTIKOUG AOYOoUG. € OAa Ta evALAUETA
Siktua evBulakwvetal/arnobulakwvetal o Stddopa mAaiolo 20U EMTESOU TA OMOLA OPWE
LoxUoUV HOVO OTa OPLOL TWV EVSLAUECWY GUGLKWVY TOTILKWV SIKTUWV KABe dpopda.

Y10 Aiktuo 1, to makéto IP Stakiveitol evOUAAKWUEVO OTO (610 TTAALOLO OKOUN KL av KvnBel og
Sladopetikd TuApaTa (segments) tou (6lou Siktuou. Itov Spopoloyntr], amoBUAAKWVETAL
oo to mAaiolo Tou Awktuou 1, eAéyxetal n StevBuvon mPoopLopoU Kot tpowBeital oto Aiktuo
2 evOUAQKWVOVTAC TO Ot éva VEo TAALOLO Tou AktUou 2. To akeTo IP péxpt Tov UTOAOYLOTH
T(POOPLOUOU TIAPEUELVE TO (610 evw oTn dtadpour evOulakwBnke os StadopeTika mMAaioLa.

'OAn n evélapeon vmodoun amnod ypappéc petadoong (amokahouvtot kat (eVEELG, KUKAWUO-
TA | KAVOALQ) KOl CUCKEUEC LETOYWYNC-OPOLOAOYNTEC XOPOKTNPI(ETOL EMLKOWWVLAKO UTIO-
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SIKTUO KoL EMITPETEL 08 SUO OKPOLOUC UTIOAOYLOTEG VAl ETUKOWVWVIOOUV UETALU TOUG. ITa
Siktua texvoloyiag TCP/IP, To €MIKOWWVLIAKO UTIOSIKTUO £XEL AELTOUPYLKOTNTA HEXPL KOL TO
emninedo dladiktvou (30 eminmedo OSI). Avo n meplocdtepa aveédptnta Siktua Stacuvdede-
péva HEeTafl TOUC WOoTE va AsltoupyolV wg éva peyalo Siktuo ocuvBétouv éva Atadiktuo
(internet - pe to i pkpd/med).

Ewova 3.1.0: Alktua kat Atadiktuo

Y& éva 8IKTUO UTTIOAOYLOTWY, YLO VA UIOPETEL N TAnpodopia va GTACEL OTOV UTIOAOYLOTH TIpO-
0opLopoU e TN popdr mokeTwy dedopévwy, Ba mPEMEL oL UTTOAOYLOTEG va TtpoodLopifovton
ME HOVASLKO TPOTO L KATIOLO oXa SleuBuvaloboTnong, OMwE oL KATOLKIEG o€ ia TIOAN
gvtomnilovtal amo Tov aplOpo, TNV 060 Kot TOV TAXUSPOULKO KWwELKAL.

3TN ouvéxela avadePOUAOTE OTO LLOVTEAO KAl OTNV OLKOYEVELA I} OTOLBO MPWTOKOAAWV TOU
TCP/IP.

3.1.1 AieuBuvoseig IPv4

To MpwTOKoAAO IP opllel OTL OL UTTOAOYLOTEG TTOU CUUUETEXOUV O€ €val SIKTUO, XpNOLLOTIOLW-
VTOG TO OUYKEKPLULEVO TTPWTOKOANO (Tnv €kdoon 4 - IPv4), avayvwpilovtal pe Lovadiko TPOTo
amnod évav 32urito Suadiko aplbuo, tnv dtevBuvon IP (IP Address).

‘Evag t€tolog apBuog eival tx. o 11000000 10101000 00000001 00010010
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TNV TPAYLOTLKOTNTA £VOG UTIOAOYLOTIG UTTOPEL va €XEL MEPLOOCOTEPEG SLeVOUVOELG,
pta StadopeTikn yia kabe Stadopetikd Siktuo oto omoio sival cuvdedepévog. Onmwg pia
YWVLaKN olkia n omola €xel mpocodn og Suo SPOUOUG TTOU SLACTAUPWVOVTAL, UTToPEL val
npocbloploTel pe dladopeTikég dleuBUVOELG avaloya e To SPOLO amd TOV Omolo TIpo-
oeyyiletal.

AwevBuvon IP £xeL kaBe diktuakn Siemadn (Network Interface) evog unoAoyioth. Etol
£€VaG UTTOAOYLOTNG e Suo Kapteg diktuou Ethernet (Siktuakég Stacuvoéoelg) umopet va
£xeL Suo SleuBuvoeLg.

AlevBuvon Tou mpoaodlopilel pa Siktuakn Stacuvdeon (€vav UTOAOYLOTH) XAPOKTNPL-
{eTal anokAELOTIKAG SLavoung (unicast)

Tpomnog ypadng pa dtevbuvong IPv4

Emeldn évag aplOuog, oe popdr omwg Sivetal otnv mponyoUuevn mopaypado, &i-
Vol SUCKOAOUVNOVEUTOG EXEL ETUKPATHOEL VO avaypadeTat wG €ENG:

Ta Yndia tou,

e opadomnolouvtal o TECOEPA TUAATA ToU eVOg byte Kot
e avaypdadovral Ta avtioTola dekadkd Toug looduvaua,
o SlaxwpLl{opeva amo to SUTAava Toug e TeAELEG.

‘Etol o mponyoUpevog aplBuog 11000000 10101000 00000001 00010010 ypadetat
w¢ 192.168.1.18 O cuyKeKpLUEVOG TPOTIOG Ypaodrg avadEpeTal wg SEKASIKN onuELOypa-
dia pe teleieg (four-part dotted decimal notation)

JUUbwWvA LE AUTOV TOV TPOTIO Ypadn ¢ tia StebBuvon IP ya va gival owoth Oa mpenet:

® vo anoteAeital and TEoogpLg SEKASLKOUG aplOpoUC SLaywpPLoHEVOUG e TEAELEG
® kABe aplOudc va sivat petaf tou undevog 0 kat tou 255 (ool auTEC eival oL TLHEG
TIou prtopet va dpet £vog oktopridloc Suadkoc aplopdc — 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 tEPLOCOTEPQ ATIO TECOEPA TN AT
3 | 172.16.257.3 NABGOZ ‘Eva tunpa (257) elvat 6w amo ta opta 0 éwg 255
4 10.146.0.1 2QITH
5 | 194.219.227.3 ?
6 127.270.0.1 ?
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Metatponn Suadikol aplBpol o dekadko (8 bit)

H aéia tou Yneliou eivat ion ue tn Baon tou cuotnuatoc apidunong (2 yia to du-
adIko v wuevn o duvaun ue ekd€tn tn Jéan tou Yneiou (n apibunon éekwva amd ta
Seéua ko TNV Tun 0, mpog ta aplotepa). Etat yia to 50 Ynepio b 2N aéio 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 aleg Twv doowy, Exoupe 128+32+8 = 168.
Anhadr (10101000),= (168)

AN\ apadeiypora:

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

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

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

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

1. EAéyxw eav amo to 207 adatpeital n peyolutepn agia Yndiou mou sival to 128
Edooov adaipeital, ektedw thv adaipeon 207-128 =77 kaw onpewwvw 1 otn 6¢on b,

2. EAéyxw eav amo 1o 77 adatpeital n emopevn peyalutepn agia Yndiou mou eival to 64
Edbooov adatpeital, ektehw tnv adaipeon 77-64 =13 kat onpelwvw 1 otn B€on b,

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

4. EAéyxw eav amod to 13 adatpeital n emopevn peyautepn agia Pndiou mou eival to 16
Edooov dev adatpeital, onpewwvw 0 otn Béon b,

5. EAéyxw €av amo 1o 13 adatpeital n emouevn peyahutepn aia Yndiou mou eivat to 8
Epooov adaipeital, extedw tnv adaipeon 13-8 =5 ka onpewwvw 1 otn Bgon b,

6. EAéyxw €av amo 1o 5 adatpeital n emouevn peyautepn agia Yndiouv mou eivatto 4
Edooov adarpeital, ektehw thv adaipeon 5-4 =1 kat onuewwvw 1 otn Béon b,

7. ENéyxw egav amo 1o 1 adatpeital n emopevn peyautepn atia Yndiouv mou eivat to 2
Eddoov bev adaipeitat, onpewwvw 0 otn Beon b,

8. EAéyxw eav amo 1o 1 adatpeital n emopevn peyolutepn agia Yndiouv mou sivatto 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),

Mivakag 3.1.1.8: Metatporn dekadikol aplOpol os Suadiko (8 bit)
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Xprioyueg urtodeigelg yia tig petatponég BIN <> DEC (8bit)

‘Otav £xoupe amod SELA IPOC TA APLOTEPA GUVEXOULEVOUG AOOUG, O aPLOLOC
LooUTalL LE TNV a€la TOU EMOUEVOU TIPOG TA APLOTEPA (TOU TeEAeUTAlOU 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,

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

‘Otav £XOULE TTEPLOCOTEPOUC AOOUG OO UNSEVIKA cUUDEPEL va 0BpoloouE TIG atleg
TwV BEoEWV TWV UNSEVIKWY (TwV AowV TToU Aglmouv) Kat va tnv adaLpEcoU e amo To
255 (tnv a&ia Tou aplBpou otav €xel Kat Ta okTw Yndia dooug)

Aflo Yndlov: | 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: Xprnolueg umodeifelg yia tig petatpomnég BIN < DEC (8bit)

3.1.2 KAaoelg (tagelg) Siktvwv - Sleubuvoswv

KaBe dtevBuvon IP amoteAeitat and duo Tupata. To TPWTo TUAKA VAL avayVWPLOTIKO TOU
Siktuou (Network ID) r) mpdBepua (prefix) oto omoio avrkel 0 UTTOAOYLOTNG KoLl TO SEUTEPO TO
oVayvVWPLOTLKO Tou urtohoytotr (Host ID) 1 eniBepa (suffix) péoa oto ouykekplpévo Siktuo.
To avayvwpLoTIKO Tou StkTUou gival oav tnv 0806 otnv omoio BploKeTal Lo oKia eVw To ava-
YVWPLOTLKO TOU UTIOAOYLOTH oav Tov aplBpd i tng 0dou 1ou BpilokeTal N owkia.

MNa napadetypa otn Stevbuvon 192.168.1.12, oL Tpelg mpwtoL aptBpuol 192.168.1 npocdlopi-
Touv 1o 6ikTuo 192.168.1.0 Kat o teheutaiog (12) tov umtoAoylotry No 12 Tou CUYKEKPLUEVOU
Siktuou.

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

Ta duo auta tuRuoata Stadopomolovvtal avaioya pe To péyebog tou Siktuou. To CUYKe-
KpLpévo 6iktuo, ehOCOV TO aVayVWPLOTLKO TOU UTIOAOYLOTH €XEL eUpoC 8bit, pmopel va €xel
péxpt 2 = 256 umohoyloTtég (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 SiktUou Kal n Tiun 255 tn StevBuvon
EKTTOUTTAG - , ATOUEVOUV UOVO OL TIUEG 1 €wg 254, SnA. 254 UTTOAOYLOTEC).

Eav B6€houpe Tto SikTUO Va £XEL IEPLOOOTEPOUC A0 254 UTtoAoYLOTEG Ba pémel va SlateBetl
akopa pa oktada (byte) yia to avayvwploTiko tou untohoyloth. Tote to Siktuo Ba unopsei va
€xelL Léxpt 2" = 65536 UTIONOYLOTEC (OTNV TPAYUATIKOTNTA 65536-2 = 65534, n mpwtn Kat
n teAeutaia TN, OMWG KAl OTNV TIPONYOUUEVN TIEPIMTWON, Exouv €18k onuaoio n onoia
Ja avaAvPei mapakdatw). Mo akopa peyalutepa Siktua (neplocodtepous ano 65534 unolo-
YLOTEG) Ba mpémel va StateBel akopo pia oktado, cUVOALKA 24 bit yLol To avayvVwPLOTIKO TOU
UTtOAOYLOTH. AG ONUELWBOEL OTL avAAOY A LELWVETAL TO KOG TOU AVOYVWPLOTLKOU TOU SLKTUOU
WOTE OUVOALKA padl e TO avayVwPLOTIKO Tou uTtoAoyLotr va eivat 32 bit.

Me Tov TpOTo auTo opilovtal ol KAAOELG-TALELG TwV SIKTUWV WOTE Vo UTtapxouV diktua dla-
bOpwv peyeBwv avaloya e TLG avAyKeg mou eEUMNPETOUV. Agite To avaAoyo peydAwv odwv
N AswdOpwV ou £Xouv TTOANA KTHPLA-OLKIES KAL LLKPOTEPWV 08WV LE AlyOTEPOL KTHPLA- OLKIEC.
‘EtoL opilovtal Tpelg Tagelc SIkTu WV avaloya e To HEyeBOg Toug oL omoieg cuvoilovtal otov
mapakatw mivoka 3.1.2.a:

Mivakog 3.1.2.a: KAdoelg/tdgelc SteuBlvoewy IPv4

Mpoodloplopndg tagng (kAaong) diktvou pe Soopévn StevBuvaon IP. BAémovtag pia StelBuvon
IP, n ta&n tou Siktuou oTo omoio avikel, tpokabopiletal anod tnv npwtn oktada (byte) tng kat
€L81kOTEPQ Ao TN Suadikn TnS Lopdn (2n otnAn Tou ponyoupevou Mivaka), wg e€NG:
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Mivakag 3.1.2.B: Mpoodloplopdg kAaong/tagng dteubuvoswv

Ao TG Mopanmdvw TAEEl, povo ot A, B kot C Xpnoipomolouvtal yla ThV amno-
8oon 61evBUVOEWV 0€ UMTOAOYLOTEG SLKTUWV yLat Kovovikr) xprion. Ot D kal E £xouv el8IKEG

XPNoEeLG.
MNapadeiyparta SleuBuvoewy IP kol avtloToliywv Tafewv SIKTUWVY 0Ta ool avKouV:

AwevOuvon IP Tagn Moati;

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

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

194.219.227.1 C 10 194 avrikel oto Sidotnua 192 .. 223

Znueiwon: To KPLTAPLO YLa TOV TPOaSLOPLORS TNG TAENG SIKTUOU OTNV OTolal AVAKEL
pLa StevBuvon IP gival n popodn Tng mpwtng oktadag tng dtevBuvong oto SuadLko TNG
Looduvapo. Na Adyoug gUKoAlag XpnoLUomoloUpe To dekadikd Looduvapo, 1-127,
128-191,192-223, 224- 239, 240-247

ﬁ' Mpoomnadrote va eEnynoete ylati o aplBpog twv mboavwy SIKTUWV Kal UTTOAOYLOTWV

yla kaBe tafn sival autog mou daivetal otov avtiotolyo mivaka. (Yrodewén: AaBete
unoyn tov aptdud twv dtadéoiuwv bit)
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Awayxeipion ko anoddoon dieuBuvoswv IP

OL 6leuBuvoelg IP gival LovadIKEG 0TOV KOOUO Kat SlaxeLpifovtal armod KeVTpLko dopéa SLayel-
pong, (JANA/ICANN) o omolog petaBiBalel appodiotnteg Staxeiplong oe mepldepelakols Ko-
taxwpntég (RIR — Regional Internet Registry) kat péow autwv o torikoU¢ (LIR — Local Internet
Registry) n eBvikouc kataxwpntég (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).

OtteAkol ammAoi A Kall ETapLKol XpoTeG ameuBUvovTal 6TOV MAPOXO UNNPECLWV AtadikTUoU
(Internet Service Provider, ISP) o omoiog Toug mapéxetl mpocpacn oto Aladiktuo pall pe TIg
anattovpeveg dleuBuvoelg IP, SladopeTikég KaBe dpopad (Suvapikég) N Tig dleg mavta (otatt-
KEG) KoL KOTAL KavovaL elvall Kal TOTILKOG KOTaXWPNTAG.

16w TikEG SleuBuvoeig IP

Mo tnv uAomoinon WwTKwy SIKTUWYV, Ol UTTOAOYLOTEG TWV Omoilwv &gV €XoUV AUECH TIPO-
oBaon oto Aladiktuo, dev eival avaykn o SLOXELPLOTHG OV UAOTOLEL To SikTuOo va {nTtroeL
enionueg dteuBUvVoeLg IP amd KAToLoV TAPOX0 OTwG avadEpBnKe mMapanavw. Mo To oKomo
aUTO €xouv TipoPAedOel meploxEg SleuBUVoEWV Kol TwV TPLWV TAEEWV OL OTIOLEG UImopoLV va
XpnotpomnotnBolv avbaipeta Kal Xwpig KAvEVO CUVTOVLOMO LIE KATIOLO ATTO TLG OPXEC SLael-
plong StevuBuvoewv IP.

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

Téén Ano ‘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
C 192.168.0.0 | 192.168.255.255 | 192.168.0.0/16

Mivakag 3.1.2.y: I8lwTkég SleuBuvoelg IPv4

JUVETWG, yla TRV UAOMoinon gvag bLwtikou Siktuou IP, emdéyovtal Sieubuvosig MONON
OUTtO TOV MPONYOULEVO THIVAKa KoL avAAoya e To pHéyebog tou Siktvou. OL S1leuBUVOELG AUTEC
AEN Spopoloyolvtat amd toug dpopoioyntég oto Aladiktuo.

3.1.3 ZntatdaAn SieuBuvoswyv IP

‘EOTW OTL £VaG 0pyaVIOUOG €XEL 55 UTTOAOYLOTEG Kal BENEL 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 pmopei va €xeL LéEXPL Kot 254 uTtoAoyLoTEG. Omwg gival puoiko,

> RFC (Request For Comments) sivat éyypada tou IETF (Internet Engineering Task Force) mou mept-
ypadouv (cuvnBwg npoteivouv) ueBd8oug, GuUUTEPLPOPES, AMOTEAECLATA EPEVVAG I KALVOTOUIEG e
edapuoyn oto Aladiktuo katl ota Stacuvdedepéva e aUTO cuothuata. Ta mepLocotepa ULOBETOL-
VTAL WG T(POTUTIA KOLL TUTTOTIOLR OELG TOU SLaSIKTUOU.

* Mo T popdr auth yivetal Adyog He TNV eloaywyr TS évvolag thg Mdokag (uro-)Siktiwong.

[79]



Kedpdhato 3°

XPNOLLOTIOLWVTAG TNV TteEpLoxn amo 194.219.227.1 — 194.219.227.55 yLa TOUG UTIOAOYLOTEG
TOU, OL UTtOAOLIEG SLEVOUVOELG TAPOUEVOUV SECEVUMEVEG KOl WVEKUETAAAEUTEG.

‘Eotw OTL O (610G 0pyavIopOg £xeL 250 TEPLTTOU UTTOAOYLOTEG KOl EKUETAAAEVETAL OAO TO EUPOG
Twv SleuBuvoewv Tou Ttou amodidetal. Adyw Slevpuvong Twv SPACTNPLOTATWY TOU, O
0PYOAVIOUOG EXEL AVAYKN ETUITAEOV UTIOAOYLOTWV TL.X. SUVOALKA 300. Tote OpwC Ba pEmeL va
Tou amodoBel SlevBuvon SikTUoU TAENG B e CUVETELD VAL SECLEUTOUV KOLL VAL TTOLPALILEIVOUV
OVEKUETAAAEUTEG MAVW arod 65000 SieuOuvoeLg.

To yeyovog auto odnyetl ypriyopa otnv €avtAnon twv Stabeoipuwy SteuBuvoswy IP (8K
Tagng B)

Mépa amo tn onatdAn Kot e§AvtAnon tTwv dtabotpwv SleubUvoewy, 0 TPOTIOG AUTOC EU-
davilel kal SuoxEpeLeg otn SPOROAGYNON TWV MOKETWY SES0UEVWV KOt TN SLaxeiplon Twv
TUWVAKwWV 8popoAoynong. MNa va Eemepaotolv TETolou eidouc mpoPARUATa, YIVETOL CUCTNHA-
TIKN Kal e€elSIKkeUEVN Xpon TNG Laokag Siktuou. Kabe StevBuvon IP cuvodeletal amo tv
paoka SIKTUOU, KOTAPYWVTOC TIC TAelg SleubUvoewy Kol KoBlepwvovtag Tov ataéikd TPOmo
SpopoAoynong (CIDR) [RFC1519, RFC4632].

3.1.4 Mdoka Siktuou

H paoka Siktvou eivat évag Suadikog aptBpog 32 Ynodiwv, o onoiog cuvodevel pia Si-
€VBuvon IP kat dteukpuvilel old Yndia tng dtevBUVONE AVAKOUV OTO AVOYVWPLOTIKO TOU
Siktvou (Net ID - prefix) kot TTOLA 0TO AVAYVWPLOTIKO TOU uTtoAoyLloth (Host ID - suffix)
HUECQ OTO OUYKEKPLUEVO SiKTUO.

H pdoka €xel acoug (1) ot B€oelg mou ta avtiotoa Pndia tng StetBuvong avikouv oto
avayvwpLoTikd tou Siktvou kat pndevika (0) otig B€oelg mou ta avtiotoya Yndia tng Stev-
Buvong avrKouV OTO OVOYVWPLOTIKO TOU UTTOAOYLOTH.

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

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

Mdoka: | 11111111 11111111 11111111 0000 0000

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

Napadewypa {evyoug AlevBuvong IP - Mdaokag Siktuou

e OLdool (1) Bpilokovtal oTo apLOTEPO UEPOG,

e Ta undevika (0) oto 6€€L6 ka

® Sev pmopel vor UmAEKovTaLl HETOEY TOUG AooL Kot UNdevika. AnAadn &g pmopel €vag Acog
va €YEL OTOL OPLOTEPA TOU UNSEVLKO OUTE éval UNSeVIKO oTa Se€Ld Tou évav doo®”.

H mpaé&n tou AoywoU KAI (AND), ndio mpog Pndio (bitwise), petafd tng StetBuvong IP kat

™G paokag Siktuou Sivel tn tevBuvon tou SIKTUOU OTO OO0 AVIKEL O UTIOAOYLOTHG UE TN

ouykekpLuévn StevBuvon IP.

* RFC1812 Requirements for IP Version 4 Routers, p22.
(80]



EMIMEAO AIKTYOY-AIAAIKTYQ3H

AwebBuvon IP: | 1100 0000 | 1010 1000 | 0000 0001 | 0001 0010 | 192.168.1.18 | Aoywo
AND

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

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

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

MNpokaBopLopéveg LAOKEG SIKTUWV Tagnc A, B, C

Me Baon tov oplopd Kal tnv meplypadr TG LAOKAG SIKTUOU, Ol TIPOKABOPLOUEVEG ACKES
yla TG TPELS Tagelg (KAAoelg) diktuwyv pe Baon ta tunpata (Net ID kat Host ID) Ttou Mivaka
3.1.2.B, eivat autég mou cuvoyilovtal otov Mivaka 3.1.4.J.

AskaS1KO Maoka
Sekadikn pe popdn Napatnproelg
TAZH | 1n oktada Ano £wg teleieg CIDR
A OXXX XXXX 0 127 255.0.0.0 /8 x:0n1
B 10xx XXXX 128 191 255.255.0.0 /16
C 110x xxxx 192 223 255.255.255.0 /24

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

EvoAAoKTikdG TpoToc ypadnc piag paokag eivat n popdn CIDR. Meta tn StevBbuvon IP ako-
AouBel mAdyla kAaBstog Kot €vog aplOpdc o omoilog SNAWVEL Toug AcoUG TNG UAOKAG A
oAwwc ta Pndia tng dtevBuvong mou mpoodlopilouv To avayvwpLoTiko Siktuou (prefix), m.x.

192.168.1.12 / 24

3.1.5 El8kEg SieuBuvoelg

AwevBuvon Awktou: Mpoobdlopilel to diktuo oto omoio avikel pa StevBuvon. Mo pia de-
Sdopévn SievBuvon IP, n dtevBuveon diktuou eival o aplBuodg o omnoiog eivatl dlog pe t St-
g€UBuvon OTO TUAMA TIOU QVIUTPOCWIEVEL TO OVAYVWPLOTIKO SIKTUOU EVW OTO TUNAMO TIOU
npocdlopilel Tov UOAOYLOTH £XEL UNSEVIKA (0TO SUadIKO Tou LoodUvapo) MpoKeLtal yia To
arnotéAeopa tou AoytkoU AND petafl tng StevBuvong IP Kat Tng pdokag Siktuou.

Mo tnv StevBuvon IP 192.168.1.18 e pdoko 255.255.255.0 r) 192.168.1.18/24, ) SievBuvon
Siktvou eival 192.168.1.0 [=(192.168.1.18) AND (255.255.255.0) BAéne Mivaka 3.1.4.a]

AwevBuvon Eknopnig (Broadcast ) Becast): Apopd og GAOUG TOUC UTIOAOYLOTEG TIOU OVHKOUV
oto 1610 biktuo. Makéto pe StevBuvon mpooplopol tn StelBuvon eKMOUMC AapBAveTal ano
OAOUC TOUG UTTIOAOYLOTEC TTOU avriKouv oTo i6lo Siktuo ) umodiktuo, Onwg autod npoodlo-
piletal and v avtiotoyn paoka. Ma pla dedopévn dievBuvaon IP, n dtelBuvon eKMOUNAG
glval o apBuog o omolog eival idlog pe tn dteBuvon OTO TUAKA TIOU AVTUTPOCWITEVEL TO
QVOYVWPLOTIKO SIKTUOU EVW GTO TUHMA TIOU tPOodLopilel Tov unoAoyLoTr) £XEL AoouG (0TO
Suadiko tou Loduvaypo).

a tnv 6ievBuvon 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 kKAdong D ol omoleg mpoadlopilouv pila
opada umoloylotwv/KOpBwv. MNa mapddeypa otn StevBuvon 224.0.0.2 “akolve” dAot ol
SpopoloynTtég Tou UTOSIKTUOU. H UAomoinon Twv TEXVIKWY TIOAUSLAVOUNG TiepLypadeTal
oto RFC1112 kot otnv wotooeAida http://www.iana.org/assignments/multicast- addresses/
multicast-addresses.xhtml tou IANA undapyet n enionun Alota SteuBUvoswv MoAuSLavoung
o€ avtioTolyia pe T Xprion Toug.

AweOuvon snavatpododotnong (Loopback), 127.0.0.0/8 kat cuviOwg 127.0.0.1/32
Avadépetat oTov (610 ToV Tomkd UTtoAoyLoTH. Evag UTTOAOYLOTNG, OKOUN KL av gV EXEL KALLLA
Siktuakn dtacuvbeon oTEAvovVTaC TAKETA LE TtPOOPLoMO (destination) tn SteBuvon 127.0.0.1
(A kat orotadnmote aAn dtevBuvon tou Siktvou 127.0.0.0/8) autd SiekmepalwvovTal iow
(emavatpododotouvtal) otov 510 Tou ToV EQUTO.

0.0.0.0/8 (Limited source): uvavtdtal povov we StevBuvon npoéAevong (source) kat SnAw-
VEL TIKETOL OTTO UTTIOAOYLOTEC TOU “{610u” Tou SIKTUOU OTO OTIOL0 AVIKEL KL O CUYKEKPLUEVOC
urtoAoytoTi¢ evw 0.0.0.0/32 SnAwvel takETa Tou “i6lou” Tou UTOAOYLOTH.

169.254.0.0/16 (Link local): YtoAoylotég mou ivat puBuLOpEVOL va TAlpVOUV AUTOUOTEG SL-
KTUOKEG puBpioslg amo Stakopot DHCP, dtav sv AdBouv amodkplon, lte enetdn dev unap-
XEL TETOLOG SLAKOULOTNAG €lte emeldn uMApyEL kKAmolo aAlo TPoPANUa, maipvouy pa tuxaia
StevBuvon amo autnv v nieployn. MNa tig SlevBuvoelg autég yivetal avadopd oto RFC3927.

AM\ec El81kEG AteuBUvoeLg IP meplypadovtal oto RFC3330 Special-Use IPv4 Addresses.

AevBuvon IP untoAoyioth (Host) MNapadsypa
arnokAELoTIKAG Stavoprg | poodiopilet évav (1) 192.168.1.3
(unicast) UTOAOYLOTH - host (pLat O umohoyiotrig 192.168.1.3
Sdltacuvdeon)
noAuSLavoprg npoodilopilel opada (group) | 224.0.0.2
(multicast) UTTOAOYLOTWV O Spopoloyntég Tou

Sktvou (khdaon D)

EKTIOMTTAG ] 0KPOAONG npooSLopilel GAOUC TOUC 192.168.1.255
(broadcast) uTLOAOYLOTEG eV Siktiou 1 | OAoL oL uTtoAoyLOTEG TOu
uTtoSLktUou Siktuou 192.168.1.0/24

Mivakag 3.1.5.0: Tomot SteuBVvoswv IPv4

3.1.6 Yrtodiktuwon

MoAAEG opEG TPOKUTTEL N avaykn €val 6(KTuUo va XWPLOTEL 0E TEPLOOOTEPA, WUIKPOTE-
pa urtobiktua. Ot Adyol pumopel va givad:

e Owovopia SieuBuvoewv IP. MN.x. éva diktuo taéng B to omoio pmopel va €xeL 65534
UTtOAOYLOTEG Ba pmopouoe va XwpLoTel oe 8 uTtoSikTua Kal val LOLPACTEL O€ LoAPLOUEG
€TaLpElEC EPOOOV KAULA QI QUTEG HEV TIPOKELTAL VA XPELAOTEL SIKTUO LE TTAPATIAVW
ano 8190 UTIOAOYLOTEG.

o Awayxeiplotikol Adyol. Eva diktuo tagng C, plag statpeiag, xwpiletal oe umodiktua pe
Baon tnv opyavwtik dopn tng etatpeioc. Eva umodiktuo yia to Tunua NMwAnoswy,
AaAAo yla to Aoylotiplo kat to Tunua Mpoowritkol Kat GANO yia To TeEXVIKO Tunua.
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H untodiktuwaon pe dedopévn tn StebBuvon SIKTUOU KAl TNV TPOKABOPLOUEVN HACKA SIKTUOU
TipayaTomoLeltal og Suo Bripata:

e Me Bdon tnv amaitnon ywa n umodiktua i m UMOAOYLOTEG avda umodiktuo,
umoAoyiletal n véa paoka Stktuou deopsvovtag Suadikad Pnoia amnd to avayvwpLotL-
KO Tou umoloyloth (Host ID) kol mopoxwpwvTag TA 0TO AvVOyVWPLOTIKO diktuou (Net
D).

e Yroloyilovtal oL meploxeg SievBivoswv kabwg kat ot SteuBivoelg (umo-)diktvou
KOLL EKTTOUTTNG Yo KABe uTtoSikTuo Ao TG oMoleg SLeUBUVOLOSOTOUVTAL OL UTIOAOYLOTEG
Tou KABEe uTtoSIKTUOU.

Noapadewypa 3.1.6.a

@ Apaoctnplotnta 1"

Alvetal 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 50600V

oL TIEPLOXEG SLeuBUVOEWV KaBwWG Kall

ol 81euBUVOoELg UTIOSIKTUOU Kall EKTTOUTTING yLla KABe umodikTuo.

M6o0ouG UTIOAOYLOTEG UTOPEL va. €XEL TO KABE uTtoSikTUO;

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 eivat tng popdng <Net_
ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit kat Subnet_ID +Host_ID: 8bit Eddoov 1o
Subnet_ID Ba npémnel va pmopel va anaplOunoel 6 umodiktua, avadpepOpeEVOL OTOV EMOUEVO
mivaka, Ba xpelaotouv 3bit.

Wnoia aplOpnotpa
OVTIKELpPEVAL
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 SladopeTikd avtikeipeva. Su-
venwg 2bit ev apkolv evw 3bit eival apketd. ETol Ta tpla onuavikotepa Pndila tou ap-
XlkoU Host_ID, e tn popdn acwv, xapaktnpilovtal wg Subnet_ID kal mpoooapTwvTtal 0TO
Net_ID. To Subnet_ID eivat 3 bit, to Host_ID amopével 8-3=5bit (ta AlyOTEPO ONUAVTIKA PNn-
odla) kaL otn paoka, otig B€oelg Toug, avaypdadovtal Undevikd.
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AleBuvon 192 168 3 0
AwtOou

Mdoka 255 255 255 0
Auctbou 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 N dladkacia autr xwplotnke TEAIKA o€ oKTw UTtoSiKTUO Ao Ta oTola xpnot-
MOTIOLOUVTAL Ta £EL KOLL TOL UTTOAOLTTIOL TIAPOUEVOUV EAEUBEpA yLa LeANOVTLKY Xprion. Avegap-
TNTa Ke Tov {NTOUHEVO apLlBLO, 0 CUVOALKOG aplOMOG TwV UTTOSIKTUWY ivol avta Suvapn

tou Suo (2").

Ol mteploxég SleuBuvoswy yla kaBe umtodiktuo Sivovtal mapakATw:

Kal to dedopévo SikTUO ypadeTal wg

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

11000000 | 10101000 | 00000011 00000 192.168.3.0 ano

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

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

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

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

4 11000000 | 10101000 | 00000011 — 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 UTTOAOYLOTEC TOU KABE UTIOSLKTUOU £XOUV KOLVEC TLG TPELG TIPWTEG OKTASEC
(Net_ID) kot ta tpia mpwta Yndia tng tétaptng oktadag (Subnet_ID).

Ot 8teuBuvoelg amo 192.168.3.0 — 192.168.3.31 aviAKOUV OTO TIPWTO UTTOSIKTUO Kol Ha-
Alota n mpwtn Kot teAeutaia €xouv eldikn onpacia. H mpwtn, 192.168.3.0, €ival n Slev-
Buvon SiKTUOoU yLa To CUYKEKPLUEVO UTtoSikTUo evw N TeAeutaia, 192.168.3.31 eivaw n
S81evBuvon eknopmng/petadoong.

JTOUG UTIOAOYLOTEC TOU TIPWTOU UToSIKTUoU propolv va. 60000V oL SleuBuvoelg
arno 192.168.3.1 €wg 192.168.3.30, cuvoAka tpravta (30).

Avtiotoa poodlopilovtal ot Steubuvoelg kat yia Ta GAAa urtodiktua.

Adypoppa 3.1.6.a

Napatipnon: Eva diktuo taéng C £xel cuvolika Slabéoipeg 254 Sleubuvoelg yia anodoaon oe
UTTOAOYLOTEG. AnAadn Uropel va €xet Héxpl 254 uToAoYLOTEG. To (1610 SikTuO, UTTOSIKTUWEVO
o€ OKTw (8) umodiktua, umopet va £xel LéExpL 8 x 30 = 240 UTTOAOYLOTEC, L0 ATIWAELO CUVOALKA
14 uTtoAOYLOTWV. JUVETIWE N UTTOSIKTUWON €XEL WG EMAKOAOUBO TN Helwon Twv Slabgotuwy
OUVOALKA SleuBUvoewv UTEP TNG Slaxelplong 1 TG amoduyng oMWAELOS TIEPLOCOTEPWVY SL-
guBuvoewv.

Napadeypa 3.1.6.8

,@l Apaoctnplotnta 2"
Aivetal n 8tevBuvon Siktvou 192.168.17.0/24 SnAadr) pe paoka Siktuou 255.255.255.0.

e No xwpLloTel To Siktuo og UTOSIKTUA TwV 50 TOUAAXLOTOV UTOAOYLOTWV KAl Vol
6060uv:
O olLTeploxeg SleuBuvVoewv kKaBwg Kat
O ol &leuBuvoelg UTTOSIKTUOU Kall EKTTOUTING yLa KABe umodiktuo.

® 1600 UTTOSIKTUA UITOPEL VoL EXEL CUVOALKA TO GUYKEKPLUEVO SLKTUO;
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Avatpéxovrag otov Mivaka 3.1.6.0, yla va anaptBunbouv 50 umoAoylotég, anattouvtal £§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
Mdaoko 11111111 11111111 11111111 11000000
unoSiktou 255 255 255 192

Etol n véa paoka elval n 255.255.255.192 kol to Sedopévo SIKTUO ypadeTal WG
192.168.17.0/26

OL  Olevblvoelg Twv UTIOAOYLOTWY TWV UMOSIKTUWV Twpa Tila €lval tng Hopdng
<Net_ID>,<Subnet_ID>,<Host_ID> pue to Net_ID: 24bit, Subnet_ID: 2bit, Host_ID: 6bit

OL mteployxég SleuBuvoeswy yla kaBe umtodiktuo Sivovtal otov Mivaka 3.1.6.y

Opoiwg, 6Mwe Kot oTo TponyoUpevo mapddslypa, n othin A/A Sivel tov avovta apOuod
Tou unodktiou (n apidunon apyilet amd to 0, mapaTHPNOTE OTL TAUTIIETAL UE TNV TLUN TWV
Yneiwv e TETAPTNG OKTASAC TTOU avTLoTOolYoUV oTo Subnet_ID). OL UTTOAOYLOTEG TOU KABe
UTTOSLKTUOU €X0OUV KOLVEG TLC 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 m 000000 | 192.168.17.0 ano
0 11000000 | 10101000 | 00010001 111111 | 192.168.17.63 | £wg

11000000 | 10101000 | 00010001 000000 | 192.168.17.64

11000000 | 10101000 | 00010001 111111 | 192.168.17.127

11000000 | 10101000 | 00010001 000000 | 192.168.17.128

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

11
3 11000000 | 10101000 | 00010001 111111 | 192.168.17.255

Mivakag 3.1.6.y: Yrodiktua 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, eiva n 8te0Ouvon SIKTUOU yLO TO CUYKEKPLUEVO UTIOSIKTUO EVW N
televtaia, 192.168.17.63 givow n StevBuvon ekmopmnig/petddoong. To Siktuo xwpiletal
oe 2° = 4 unoSiktua.

2TOUG UTIOAOYLOTEG TOU TPWTOU UTIOSIKTUOU Mmopolv va 6008oUv oL SleuBuvoelg
a6 192.168.3.1 €wg 192.168.3.62, cuvoAika e§vta 600 (62).
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Avtiotowa poodlopilovtal ot SteuBUVoELS Kat yla Ta GAAa uTtoSiktua.

Mapatipnon: Eva 6iktuo ta&ng C €xel cuvoAika Stabéatpeg 254 SleubUvoeLg yLa amod-
S8oon og UTIOAOYLOTEG. AnAadn pmopel va €xel LExPL 254 umoloyLoTéG. To i6lo Siktuo,
UTIOSIKTUWEVO o€ Téooepa (4) urtoSiktua, pmopel va €xel péxpL4 x 62 = 248 umtohoyL-
OTEG, MLOL OTMWAELO CUVOALKA 6 UTIOAOYLOTWVY. ZUYKPIVOVTAG TOV 0plBUO QUTO HE QUTOV
TOU TIPONYOUMEVOU TIOPASELYLOTOC, SLATILOTWVETOL OTL KATA TNV UTOSIKTUWGON, 0G0
ULKPOTEPOG £ival 0 aplOUOC TWV UTIOSIKTU WY TOCO ULKPOTEPN Elval N amwAela o Sta-
B<olpec dleuBuvoelc.

Me Baon ta duo mponyoupeva mapadelyata, va UTIOAOYLOTOUV Ta {NTOUUEVQ, OTNV EMOE-
vn nepintwon unodiktuwong, n onoia adopd diktuo KAdong B.

,@l Apaoctnplotnta 3"

Aivetal n 8tevBuvon Siktvou 172.25.0.0/16 SnAadn pe paoka Siktvou 255.255.0.0
e Na xwplotel to Siktuo o€ 24 touAdyLotov urtodiktua Kat v 50600V

® 0L TIEPLOXEG SLleVBUVOEWV KaBwWG Kall

® oL 51evBUVOELG UTTOSIKTUOU KOl EKTIOUTING VLo T TEcoepa (4) mpwTa urtodikTua.

® Mooa uTtoSikTua UMOPEL Vo €XEL CUVOALKAL TO OUYKEKPLUEVO SIKTUO KOl TTOGOUG
UTTOAOYLOTEG VA UTTOSIKTUO;

3.1.7 Ataé&ikn 6popoAoynon (CIDRS), UTEPSIKTUWON KOl LAOKEG LETOBANTOU MAKOUG

Edooov pia StevBuvon IP cuvobeletat armod tn Hdoka tng, maveL va LoXVeL n ta€n/kAdon tng
S1evBuvong, OMwg auTH oploTNKE APXLKA, KOL TO OVAYVWPLOTLKO TOU SIKTUOU £lval auTo mou
opileL n ouvodog paoka. Etol SteukoAuvetal n dtadikacio tng SpopoAdynong Kat tng Stoyei-
pLoNG TVAKwv SpopoAdynong armd toug Spopoloyntec IPv4.

‘OMoc 0 xwpog Twv dleuBlvoewv IPv4 avtipeTwtiletol amnod ta mTPpwTOKoANa SPopoAdYNong we
gviaiog xwpog, xwpic tafeig/kAdoelg (Classless Inter Domain Routing - CIDR).

‘ETOLTLY. O€ pLo eTalpeia e auEnpéveg avaykeg Siktuwong (~1000 umoAoyLoteg) avti va 600etl
€va 6iktuo kKAaong B, pe omatdAn ~64000 SteuBuvoswy, divovtal téooepa Sladoyika Siktua
kAaonc C.

Mo var avtipetwriloviot dpwe we eviaio Siktuo, Suo Pndia (2° = 4) amd To aAVayVWPLOTKO
Siktvou (Net_ID) mapaxwpoUlvIal 0TO avVayvVwPLOTIKO uttoAoyloth (Host_ID) kot n ouvodog

pdoka yivetat 255.255.252.0 (11111111.11111111.111111@.00000000)

3TNV UMOSIKTUWON, OO TO OVAYVWPLOTIKO Tou uroloylotr (Host ID) 666nkav Yndia
OTO avayvwpLoTiko Tou Siktuou (Net_ID) wg Subnet_ID. AvtiBétwe, Sivovtag Yndia and
1o (Net_ID) oto avayvwplotiké urtoAoyioth (Host_ID), n evépyela autn xapoaktnpilletat
WG UnePSIKTUWON. (Snutoupyouvtal ueyoAutepa Siktua)

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

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

NA | 11000000 | 10101000 | 100000

11111111 | 192.168.131.25 | €wg

5

Nivakag 3.1.7.a: Aiktuo 192.168.128.0/22 (CIDR)

Agv untdpyel O£pa oplopol urtoSiktuwy. To Siktuo ivat eviaio kat sivat to 192.168.128.0/22

Mold eivat n 6tebBuvon Siktvou Kat mold n StelBuvon eKMOUMAG 1 LETAd0o0NG otV MEPi-
TITwon auth; (Guundeite, n StevBuvon diktuou Exel oto Host_ID undevika evw n StevBuvon
EKTTOUTING EXEL aTo Host_ID aooug. Ta unmdAdowrta Ynpia napauévouy ibia.)

ESw mpénel va emionuavoel 0TL kal oTnv MEPIMTWOoN TG UTTOSIKTUWONG UTTOPOULLE VA XpNoL-
HOTIOL OOV E METABANTOU LRKOUG HAOKEG UTIOSIKTUWGNG (Variable Length Subnet Masking
- VLSM) yia Stadpopetikd urtodiktua. AuTo €xel WG amoTéAeopa SLadopeTIKoU peyEBoug umo-
Siktua. Na epapuocoupe SnAadr umodiktuwaon og umodiktuo.

Awdypoppa 3.1.7.a

3.2 To avtodUvapo nakero IP (datagram) — Aop makétou

To npwtokoAAo Awadiktiou (Internet Protocol -IP) evBulakwvel Ta moakeTta SeSoUEVWVY TTOU
Tou mpowBouvtal amno To avwtepo eninedo oe avtodivapa nakéta (datagrams). Itnv emt-
KedoAida TwWV MAKETWY QUTWY, ot avtioTolyo media, MpooBEtel OAeg TIG amapaitnTeg dla-
XELPLOTIKEG MANpodopleg WoTe va yivel ebLKTH N EUPECN TOU TPOOPLOUOU KAL N EMLTUXNG
SpopoAdynon amno ta mpwtokoAAa §popoldynaonc.
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OL oNUOVTLKOTEPEC Ao auteg elvat n StevBuvon IP mpoéAeuong (source IP) kat n tevBuv-
on IP npooplopov (destination IP), pnkoug 32bit n kaBepLd, yla TG onolieg €yve Adyog ota
T(PONYOUHEVA.

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

To nedio ‘Ekéoon mpwtokOAAou (version) purikouc 4 bit, SnAwvel tnv £kdoon Tou XpnoLUomoL-
oUpEeVOU PWTOKOAAOU Atadiktuou (4: IPv4, 6: IPv6). Itnv nepimtwon tou IPv6 n emikedaiida
Slodoporoteital kat £xeL ehdxLoto pnkog 40 bytes.

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

O TUmog tng Yrnpeoiag (Type of Service) unkoug 8 bit, meplypddel mwg mpeneL va XeLpLoTel
TO TIOKETO KABe KOPPBOG Sivovtag mpotepaldTNTA OTNV TOXUTNTA, €AV ETLTPEMETAL SnAadn
va kaBuotepnoel  0xL, otnv aflomotia 1 oto pubuod Siakivnong (throughput). Ze vewte-
pn avaBswpnon, o RFC2474 al\dlelL Tn onuacia Tou cuykekpLuévou Tedlou waoTe va uTo-
otnpilel éva ouvolo Sladopomolnpuévwy UTtnPecLwV Kal To ovoudlet Differentiated Services
Code Point - DSCP (6 bit). To RFC3168 yapaktnpilel ta untdhouna duo bit wg pntn eldomoinon
ouudopnong, Explicit Congestion Notification - ECN (2 bit). Ot aAAay£g okomo €xouv va uTo-
otnpifouv UMnpeoieg e WOLaiteEPEG AMALTOELS OTIWG LETADOPA GWVNG OE TTPAYUATIKO XpOVO
(VolIP). Na va elvat Opwg auto epLktd MPEMEL va uTtooTnpIlETAL KoL OO TO UTTOAOLTTO SiKTUO.
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Ewova 3.2.a: To autoduvapo rakéto IP (IP datagram)

To medio ZuvoAikd pnkog (Total length) pnkoug 16 bit, Sivel To GUVOALKO UNKOG TOU AUTOSU-
vaLou Takétou (emikedalida + Sedopéva) og byte. Mmopel va apel tiuég anod 20 nou eivat
TO EAAXLOTO UAKOC TNG eTikePaAiSag xwplg dedopéva péxpt 65535 (=16 aool). Autod onuaivet
OTL TO MEYLoTO HEYEDOG autodUvapou takEtou IP mou unootnpilet to mpwtokoAAo IPv4 &i-
vau 65535 bytes

Ta nedila tng emopevng, deltepng AéEng Twv 32 bit Tou autodUvapou TOKETOU, XPNOLUO-
moloUVTaL ylol TNV MEPIMTwaon Tov amatteital Sidomaon | kotatunon (fragmentation) tou
Ttakétou IP. Otav to makETo mpokeLtal va S1EABeL armd Siktuo to omoio oto deUtepo eminedo
(CeVEnc 6ebopévwv) uTtooTtnpilel mMAaioLla KPOTEPOU UEYEBOUC OItd TO AUTOSUVOLO TTAKETO,
TOTE MOVASIKOG TPOTOC yla va e€unnpetnOeil eival va SLaoTacTeL 0€ HIKPOTEPA THRMATA,
VoL TtEPAOOUV ATto To SIKTUO KAl OTOV IPOOPLOUO VAl EMOVOoUVEEBOUV 0TO OPXLKO TIAKETO IP.
Ta KOUUATLO AUTA TOU aPXLKOU TTAKETOU, TA TUAUOTA, ArmoTteAoUV VEX AUTOSUVAA TIOKETA.
Mo vo uropei 1o mMPpwTtokoAAo IP va yvwpilel og OO APXLKO TAKETO OVAKOUV, XPNOLLO-
rolel to medio Avayvwpion (ldentification), uikouc 16 bit, to onoio €ival n tavtdtnTa TOU
TakEéTou. To medio autod sival StadopeTiko oe KABe TakéTo aAAA (6lo oTa TOKETA TTOU €lval

[90]



EMIMEAO AIKTYOY-AIAAIKTYQ3H

TUAMATO TOU (80U apXIKoU TTAKETOU. la Vol UIMOPECEL O UTTOAOYLOTIG IPOOPLOUOU va Ta Ba-
AEL LE TN OWOTH OELpa Xpnotlomoleital to nedio IXetkr Oéon TuRpatog (Fragment Offset),
unkoug 13 bit, n omola Sgiyvel Tn OXETIKN AOOTAGCN TOU TUAATOC OO TNV apxh Tou ap)Lkol
TIAKETOU Oc OKTASEC (8X) byte.

H Zxetikn Oon TuRUatog n onoia avadEpetal kal w¢ Asiktng Evtomiopou Tunuatog (AET),
elvat évag aplBuog o onoiog unmoAoyiletal wg €ENC:

Fragment_offset = n * INT((MTU - IHL*4) / 8)

omou INT(): n cuvaptnon ... To aképato LEPoG tou () ...,
MTU: Maximum Transmission Unit dnA. To péyloto pnkog Sedopévwy tou mAalciou
oto Siktuo 2ou emutEdou,

IHL: Internet Header Length 6nAadn To UNKOG TNG eMIKEDOAALSAC TOU TIOKETOU
IP.
QuunBeite otL ekdppaletol oe Aé€elg twv 32bit N 4adeg byte. H tiun mou
pog evéladEépel 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 pundév (0).

Y1tn Stadikaoia TN KATATNONG ONUAVTKO poAo mailouy Kat ot onpaiec MF ko DF. OLonpuaieg
gival pepovwpéva bit twv omolwv n katdaotaon sivat 1 1 0 kat £xouv va SnAwoouv KATL. Etol
n onuoia MF (More Fragments), UTtapén MEPLOCOTEPWV TUNUATWV, OTAV ELVOL EVEPYOTIOLN-
pévn (1) SnAwvel 6tL akoAouBouv kal GAAQ TUAUOTA EVW Otav elval amevepyormotnuévn (0)
SNAWVEL OTL €lval To TEAEUTALO TUAKA SLACTIACUEVOU TIAKETOU 1 LEUOVWUEVO TIOKETO.

Edv yla omtolodnmote Adyo to autoSUVapo MAKETO SV MPETEL VoL SLAOTIAOTEL TOTE N onpaia
DF (Don’t Fragment), anayopevon diaomnaong, tifetal o TN (1). Etol katd tn popoldynon
Tou makétou Ba akoAouBnBel Stadpoun ue MTU mou dev amattei Stdomaon f av auto dev
elvat duvato, To TakETo Ba amoppLdOel kat evéexouévwe va elbomolnBbel 0 armooTtoléag yla
NV eVEpPyeLa aUTH Tou SIKTUOoU.

210 MPWTOKOAAO IPV6 n Sldomacn Twv MAakETwV Slevepyeital Ldvo armo Tov UTIOAOYLOTH Tpo-
€\evong pe Baon to pkpotepo MTU tng Stadpoung (Path MTU - PMTU) kat dxL amo toug
evlLapuecoug SpopoAoynTEG.

H Stadikacia tng katdtunong (fragmentation) oto IPv4 meplypadetal pe meplocotepn Aento-
UEPELO O EMOUEVO TAPASELY AL,

To nedio Xpovog Zwng (Time To Live - TTL) pnkoug 8 bit, Eekvd amo Tov amootoAéa pe pLa
apxLKA T, ouvnBwg 64, kal kabe SpopoAoyntng, amd Tov omolo SLEPXETAL TO TIOKETO, HEL-
WVEL TNV TN Katd éva. Otav n TR UnSeVIoTEL TO TTOKETO QMOPPIMTETAL KAl EMIOTPEDETAL
OTOV AMOOTOAEQ SLAYVWOTIKO HAvuua oddaApatog urépBaong xpovou (time exceeded). Kabe
SLENevon tou TaKETOU amd KOUPo xapaktnpiletal avanndnon (hop). EtoL To GUyKeEKPLUEVO
nedio pnopel va xapaktnplotel kat aviiotpodog petpntng avanndnoswv (hops). Mpaktikd
Aettoupyel wg Oplo amoppung TOU TAKETOU OTAV QUTO €xel kaBuoteproel, €xeL xobel
otn Stadpopn n €xel cupPel kamolo opaApa pe tn dtevBuvon MpoopLlopol Kal epLldEpPETaL
aokoma oto Siktuo.

To neblo auTto xpnolpomolel n evioAn traceroute r tracert yia va (yvnAatrnoet tn dtadpopn,
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va kataypaet SnAadn Toug evLApecoug KOUBOUG armd Toug omoloug SLEpYovTal Ta TTOKETA
TIPOG €VA TIPOOPLOUO. XTEAVEL SLadoxIKA TtakETa e TTL apXkd 1 Kol 0T CUVEXELA TO QUEAVEL
Kot éva.

‘ETOL 0TO MPWTO MOKETO To Medio TTL pe Tun 1 adou pewwbel katd 1 otov mMPWTo KOUPOo
undeviletal, o kOpBog To anoppintel (drop), To avadEpel kal kataypdadeTal moLog ivat. 2To
SeUTepo MAKETO To Medio TTL=2 undeviletat otov SeUTEPO KOUPBO K.0.K. LEXPL YLOL KATIOLAL TN
TTL va katadEpel va GTACEL 0TOV TPOOPLOUO. Ev Tw LETALL €xouv kataypadel OAot oL evdLd-
peooL KOpPoL ot Stadpopr) mPog ToV MPOoPLoUO.

To nedio mpwtokoAAo, UnKoug 8 bit, mepLéxel Yot aplBunTLkn T n onoia SnAwveL To Mpw-
TOKOAAO Tou emunédou petadopdg oTo OMoio avAKouV Ta SE60UEV TTOU TIEPLEXEL TO TIAKKETO
IP. ‘EtoL mAnpodopeital to MpwTtokoAAo IP 0TO amévavtl AKPo GE TOLO TIPWTOKOAAO TOU ETIL-
nédou petadopdc va nmapoadwosl ta Sedopéva, oto TCP (6), oto UDP (17) i aAlou. Av
UTIAPXEL TtPOCBaon og utoAoyLoth e unix/linux, oto apyeio /etc/protocols propeite va Seite
NV avtotoyla aplBuwy Kot MTPWTokOAAwyY yla to niedio autd. To 8lo og umoloyloth ue
windows oto

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

To ABpolopa EAEyxou tng Emikedalidag (Header Checksum), prikoug 16 bit, Stacdalilet tnv
OKEPALOTNTA TWV TLHWV TWV Tediwv TG emiikedpalidac. Ebapudletal povo otny enikepoiida
TOU TOKETOU IP evw T0 (510 TO TteS {0 S£V CUUUETEXEL OTOV UTIOAOYLOHO BEWpWVTAG OTLTTEPLEXEL
v Tn 0. O éAeyxog aKepalOTNTAC TNG emikedaAidag Bswpeital emiBePAnuévos kKabwg KaTd
1 SLéAeuon Tou TakETou amnd Stddopoug Spopoloyntég autol Tpomomnololy edia tng emt-
kepaAidag pe avénuévn mbavotnta va cupBouv opaiparta.

To nedio Emhoyég (Options) sivot TPoOALPETIKO Kol XPNOLUOTOLE(Tal yia ELOIKEC AELTOUPYLEG
OMWG OxL ouxva. Otav umadpxel, To nedio TupunmAnpwpa (Padding) cupmAnpwvel To nedio
ErAoy£g pe pundevikd wote n emikepaAiSa cUVOALKA va elval aképalog aplOudg Aéewv Twv
32 bit.

Noapadeypa 3.2.1 KATATHNONG AUTOSUVALOU TTAKETOU IP

‘Eva autoduvapo maketo IP mpoepxouevo amo éva Siktuo Token Ring mpokeLTal va mpow-
BnBel otov umoAoyLotn PoopLooL o omoiog Bploketal oe diktuo Ethernet. Ta duo &i-
ktua cuvdeovtal pe evav dpopoloynth IP. 2to diktuo Token Ring (20 eminedo) to MTU =

4482 bytes, dnAadrn to TMAaiolo UTopel va peTadEpel SedoUEVa PEYLOTOU HEYEBOUG
4482 byte. A6 tnv aAAn peptd to Siktuo Ethernet éxet MTU = 1500 bytes, dnAadn to
mAaiolo tou pmopel va petadEpel to oAU 1500 bytes. Ta dedopéva evog mAatoiou Token
Ring ta omola eival éva moketo IP dev “Ywpouv” oe éva mAaiolo Ethernet. Zuvenwg to
TakETOo IP mpemel va dtoomaotel. Auto emnttpenetal ebpocov to DF=0. Na meplypadel n ot-
adlKaola KOTATUNOoNG Kol EMavo.cUVOEanC ToU apxLKoU TTOKETOU.
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Ewova 3.2.8: Aiktua pe dtadopetikd MTU

To apxLKO TAKETO £XEL GUVOALKO URKoG 4482 bytes ) enikepaliba 20 kot 4462 edopéva. Kabe
TUAMO Oa TIPETEL va €XEL CUVOALKO PKog padl pe tnv erikedaiida Total_Length <1500 bytes
KOl TO MAKOG TwV 8£8opévwv va givat aképato ToAAamAdoLo Tou 8 yia va Byaivel aképata n
TLUA TNG OXETIKNG B€oNn¢ Tou TUNUatog (Offset).

Mpémnet va eival SnAadn:

Payload_Length = INT((MTU - IHL*4) / 8) = INT((1500 - 20) / 8) = INT(1480/8) = 185 oKTd6eC
byte 1 185x8 = 1480 bytes.

JTnv nepintwon pag cupPBaivel va eivat to 1480 kal aképato MOAAAMAAGCLO Tou 8.

To apxLko TaKkETo Twv 4462 bytes dedopévwy Ba xwplotel o INT(4462/1480)+1 maxéta &n-
Aadn INT(3,01486)+1 = 4 ntakéta, 3 moketa twv 1480 kal éva pe to Sedopéva Tou ePLooEeD-
ouv dnAadn 4462-(3x1480)= 22

3TNV mMapakAatw ekova 3.2.y paivetal n Stadikaoio KAtdtunong

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

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

H oxeTikr BE0N TUAMOTOC ETULTPETEL OTOV UTTOAOYLOTH TIPOOPLOLOU VA TOTIOOETOEL TAL TN Q-
TQ L€ TN CWOTH OELPA YLa T CUVOPHUOAOYNON TOU apXLKOU TIOKETOU AKOMN KL OV QUTA €XOUV
dTACEL OTOV MPOOPLOUO e SLOPOPETIKI OELPA.

'O\a ta THApOTa Tou (8lou apxtkol TIAKETOU €XouVv TNy (la T oto medio Avayvwplon.

1o TuRpa 20 TUua 30 THAuA 40 TUApHA
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 TUNMATOC 0 185 370 555
(oktadeg byte)

Mivakag 3.2.a: MNedia emikepaAlSwV TUNUATWY KATATUNUEVOU TTAKETOU IPv4

Otav ta THARAto GTACOUV OTOV UTIOAOYLOTH TPOOPLOMOU CcuVapUoAoyoUVTOL OTO apXl-

KO SlaoraoB£v rakeTo IP.

Ewova 3.2.6: EmavacUvbeon katatunuévou nakétou IPv4
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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 Omoio UTIOOTNPIL(EL UEYLOTO UNAKOG
Sedopévwy mhatoiov (MTU) 1000 bytes. To rtakeTo Oa katatunOei;

Y€ MEPUMTWON KATATUNONG, UTIOAOYLOTE TOV 0plOUO TWV THNUATWY, TO HKOG SE60UEVWV
TWV TUNUATWV Kol SWOTE yla KABe Tunua ta edia Mrkog emkebaAibag, SUVOALKO UNKOG,
Avayvwplon, DF, MF kat Zxet. Béon tunuotog (Offset).

Ewkova 3.2.€: Aiktua pe S1apopeTiko

MTU

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

ZEKWVAUE OPXLKA LE TO UNKOG SESOUEVWV TWV TUNUA-
Twv to omolio 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
OGUVOALKO Unkog elvat 996 bytes

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

KaBe tunpa Ba £xel o 1610 medio avayvwplong Le To apxLko TakeTo (0x4a28) kat to DF=0.
Emiong to MF=1 ekt6¢ amo to televutaio TUNUa oto onoio Ba eivalt 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 TpAua 20 TUApa 30 THAMA
Mnkog erukedalidag 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
Zxet. Oéon TUAMOTOG 0 122 244
(oktadeg byte)

Mivakag 3.2.B: Medla enikepaAibwyv TUNUATWY KATOTUNUEVOU TIAKETOU IPv4
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3.3 NpwtdkoAAa avelpeong Kat anddoong Sieubivoswv, Address
Resolution Protocol (ARP) kat Dynamic Host Configuration Protocol (DHCP)

Ye évav KOpPo o omoiog smBupel va amooteilel dedopéva os kamoov Ao, to emtinedo
ebapuoyng Eekwva t Sadikaoia evOUAakwong Kat kabe eminedo eival umevBuUvo va mpo-
00€0el TIG SIKEG TOU SLaxelploTIKEG MAnpodopieg oto makéto (PDU - Protocol Data Unit). To
eninedo Stadiktvou (30 OSI):

e Snuoupyel éva autobSuvapo makéto IP evBuhakwvovtog ta Sedopéva Tou Tou
napadodnkav and To mapandvw eNMeSo PLETAPOPAG Kot

e tomoBetei ota avriotoya nedia tng emikedpaiidag tig StevBUvVoeLS IP mpogleuong Kat
T(POOPLOHOU - KABWG Kal O,TL GANO amatteltal.

® JTn oUVEXeLa TO TtaPadideL 0TO APECWG KATWTEPO eMinmedo.

To eninedo mpooBacng Siktuou 1 Levéng dedopévwy Tou OSI Opwg b€ yvwpllel Timota and
SteuBuvoelc IP mapd povo ylo dteubuvoelg 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 KOUPOC pe tn SteBuvon IP Tou undpxeL oTo
avtioTtolyo nedio Tou aUTOSUVAOU TIOKETOU.

Tov ouVSETIKO Kpiko avapeca ota duo enineda, amna-
VTWVTOG 0TO EpwTnUa “ota eivat n puotkn dtevBuv-
on (MAC) tou kOUBoU e TN CUYKEKPLUEVN dlelBuvon
IP;” avalapBavel to mpwtokoAAo avaAluong Stevbuv-
oewv ARP (Address Resolution Protocol).

To epwtnua ARP (ARP request) ameuBlvetal oto
Tomiko Oiktuo Ethernet pe éva mAaioclo ekmopmng
(broadcast) pe 6tevBuvon Ethernet mpooplopol FF-FF-
FF-FF-FF-FF (48 dool). Auto onpaivel OTL To epwtnua
dtavel og 6AOUG TOUC KOUPOUC.

OLkopBolotomnoioldev exouvtny dlevlBuvon IP nomoia

Ewova 3.3.a: To mpwtokoAro ARP nep\apBavetal oto epwTnua, arAd to ayvoouv. O

KOUBoc¢ o omoiog avayvwpilel tnv Sikr tou SlevBuvon

IP artootéAAel pa andvinon ARP (ARP Reply) pe éva mAaiclo pe mpooplopod tnv StetBuvon
Ethernet Tou epwtolvtog ameuBuvopevog pdvo o€ QUTOV (unicast).

‘Etol, Twpa ma eivat yvwaotr n duoikr dtevBuvaon tou mapaAfTn Kot Uitopel val oAokAnpwBel
1o mAaiolo Ethernet kat va anootalel otov mapaAnmen.

Ma va anodpeuyxboUV Ta CUXVA EPWTHHATA TIPOC TO TOTILKO SIKTUO pE TAaioLa EKTTOUTIAC (-
Enuévn Siktuakn kivnon), ol otaBpot Statnpolv MPocwWELVA TIG ATOVTNOELS TTou £Aafav os
€vav mivaka avtiotolyiag dteuBuvoewv IP og SleuBuvoelg Ethernet otnv torukn pvnun (arp
cache). EtoL mpv umtoBaAAouv vEo epwtnua eEAEyXouv Tov ipoowpLvd Ttivaka (cache) arp kat
UTIOBAANOUV EPWTNUA LOVO OTaV SEV UTIAPXEL KATAAANAN KOTAXWPLON OE QAUTOV. YTIAPXEL EVOC
niivakag ARP yla kdBe Siktuakn Stacuveon (kapta SIKTUoU) evOG UTTOAOYLOTH.

MNapakdtw dpaivetal évog nivakag arp (cache) evog urtodoyiotr pe A.Z. Windows7. Ot Suva-
HLKEG KATOXWPNOELG TIPOEPXOVTAL QMO EPWTNOTA arp EVW Ol OTATIKEG Elval TIPoKaBopLoUE-
va puBuopévec. Mpooéte otL n StevBuvon IP ekmounng avtlotolkel oe StebBuvon Ethernet
EKTIOMTNG.
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AtocoGvdeon: 192.168.1.200 --- 0xb

ALeGOuvorn Internet @uoilxkf dLevOuvor Ténog

192.168.1.1 74-ea-3a-cd-06-40 duvap LrO
192.168.1.65 00-04-00-ed-£f9-68 duvapu LkS
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 oTaT 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 SUVAKEG KOTAXWPLOELG TOU TIiVOKOL arp UETA TNV TIOPEAEUGCT OPLOUEVOU XPOVOU XWPIG va
xpnotpomnotnBouv, Staypadovtat. O xpOvog MOKIAEL amtd UEPIKA SEUTEPOAETTA UEXPL LEPLKA
Aemtd (cuvnBwcg 1-5 Aemtd) kal propei va puBuLoTel amod Tov SLaxELPLOTH TOU GUOTHLOTOG.

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

Ewova 3.3.B: Aopr makétou ARP

JTnv enopevn ewova 3.3.y daivetal éva epwtnua ARP (ARP request, Opcode: 1) énwg uro-
BAAOnke amod tov unoloyloth pe StevBuvon IP 10.146.0.110 o omoiog epwtd mola eival n
StevBuvon Ethernet tou umtohoyloth pe dtevBuvon IP 10.146.0.65. Zuykplvetée To pe tnv Soun
Tou TAKETOU ARP kot avayvwpiote ta Stadopa medla Tou Kal TG TIUEG TTOU TEPLEXOUV. (H
Kataypapn EYLVe UE TOV avaAutn MpwTtokoAAou wireshark)
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Ewova 3.3.y: Epwtnua ARP (ARP request, opcode 1)

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

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

Eav dev Bpebel kataywpnon otov mivaka ARP kal oUte amavtnBeito epwtnua ARP (ylati iowg
QITAWG O UTTOAOYLOTNAG LE TN OUYKEKPLUEVN IP va gival KAELOTOG 1 VoL NV UTIAPXEL) TOTE ETTL-
otpEdetal otnv edpappoyn SLayvwoTIKO HAVULA OTL O UTTOAOYLOTI G TTPOOPLOUOU &€& UMopEl va
nipooeyylotel. Mapddelypa eKTEAECNC ping o€ avUTAPKTO 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 avtiotoixnong
SlevBuvong IP mpooplopol os puoikr StevBuvon Ethernet amd to mpwtokoAAo ARP Omwg

dalvetal oto SLaypappo PonG.

Ewova 3.3.€: Avahuon SteuBuvoewv ARP

MOALg amoktnBel n duaoikr dtevbuvon mpoo-
plopoU, Snuloupyeital to mMAaiolo (frame) kat
QIMOOTEAAETAL OTOV UTTOAOYLOTH) TIPOOPLOUOU.

To mpwtokoAo ARP €xeL tumomolnBel oto
RFC826.

Eav évag umoloylotng dev yvwpilel tnv dikn
tou SlevBuvon IP, emeldn lowg va pnv tou
€XEL oploTel, TOTe Umopel va {NTAOEL va Tou
anodobel pia. Tn dadikacia auth pnopel va
v avaldfel 10 MPWTOKOAAO avtiotpodng
avaluong &weuBivoswv (Reverse Address
Resolution Protocol - RARP) os cuvepyaoia pe
evav eunnpetnty RARP, o omoiog sival -
doptiopévog e tnv anodoon SteuBuvoewy IP
OTOUG OLTOUVTEG 0TaBUOUC.

To mpwtdkoAAo RARP avaAappavel va TAnpodoprcEL TOV EPWTWVTA UTIOAOYLOTH YLa TO
mota eival n 6k tou devBuvon IP, ota StevBuvon IP mpmnel va mapeL.

Emedn Ouwg meplopiletal povo otnv Sevbuvon
IP kot évag UTIOAOYLOTHG XPELAeTaL EMUTALOV pUB-
ploglg Omweg paoka Sktuou, TPoemAsYUEVN TIOAN,
Stakopoteg DNS k.4 To RARP xpnolpomnoleitol ano
omavia £€wg kabolou. Mepypadetat oto RFCI03.

Avti autol XpnoLUOTIOLEiTOL TO MPWTOKOANO EKKi-

vnon¢ BOOTP (BOOTstrap Protocol) kot To vewte-

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

SleuBuvoswv urnoloywotry DHCP (Dynamic Host Configuration
Protocol).

To BOOTP elval mpooavatoAlopévo yla xpron and SIKTUoKoU¢ UTIOAOYLOTEG Xwplg Sloko.
AuToL Ol UTIOAOYLOTEG EKKLVOUV TIaipvovTaG OAEG TIGC pUBUIOELG TOUG Kot GOPTWVOUV TO AEL-
TOUPYLKO TOUG CUOTNUO oItO KATTOLOV SLOKOWLOTH Tou Siktuou. To DHCP gival mio eUEALIKTO Kot
£XEL ETUKPATAOEL KABWG TPOohEPEL CUUPBATOTNTA TTPOG TA oW UIMOPWVTAC VO EEUTTNPETAHOEL

Kal eAdteg BOOTP.

Qa npémnel va onuelwbel mwe avtiBeta pe ta mpwtdkoAAa ARP/RARP ta omola Asttoupyouv
WG evllapeoa Twv ernédwy 2 kat 3 tou OSI, ta npwtokoAAa BOOTP kot DHCP kaAurmtouv
Ko To eminedo edappoyrg touv TCP/IP. Eival epappoyég mou akoAouBoUlv Tto povtélo Te-
Aatn-g€untnpetntn (client-server). NapoAa autd, mneldr o pOAOG TOUG yLa TG puBUicELS TOu
MPWTOKOAAoU IP eival onpavtikog Ba meplypadouv pall Tou.
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3.3.1 Xprion BOOTP amnod octabuo xwpig dioko

o aitnpa aneuBuvetal oto Siktuo pe ekmopnn (broadcast) kot n amavinon Ke Tig puBUIGELS
AapRavetat otn puoikn StevBuvon amokAelotikng Stavoung (unicast) Tou meAatn.

o O\UTOAOYLOTAG EKKLVEL Kal TAnpodopeital Tn puoikr Tou tevBuvon and z] ROM Tng
Kapteg Siktuou tou. H ROM mepléxel kal pia teAeiwg Baotk uhomoingf tng otoifag
npwtokdAAwv tou TCP/IP

e Anuioupyelsya maketo UDP pe aitnpoa BOOTP (BOOTP Request)sfpog tnv Bupa 67.

e EvOulakwvetalN\ge Takéto IP pe StevBuvon mpoéleuong/0.0.0.0 kot Slevbuvon
TLPOOPLOUOU TN SLeBQuvon ekmoumnng 255.255.255.255

e Ev ouvexelo evBulakwwetal o éva mAaiowo pe StevBOvon mpoéleuong tn Sk Tou
duown SevBuvon kal siewfuvon mpooplopou tnblevBuvon ekmopmnng FF-FF-FF-FF-
FF-FF Kot OTEAVETOL OTO TOTUKONSIKTUO.

e O Slakoptotrg BOOTP napaAapBAaveL to attafia.

e Arnavtd pe mhaiolo otn puotkr StelBdoH] Tou attovvta wg StelBuvon MPOOPLoHOU.

e To evBulakwuévo TaKETO IP €xel wgBesfuvaon mpooplopol ty SievBuvon IP mou
arnodidetal oTov AltoUVTa UTTOAOWOTH.

® To evBulakwueévo TakeéTo UDPE mpooplopo TN Bupa 68 sival amdvinon BOOTP

(BOOTP Reply) kat mepApfiavel To ovopa kat tn B&gn evog apxeiou ekkivnong.

e O umoAoyLoTng xpnoluorfolel To amAo MPWTOKOAAO HeTAhOPAG apxeiwv TFTP (Trivial
File Transfer Protocgl kot petadoptwvel To apxeio ekkivnon

e Me TNV 0AoKANpWGN TNG LETAdOPTWONG AMOCUUTILELEL TO apxele eKKivnong otn RAM,
eKKWVEL Kal agflkorolel (puBuioelg TCP/IP) to Asttoupytkd cVOTNUONTENOG EEKIVA TV
€KTENEDN 2N C TTPOKABOPLOUEVNG EdapLOYNC.

To mpwtokpXAo BOOTP Asttoupyel akoun kL av mapspBariovrat Spopoloynteg, dnAadr o
QLTWV UROAOYLOTNG Kal 0 SLakopLoTAG Bplokovtal oe StadopeTikd puoikd Siktua. Autdeivatl
edkrd epooov ol evdlapeosol Spopoloynteg urtootnpilouv Ty Mpowbnon attnudtwyv BOOTP

2{TOUpPYWVTAG WG MPAKTOPEG avapetadoong (BOOTP Relay Agent). To mpwtokoAAo BOOTP
nieplypadetat oto RFCI51.

3.3.2 To npwtokoAAo duvapkng dteubétnong urtohoyitoti DHCP

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

Erutpénel og £€vav UTTOAOYLOTH VO OTTOKTA TG pUBUICELS TTou XpeldleTal o€ éva HOVo pvUpa
Kot va AapBavel pia SteuBuveon ypriyopa Kot SUVOLULKA.

KaBopilel tpelg TUMoUC ekywpnong dteubuvoewv:

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

® quTtouaTn puBulon (automatic configuration), katd tnv omola o Siakopiotng DHCP
EKXWPEL pLa poviun dtevBuvon og évav UToAoyLoTr o omolog cuvdéetal Mpwtn dopdad,
Ko

e Suvauikn pudbuwon (dynamic configuration) katd tnv omoia o Stakoulotng daveilel
HLoBwvel pa SlebBuvon og €vav UTIOAOYLOTH VLo TIEPLOPLOUEVO XPOVO.
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H Suvapikn pubuion givatl Kot n o ouxva XpnoLULOTIOLOUEV.

Ta Aeovektpata tov DHCP

OL TtePLOCOTEPOL XPNOTEG OV AVTIAAUBAVOVTAL TLG TEXVIKEG AETTTOUEPELEG TNG SIKTUWGCNG
Kot oL puBuioelg tou TCP/IP yla va cuvdeBouv oe Siktuo, Toug dpaivovtal moAUTAoKeG. To
DHCP &ivel tn duvatotnta ¢’ autolg Toug Xpnoteg va ouvdeBolv eUKoAa oTto SIKTUO Kal
0TO SLOKELPLOTH) TO TIAEOVEKTNA TNG KEVTPLKAC SLayelplong twv pubuicewy Kat TNV EUKO-
Aol UTTOOTAPLENG TWV XPNOTWV Kol GUVTAPNONG TOU SIKTUOU.

To mpwTtokoAAo DHCP emuTpENEL 0€ £vVav UTIOAOYLOTH VO TTAPEL ETIUTAEOV pUBUIOELG TEPAV TNG
S1evBuvong IP omwg paoka Stktvou, PoemAeyEVN TTIUAN, Slakoulotég DNS. Mmnopet va ra-
pelL pubuioelg oto eninedo SLadIKTUOU yLa TOV UTTOAOYLOTA 1 Yo KABe Tou Siktuokh cUvoeaon
aveéaptnta, pubuioelg yia to eminedo {evEng Sedopévwy, yla To TPwWTokoAo TCP (petado-
pAc¢) Kot yla untnpeoieg (edpappoync) onwe Stokoptlotég xpovou (NTP), Stakoplotég aAAnho-
ypaodioag k.Am. OAeg autég ol emhoyeg paivovtal oto RFC2132 kal 0Ta GUUMANPWHATIKA TOU.

‘Evag urtoAoylotng, puBULopEVOG Va XpnoLpomolel tnv urtnpeciot DHCP, auéowg PETA TNV EK-
Klvnon tou:

Anpoupyet éva takéto UDP DHCPDISCOVER ot BUpa ripooplopol 67.

To evBulakwvel oe makéto IP pe SlevBuvon mpoélevong 0.0.0.0 kat StevBuven
TPOOPLOUOU TN SlevBuvon ekmounng 255.255.255.255.

3TN ouveéxela To eVvBUAOKWVEL og €va TAaiolo pe dlelBuvon mpogAeuong tn Sikr Tou
duowkn dlevBuvon kat SlevBuvon mpooplopol TN dtevBuveon ekmounng FF-FF-FF-FF-
FF-FF Kot OTEAVETAL OTO TOTUKO SIKTUO.

Eqv umdpyouv efumnpetntég DHCP avtamokpivovtal o kabévag pe éva makéto
DHCPOFFER otn BUpa 68, evOUNOKWUEVO O TMAKETO IP €KMOMUMAG KOl TAQLCLO
ekmopnng (dteuBuvoelg mpooplopol 255.255.255.255, FF-FF-FF-FF-FF-FF). Otav lvat
edIKTO, amopeVUYOUV VO OTTAVTOUV LE TTAALOLO EKTTOUTING.

O meAATNC UTTOAOYLOTHG ETUAEYEL TIC PUBUILOELG TTOU TIPOadEpovTaL amo Evay amd TOUG
€€UTNPETNTEC KoL TO SNAWVEL amooTtéAAovToC Eva makeTo ekmounic DHCPREQUEST oto
oroio INtd TIg mpoadepOpEVEC puBUioELS.

O e€umnpetntrg DHCP mou npooédepe Ti¢ pubuioslg emuPePatwvel tnv mpoodopd Tou
pe éva makéto DHCPACK.
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Ewkova 3.2.2.a: Asttoupyio DHCP

Ao t Andn tne emiBeBaiwong DHCPACK kal otn cUVEXELOL O UTIOAOYLOTHG AELTOUPYEL UE TLG
SIKTUaKEG puBuioelg ou mrpe (katdotaon Asopeupévog - BOUND). H &tevBuvon IP mopa-
XWPELTOL OTOV UTIOAOYLOTH YLO. GUYKEKPLUEVO XPOVLKO SLACTNHA KOl XOPOKTNPLleETOL WG Wi-
oBwon (lease).

ATIO TN OTLYUA QUTH, O UTIOAOYLOTHG apXilEL TN OXETIKA LETPNON XPOVOU WOTE va TIPOPEL OTLG
KATtAAANAeG evépyeleg mapataong the HioBwaonc tng StelBuvong mpty tn Anén tng. Kpatda Svo
XPOvoug,

e Tov T1, petd tnv mopéAeucn tou omoiou mpoomabsl va avavewoesl tn picbwon
(DHCPREQUEST - unicast) ano tov Slakoplotr o onoiog £€dwoe apyikd tn dtevBuvon,
niepva dnAadn oe katdotacn RENEWING kat

e Tov T2, UeTA TNV MOpEAEucn Tou omolou avalntd avavéwon 1 véa OlevBuvon
(DHCPREQUEST - broadcast) and omotovénmnote Stakoptotry DHCP mepva dnAadn oe
katdaotoaon REBINDING.

O xpovog T1 eival mepinouv (0,5*xpovog_picBwong) kat o T2 mepimou (0,875*xpovog_picbw-
ong). Elvatr SnAadnT1 < T2.

Otav o unoAoyLotng teppatilel tn Aettoupyia tou opald (shutdown) mpwv AréeL n pnicbwon
¢ SlevBbuvong, tote aneleuBepwvel TV SLeVBUVOT TOU OTEAVOVTAG TPLV TOV TEPLATLOWO,
otov Sdltakoptotr) DHCP, éva makéto DHCPRELEASE.
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To mpwtokoAAo DHCP mpofAEnel emumA€éov Kot Ta €€AG LNvULOTO:

e DHCPNAK (amd tov Slakoploty mpo¢ tov meAdtn). Edav petda amd éva altnupa
DHCPREQUEST o Stakoptotng dev emaAnBeloel wg owoTEG TIg {ntnbeioeg pubuioelg
amavta apvnTika pe DHCPNAK.

e DHCPDECLINE (amo tov meAdtn mpog tov Slakouloth). Edv petd amod pia mpoodopd
DHCPOFFER, o meAdtng Stamotwoel OtL ol pubpuiocelg mou tou 660nkav eival og cL-
YKpouon Ue autég aAAou umoloyloth, T anoppintel pe DHCPDECLINE kat €ekwva tn
Sadikaoia and tnv apyn pe DHCPDISCOVER.

e DHCPINFORM (a6 tov meAdtn mpog tov Slakoptotr). Amd tn oty Tou O TMEAA-
™G €xeL AaBeL StevBuvon IP kal B€AeL mpoobeteg mAnpodopieg pubuioswyv, e pumopet
va oTellel véo aitnua DHCPREQUEST. Ztnv mepimtwon auth T Intd pe éva aitnua
DHCPINFORM.

H Aettoupyia tou mpwtokoANou DHCP umootnpiletal kal and MPAKTOPES OVAUETAS00NG
(DHCP Relay Agents) yia tnv e€umnpétnon mehatwv ot onoiot ¢ Bpilokovtal oto (610 dpuctko
Siktuo pe tov Slakoptoth. O eAdtng epooov dev £xel Siktuakeg pubuioelc oe emimedo IP Sev
UTIOpEL VOl ETILKOLVWVAOEL e UTIOAOYLOTEG o€ dAAa Siktua. Evag uTtoAoyLoTAC Ttou BplokeTat
oto (610 puoLko Siktuo pe Tov meAdTn, mpowOel To attnud tou meAdtn oto Stakoutoty DHCP
070 AANO S{KTUO KoL TOU eMLOTPEPEL TNV AmAvTnon.

To mpwtokoANo DHCP mpotdBnke wg enéktacn tou BOOTP, apyikd ota RFC1531, 1541 ta
ormotla €xouv avtikataotabel anod to RFC2131. OAeg oL mMAnpodopleg OXETIKA e auTO Bploko-
vTaL oto RFC2131 Kol 0T GUITANPWUOTLKA TOU.

3.4 AieuBuvoeLg IP ko Ovopatoloyia

H 8ekadikn onpeloypadia pe teleieg (four-part dotted decimal notation) sival évag oXETIKA
€UKoAOG TpoTmog ypadng dteuBlvoewv IP oL omoieg eivatl Suadikol aplBuol Twv 32 bit. Etol
To va Bupdtal évag xpnotng évav aplBpo onwc o 192.168.1.2 sival oXeTIKA VKOO, OUWG
To va Bupadrtal évav TETolo aplBuo ylo kdBe urtoAoylotr) otov omolo BEAeL va cuvSeBel eivat
Sduokolo.

Elval oav va mpoomaBei va Bupdtal toug aptBpoig tnAedwvou OAwv Twv GiAwv Kal yvwoTtwy
TOU TOUG OTtoloug TIPOKELTAL KATIOLA OTLYUN va KOAEoeL amd to TNAEédwvo. Ouudtal Ta ovo-
HOTA TOUG Mol OXL KAl Toug aplBuouc tnAedwvwy Toug. Otav MpoKeLtal va ThAePwWVNOoEL O
KATOLOV XpNOoLUOTIoLEL évav TNAEPWVIKO KATAAOyo oTov omoio avalntd To OVOWO. TO OTolo
yYVwplilel kat xpnotporolel Tov TNAePwVIKO aplOpd TToU avTLOTOLXEL 0TO OGvopa.

H Stadikaoia tng evBUAAKWONG amaltel aplOuntikég Steubuvoelg. Ma toug avBpwmnoug &i-
val 1o BoAlkd to ovopata. Etol anod tnv apxn tou Aladiktuou Kal TnG avamtuéng tThg opd-
S0 MpwtokOAAWV Tou TCP/IP xpnotponotifnkayv amAd JLOVOAEKTIKA OVOMOTA LIE TA OTtola
avadepovtav otouc dlacuviedSepévoug UTIOAOYLOTEG. OUwWG Empeme vo UTTAPXEL a Alota
avtlotolkiag N petadpaong ovopdtwy o Steubuvoelg IP tnv omola Ba cupBoulevovtav ta
TIPWTOKOANQ WOTE VAl XPNOLUOMOoLoUV TNV avtiotowyn apduntkr) StevBuvon. To poAo tng Ai-
otag autng avélaPe to apxeio HOSTS.TXT avtiypado tou omoiou eixe otn dtdBeon tou kA Be
uTtoAoyLoThg Tou SiktUou. To MPWTOTUTIO EVNLEPWVOTAV KEVIPLKA oo €vav SLOXELPLOTLKO
KOUBo kal Stavépovtav éva avtiypado tou og 6Aoug Toug aAouc. To apxelo autd umapxeL
KOl OTOUG ONMEPWOUCG UTIOAOYLOTEG TAPOTL eV evnUEPWVETAL KOl Sev xpnoldomoleital
ouvnOwc. & uroloyloth pe windows sivat to %SystemRoot%\System32\drivers\etc\hosts
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gvw og urtohoyloth pe unix/linux to /etc/hosts. MNa to apyeio HOSTS.TXT kattn doun tou Seite
To RFC952.

MNapadelypa apxeiou hosts and unmoloylotr 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 Kalpod Kot TNV LeEYAAn avénon tou aplBpol Twv KOUBwWV Tou Atadiktuou, Tn duvapl-
Kr ouvoeon oA Kot armocUvdeon TwV KOUPBwWY, 0 eMIMESOC XWPOG OVOUATWY KAl TO OPXELO
HOSTS.TXT 8gev emapkoloav yla va. SWoouv pia oadn Kot IPOomAvVIwY EMKALPOTIOLNUEVN EL-
KOVa TwV UTIOAOYLOTWV Tou StktUou.

‘Etol, vwplig akopn (1983, RFC882,883), mpotdBnke kat ulomotndnke n Yrnpeoio Ovopdtwy
Neploxwv (Domain Name System - DNS). Eva cUotnpa ovopdtwy to omnoio Sev gival emimne-
860 aANG LlEpaPXLIKA SOUNHUEVO, OPYOVWHEVO GE TIEPLOXEG KoL UTIOTIEPLOXEG O SLadopa emi-
neda. 11O KATWTEPO eMminedo, 0TO APLOTEPO UEPOG, BplokeTal TO Gvopa Tou umoloyloth. H
Sladikaoia avriotoiylong-petadpacng ovopdtwy oe SleuBuvoelg IP ovoudletal avaiuon
ovopdtwv (name resolve) KoL TO KOUMATL TOU AOYLOMLKOU TIOU €ival EMLPOPTLOUEVO LE QUTH
name resolver.

H popdr| evog t€tolou ovouatog sivat:
UTTOAOYLOTHG.UTTOTLEPLOXN_N. ... .UTtOTtEpLoXn1.meploxn.meploxn_TLD
(TLD = Top Level Domain - meptoxn avwtatou enutedou)

To mMANpPeG 6vopa Tou Slakoptotr tou 2o0u EMA.A. Katepivng eivat:

2epal-kater.pie.sch.gr
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Ao 6€1LA IPOG OPLOTEPA KAL ATTO OVWTATO TPOG TO KATWTEPO eMinedo n onpaocia elvat n
e&ne:

.gr ‘Ovopa meploxng avwtatou emmedou (TLD), EAAGSA.
.sch.gr OvVOoLO TIEPLOXNG, TO OXOALKO Siktuo (.sch.)
.pie. ovopa urnomeploxng, Miepla

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

H &taxeilplon tou cuotrpatog DNS elval kot auTh LEpapyLKh Kol KATOVENKEVN o€ SLddopoug
SLOKOULOTEG TNG UTINPECLOC yia SLadOPETIKEG TIEPLOXEG KAl UTIOTIEPLOXEG.

Meploodtepeg mMAnpodopieg umopouv va Bpebolv ota RFC1034, 1035. Ektevrg Adyog yila tnv
Yrninpeoio DNS yivetat 0to 60 kedpdlato To omoio avadépetal oto emninedo Epapuoync.

3.5 AleuBuvolodaotnon IPve

To mpwtdkoAAo Aladiktuou IPv4, amd tn dekaetia tou 1980, AVTIUETWITLOE EMITUXWE TLC aVAL-
WKEG TNG TTAYKOOULOG Stadiktuwong. Opwg Ue tnv tepdotia avénon tou aplBpol twv Sias
OUNESEUEVWY UTIOAOYLOTWY Apxloay vo epdavilovial KATaoTAOELS Ol Omoileg odnyouy o
TIPWTOKOANO OTa OpLA TOU. H ONUAVTIKOTEPN OO QUTEG £lvat N €§AVTAnon Twv Staf<dipwv
S1evBuvoswv. Etol mpogkuPe n avaykn €MEKTACHG ToU TIou 0dnynoes otnv £kdoaoryb (IPv6).
Ta KUPLOTEPNTPOBAN AT TTOU avTLETWTTIEL TO IPV4 KaL NpBe va dwaoel AVoeLg yvéa ékdoon
TOU TPWTOKOAAOY cuvoyilovtal ota €ENG:

e To IPv4 mpoPAsgiel SteuBuvoelg pnkoug 32 bit kat éva xwpo SteuByYoewv BewpnTikou
Hey£BoUC. O aplBog autog, av AdBoupe umtoPn Ttoug neplopidlols tng Steubuvalo-
80tTNoNG, elval otnV REOYHATIKOTATA TTOAU HKPOTEPOC. O TpEfiog avénong twv Slabé-
oluwv SleuBivoewy eivql va auénbei o aplBpog twv Yhodlwv (bit) mou SlatiBevral
yta tn SteuBuvolodotnon. EroL 0To vEo MPWTOKOAAO T9-0T0(0 OVOUATETOL MPWTOKOAAO
AwadiktUou IPv6 (€kSoon 6) By dteuBuvoelg éxouyunkog 128 bit. Ektog amnod to mpo-
BAnpa tng e€avtAnong twv SLaBégLuwv SleubuyGewv To VEO TMPWTOKOAAO KANBNKE va
avTlpetwrtiost kat aAAa poBAnuote, ta onala mpogkudav kKuplwg Adyw ylyavtwaong
Tou Atadiktuou.

e OL mivakeg SpopoAdynong otoug SPoUoMQYNTEG Ttou Siktuou kopuou (backbone
routers) mepléxouv mAnpodopiegOpopoloynene ya kabe Siaocuvdedepévo Siktuo
OTOV KOOWMO. To HéEyeDOG TwV THUAKWY aUuTwYV aUEBNKE 0 avnouxntika opla (o€ Te-
ploocotepa anod 500.000 dpgfioddyla, ota péoa TouN2015) pe amotéAeopa amod ToA-
AoUGg €L81KOUG Vo BEWPEADL ONUAVTIKOTEPO TTPORANUO BKOUN KoL Ao TV €€AVTANGCN
Twv SleuBuvoewv. H BeAtiotonoinon tng dStadikaoiog tng SpOHoAdynong elval AUecnS
T(POTEPALOTNTAL.

Y& auTO cUPPBAAAeL ramAomnoinon tng emkepaAidag tou akétou IPV6 K €EuTvn xprion Twv
TIPOQLPETIKWY eTUKEDOAIO WV ETIEKTOONC.

H Stadikaoigremitayuvetal kabwg dev xpelaletal va umoloyiletol aOpolopa sAEyXou TG
emukepalbdag (6ev umapxel oto IPv6) oe kaBe SpopoAoynth.

EmioneSev emitpénetal n SLACTIOON-KOUTATLN O TIOKETWV 0TOUC eVOLAUEGTOUC SPOULOAOPQTEC.
EntAéov To medio “Etikéta Pong” emttpémnel oto IPv6 va xelplletal KAAUTEPA TPOTEPOALOTNTES
G€ UTINPECLEC TIPAYHATIKOU XPOVOU OMWG UeTddoon dwvng kat Bivteo.
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Ol unnpeoieg mou mapéxel To MPWTOKoAAo Aladiktuou IPv4 (eminedo Sladiktuou) otoug SUo
TEPUATLKOUG KOUBOUC-UTIOAOYLOTEG odellouv va mpoodEpovTal xwpic eméupaon Twv evdid-
HMECWV KOUPBWV 0TNn HeTOV Toug “ocuvoptAia”. AuTo eival GNUAVTLIKO amo MAEUPAS aodaleiag
OUwg Sev eival mavta epktd KabBwg peydlo pépog Twv dlacuvdedbepévwy oto Aladikplo

TTOAOYLOTWYV XPNOLUOTIOLOUV IOLWTIKEG SleuBuvoelg IPv4 kot Bplokovtal miow amo dpopo-
AOYRTEG TTou ekteAoUV petadpoaon Sieubuvoswv (Network Address Translation - NAF). Auto
Snuoypyel mpoPAnuata otn xprion achalwv npwitokOAAwv (IPsec) ta omola opfipilovtal
OTNV TIAKKOOULA LoVaSIKOTNTA TwV SLleuBUVoewWV IP Twv TEPUATIKWY KOUPBWV. Ayro Opwg Sev
LOXUEL e NG LOLWTIKEG SleuBUvoEeLg IPvA. ESw Tipémel va onpelwBel ot kat n Mttoupyia NAT
glval £va L0 yla olkovopia SteuBuvoswv IPv4 Adyw tou KwvdUvou e€avrAnoswg toug. To
IPV6 €xeL Tn duyatotnTa va mpoodépel oe kABe Siktuakn Slaclvdeon gé kaBs uTOAOYLOTH
OTOV KOOHO Hia iQvadikr dtevBuvon IPv6.

Ewkova 3.5.a: Mopdr autoduvapou akétou IPX6

Me SleuBUVgELg purkoug 128 bit  pmopet va Slabéoet (Bewpntikd) cuvolkd, 2% = 340.282
.366.920.938.463.463.374.607.431.768.211.456 1 nepimouv 3,403 x 10* SievQuvoelg (~340
ev dekdyd¢ ekatoppUpLa)

1o Mlaypaupa pe T Hopdr TOU TAKETOU TOU MTPWTOKOAAoU Atadiktuou IPv6 daitvetal to
HEYOAUTEPO UNKOG TWV MESIwV SlelBuvoNng mpoéAeuaong Kal poopLopol (16 oktaded\) 128
Ait) kal n amAoUotepn Soun Tou, pe Alydtepa media Ta omoia euvoouV TNV AmoSoTIKOTEPN
SdpopoAoynon.
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3.5.1 Tpomnog ypadr¢ 1evBuvong IPv6

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

0810000000000001 0000110110111000 0000000000000000 0000000000000000
0000Q00000000001 0000000000000000 0000000000000000 0000000000000001

Onwc etval pavepo, og autr TN Hopdn elval MpaKTKa aduvarto va xpnotponolnel. 236 IPv4
(32 bit) taWndia opadomolovvtav og oktAdES Kat ypadovtav oto Sekadiko. O o gdiodott-
KOG (Ayotepanndia) tpomoc ypadng evog duadikol aplBuou sival n ypadn toubto dekoe-
€abwo. Téooepr duadika Yndia ypadovrat akplwg pe eva dekaefadikd Pndid. Ankadn 16
bit ypadovrtal pe xéooepa (4) dekaeadika Pnodia.
YUpdwva pe to RFC4291 rou adopd TNV apXLTEKTOVIKH TN SlevuBuvaloddtnong oto IPV6 kat
Kot To RFC5952 1o omoid UnodelkvUeL Tov TPpOTo ypadng pag dtevBuvgng IPv6, ta 128 bit:

e ywpilovtal o€ oktw SeKAeEAES,

e n kaBe pla ypadetal wro dekaefadiko pe téooepa Pndla (ta Pndia a,b,c,de,f

ypadovtat Pe meld-UIKpA YA ULOTA) KoL
e Ywpiletal amno tn duthavn TN HE AVW-KATW TEAELQL.

H StevBuvon tou mopadeilypatog yiveton:

2001:0db8:0000:00006;:0001:0000:0000:0001

ErtumAéov, mopoleinovtal ta apxtkd undevikd (leading zeros) oe kaBe tetpdda Sskoefadikwv
oplBpwv. Etot n dievBuvon ypadetal:

2001:4db8:0:0:1:0%0:1

Eniong &ivetal n Suvatotnta nagdAewdng U0 1 MEPLOCOTEPNV CUVEXOUEVWVY NSEVIKWY O€-
Kae€AdwV Kal OVTLKATAOTACHCAOUC LE SUO CUVEXOUEVEC AVW-RYTW TeAeleg «::» To ouBoAO
«» OUWC TIPETEL VoL epdaviZeTtal povo pa popd otn dtevBuvon\Mia povo pundevikr deka-
g€ada dev avtkabiotatayarno to «::». Etol n StelBuvon Eavaypadexoal:

2001:db8::1:0:0:1
€4V ONMWC 0TV MOFUMAVW TIEPUTTWON UTIApXoUuV duo onpela oto omoia epdavilovtol cuve-

XOMEVEG UNSeVIKEC Sekae€Aadeg TOTE N avikataotaon epapUoleTal OTIG TEPISOOTEPEG N AV
elval loeg otgl aplBuo, oTIG MPWTEC (apLoTEPQ).
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210 MPWTOKOAAO Aladiktuou IPv6 UTIap)XOUV TPELG TUTIOL SleuBUVoEWV:

Tunog AtevBuvong IPv6 Nepwypadn
ATOKAELOTLIKAG SLLVOHNG H SievBuvon mpoodlopilel pLo CUYKEKPLUEVN SIKTYOKNA
unicast) Stemadn (kapta Siktuou - interface) evog umoAgyloth).

MakéTo mMou aAmooTEANETAL O auUTH, MopadidgTal otn
CUYKEKPLUEVN SikTuakn Stacvvdeon.

Mn otOKAELOTIKAG H 6&wevbuvon mpoodlopilel pa opdda  SIKTUaKwWY
Stavoung Stemadwv (interfaces) ol omoleg TumKkd avrkouv o€

(anycast) Slapopetikolg KOpPBoug. Makéto moy” amooTEAAETAL OE
autr, mapadidetal os éva amno HEAN NG opadag,
T0 “mAnocléctepo” oUupdpwva TV eKTignon Ttwv
TPWTOKOAAWV SpopoAdynong.

MoAvdiavopurg H &wevbuvon mpoodlopiZEl pa opdda  SIKTuaKwy

(multicast) Stemadwv (interfaces) OToleq TUTILKAL QAVNKOUV O€

Slapopetikolg KOUPBoYL. MAKETO TMOU OTMOCTEAAETAL OE
\autr'], napadidetal gé OAa ta pEAN TG opadag.

Agv umtapyxel n évvola tng ekmounng (brosddast). H ekmoumnn avtpetwrniletal wg l6LKNA Te-
plmtwon moAudLavoung.

2100 | : A -0 -4d \| :31ac | :12 | :45
/ N\
Aigtuo toAoytotrg
refix) (interface ID)

Xpnotporoteitat koyedw n onueloypadia CIDR pe tov aplOpo petdxnv kabetn “/” va SnAwvel
oto Sekadikd cugtnua tov aplBud twv PYndlwv Tou MPobEpatog TAOMola Elval GNUAVTIKA
yla tn SpopoAgynon:

2100:0:0:0:4d:31ac:12:45/64  2100::4d:31lacsl12:45/64
LE avayvploTiko (umo-)Siktuou: 2100: - /64

211G §)€uBUVOoELg KABOALKAC amOKAELOTIKNG Slavounc (unicast) to mpdBepa Umopsi va avaAv-
€T0/0E eEMUTAEOV TUAMATA:

2100 :0 :0 :0 :4d :3lac t12 145

prefix sub-net interface ID
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To avayvwpLoTiko TnG Siktuakng Stemadng (interface ID) mpoépxetat amnd tn duaoikn dtevBuv-
on t¢ Staocuvdeong pe tn popdn EUI-64 tou IEEE

popdn EUI-64 SnAabr TO EKTETAUEVO LOVASIKO OVOYVWPLOTIKO Twv 64 bit (Ext
Unigue Identifier EUI-64), ebdoov dev eival e€apyng 64 bit, o pia amAn kapta Siktvoy, mpo-
KUTTSL oo T puoikn StevBuvon (48 bit MAC address) pe tnv €€n¢ dtadikaoia:

e H diebBuvon MAC xwplletal oto péoov og Suo loa tunpata (24 + 24 bit A 3 + 3 byte)

o mtapepPMetal n akodouBiot 11111111 11111110 (oto duadiko) n fffe (oto BekacEadiko)

® otnVv Mpwit oktdda aAAdlel To 70 amnd aplotepd bit (b6) og 1

e ypadetatl opadomoinpuévn oe teTpddeg Sekaefadikwy apOUWY XWPLFUEVEG HE
0KOAOUBWVTAR TOUC CUVTAKTLKOUG KAVOVEG Ypadn¢ SteuBuvoewv IPvE/

“w,.n

AC 48 bit oe EUI-64

O tUmog tne teBuvong avay¥wpiletal amd ta uPnAdtepndTaing bndia (aplotepd) tng
SlevBuvong weg e€ng:

Tunog AgdBuvong NpdBepa (Suadiko) \ Inuewoypadia IPv6
N

AkaBépiotn (Un}zéciﬁed) 00...0 (128 bits) \ --/128
Enavocrpodm}gtnonq(Loopback) 00...1 (128 bits) \:1/128
MoAudlavofiic (Multicast) 11111111 Q0::/8
Torukég/S/VoeLg LEUENG AMOKAELOTIKAG 1111111010 fe80:%/10
Stavgung (Link-Local unicast)
%Go)\u(r'] &/von amokAeLoTKAG SLavopung otidfAnote &Aoo
(Global unicast)

Mivakog 3.5.1.8: Avayvwpion tunwv 6/voswv IPv6
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Katd tnv ekkivnon, €vog UTtoAOYLOTAG 0 oTtolog uTtooTnpllel To MPWTOKOAAO IPV6 puBuileto
nutopata (autoconfiguration) maipvovrag pa Torkr 8/von {eV€ng armokAeloTIKAC Stavorig
(LinksLocal unicast) wote va €xel tn duvatotnTa SIKTUAKNG ETIKOWWVIOG Ot eminedo rdTikoU
SIKTUOONH SLevBuvon auth €xel t popdn:

1111111010 + 54 pndevikd + EVI-64

Ma mapadeypa, yrq tnv kapta Siktvou pe duoikr StevBuvon 00:19:d1:60:cb:f8 n tomwkn
6/von Tev€ng amokAedsTikng Stavoung (Link-Local unicast) eival n e80::219:d1ff:fe60:cbf8
ONUAVTIKA yLa T SpopoAdynon

3.5.2 EW8kég SievBuvoelg IPv6

AebBuvon snavarpododotnong (Lodrback), ::1/128 AvadEpetal oTtov i5Lo ToV TOTKO UTo-
AoyLoth. Evag UTOAOYLOTHG, aKOUN KL v O8Y EXELxA LA SIKTUOKN Slaocuvean oTtéAvovtag ma-
KETO LE TPOOPLOUO (destination) Tn StevBuVHY ::1 auTd SLleKMeEPALWVOVTAL oW (EMavaTpo-
dodotouvtal) atov (610 Tou tov eauTo. Ayriotosi otnv 127.0.0.1/32 tou IPv4.

0:0:0:0:0:0:0:0 1 ::/128 (unspecified)Zuvavtdral pévey wg dtelBuvon rtpoéhevong (source)
Kot SnAwvel makéta tou “idlov” 1od umohoyLotr. ExeL tnvi§La onpacia pe tnv avtiotoxn tou
IPv4, 0.0.0.0/32 (Limited sourge

fe80::/64 (Link local unicasf): Tomwkr 6/von {evéng amokAeLoTIKAG StQVOUAG. Pubuiletal auto-
pata. Exet onuaocia ayfloton tng 169.254.0.0/16 (Link local) tou IPW, S€ £vav umtoAoyLoth
gival to mpdBepo F€80::/64 cuvodsudpevo and tn dievBuvon MAC (48 hit) petaypoppévn
o popdn EULB4. Na napadelypa otov unoloyloth pe puatkn StetBuvonNAC 00-19-d1-
60-cb-f8 n_edmoia os EUI-64 yivetal 02-19-d1-ff-fe-60-cb-f8, n tomwkn &6/von Euéng ato-
KA&eLoTUKA{G Stavopng eival fe80::219:d1ff:fe60:cbf8. Ta windows Sev akoAouBouv dTA TNV
TiPayeCikn. Avtl autng Snuoupyoulyv, avtoparta, va tuyaio interface ID.

00::/8 (Multicast): Ailc0Buvon moAudlavourng. Avtiotoxn Asttoupyio oto IPv4 €xouv oL 81
guBUvVoeLg KAdong D, 224.0.0.0/4.

3.6 ApopoAdynon

To emninedo Awadiktvou (oto povtélo TCP/IP), ektog amd tn SieuBuvolodotnon, elval emt-
doptiopévo Kat pe tn §popoAdynon Twv autodUvapwy TakETwy (datagrams) wote va e€a-
odaAloel TNV emikowvwvia PeTaly twv duo akpaiwv umoAoylotwv tou Siktvou (host to
host). Na mtapéxet, SnAadr], To amaltoULEVO EMKOWVWVLAKO UTtodiktuo. H §popoAdynon €xet
€vvola Otav PeTatl Twv akpalwv umoloyloTtwy pecolaPel TouAdxLOTOV Evag SpOooAOYNTHG.
Ye avtiBetn neplmtwon eival SLaB£otpueg ko GANEC TEXVIKEG (LeTaywyn - switching, yedUpwon
- bridging) ot omoleg pmopouv va vAomotnBouv amd To 20 eninedo tou OSI kat avadEpovral
oTo 1610 puoikd Siktuo.

ApopoAdynon sival To £€pyo TG petakivnong (mpowbnaong, Stekmepaiwaong) Tng mAnpodo-
plag amo tnv adpetnpla pEow evog SLaSIKTUOU Kol TapAdoaong 0ToV POOPLOUO TNG.

H 6popoAoynon nepthapPfavel Suo SLOKPLTEG SpAOTNPLOTNTEG

® ToV PoodLoplopd tTnE KaAUTePNG SLadpopng amo tnv adetnpio £wg TOV TPOOPLOUO Kal
e tnv petadopd (mpowbnaon - IP forwarding) tng opadomnolnuévng, og MOKETA, TTANPO-
¢doplag oTov MPoopPLopo g, Slapéoou tou Aladiktiou.
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H deltepn Spaotnplotnta, n petadopd-mpowdnon Twv makétwyv dev elval Wiaitepa mo-
AUTAOKN Kal N uAomoinor tNng eival oxeTka eVKoAn. H mpwtn OUwG, 0 IPOadLopLoUOC TNG
Sladpopng, pmopel va kataAnéel oe Wlaitepa ocuvBeTo MPOPANUA To omoio Kahouvtal va
OVTLUETWTTIOOUV Ta MPWTOKOAAQ SpOLOAOYNONG.

To pWTOKOAA SPOLOAGYNGCNE XPNOLUOTIOLOUV ETPHOLUO XOPOKTNPLOTIKA YLOL VO EKTLUHOOUV
mota Stadpopn elvat KaAUTEPN yla €va TTOKETO. TETola lval To eUpog Lwvng (Taxvtnta) Twyv
YPOUUWV TNG SLadpopnG, N OXETIKA amootach (aplBuog Twv aApdatwy 1 KOpBwv) £wg Tov
T(POOPLOUO K.A. H ektipnon tng BEATLOTNG SLASPOUNG TTPOC TOV TTPOOPLOUO YivETaL ard TOUG
oAYOpPLOMOUG TTOU XPNOLUOTIOLOUVTAL Ao TO TPWTOKOAAQ SpopoAdynong.

Ewkova 3.6.a: MpowBnon makétwy IP

Me tn BonBsia twv alyopiBuwyv CUVTACGGOUV TOUG TIVOKEG SPOUOAOYNONG OL OTIOLOL TTEPLE-
¥ouv mAnpogdopieg dpoporoyiwy. OL mMAnpodopieg dpopoloyiwv moikidouv avaloya e Tov
XPNOLLOTIOLOUEVO aAyOpLOO.

Ot aAyoplBpuol popoAdynong EVNLEPWVOUV OTOUG TIIVOKEG SpOOAOYNoNG [La TTOLKIA LD TTAN-
podoplwv. Ot BaCIKOTEPEG €lval OL QAVILOTOLXIOELS T(POOPLOMOU KOl EMOMEVOU QALOATOG
(next hop) oL omoleg Aéve oto SpopoAoyntr o€ moLla SIKTuakr dLacuvSeon va mpowbnoeL Eva
£l0€PXOEVO TIOKETO. Otav £vag SpopoAoyntrg TapaAdUBAVEL EVOL ELOEPYOUEVO TIOKETO £€e-
talel TNV SlevBUVON TMPOOPLOOU Kol TIPOOTIAOEL va TNV TALPLAEEL PE pia eyypadr) EMOUEVOU
GALOTOG OTOV TiivaKa SPOOAOYNONG. 2T CUVEXELX TIPOWOEL TO TAKETO Ao TNV AVTLOTOLKN
Siktuakn dtacuvdeon.

AUTO onpalvel 0tL n AnYn arnodacewv yia tn Stadpopur mou Ba akoAouBrnoouv ta autodL-
VOOl TTALKETA ETIOVAAQBAVETAL YL KAOE TIAKETO XWPLOTA KoL UTIAPXEL TO EVOEXOEVO TIOKETOL
yla Tov (610 mpooplopd va akoAouBrioouv oe SLOPOPETIKEG XPOVIKEG OTIYUEG SLAdOPETIKEG
Slobpopcc.

Ot mtivakeg SpopoAdynaong epLléxouv Kal TAnpodopieg oL omoieg ekdppalouv to Babuo nporti-
punong pag Stadpopng (tou eMOUEVOU AALOTOC).

OL 6pOUOAOYNTEC EMKOWVWVOUV UETALY TOUG OVTOAAACCOVTAG UNVULATO KOl EVNUEPWVOUV
TouG Tivokeg SpOUOAOYNONG Touc. Ta UNVULATA EVNUEPWONG UIopel va eival Hépog Tou
miivaka dpopoAdynong i oAokAnpog. Evag Spopoloyntr¢ avallovtag Ta UNVURaTa eVNLE-
pWoNG AAAWY SPOopOAOYNTWY UIMOPEL VoL OXNUATIOEL Lot AEMTTOUEPT €KOVA TNG TOTOAOYLOC
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KOLL TNG TPEXOUOAG KOTAOTAONG TWV oUVOECEWV Tou Aladiktuou. Etol elval og Béon va mpoo-
SlopileLtic BéATIoTEG SLadpOopEG TIpOC SLAdOPOUC TPOOPLOUOUC TOU ALadIKTUOU.

To mpwtokoAo IP xpnolpomnotel autodUvapa maketa (datagrams) kal eival oxedlacuévo va
Aeltoupyel o GAOUG TOUG TUTTOUG UALKOU SIKTUOU. Av Kl KAVEL TN BEATLOTN ipooTtdBeLa (best
effort) yla va emdwoel 1o KABe aUTOSUVOO TIOKETO, TO UTIOKEIMEVO UALKO SIKTUOU pmopel
va Aettoupynoel AavBaopéva. ETol Sev eyyudTal OTL UITOPEL VAL OVTLUETWITIOEL TOL TP AKATW
npoBAfuarta:

e EmavaAnyn auvtoduvapou akETou

e Emiboon pe kKabBuoTtépnon f eKTOC CELPAG
o AN\oiwon dedopévwy

o ATMWAELO QUTOSUVALOU TIOKETOU

oL TNV QVTLETWTTLON TETOLWV 0GOAUATWY UTELBUVA ElVaL TO OVWTEPA OTPWHOTA SIKTUWONG.

3.6.1 Apeon/Eppeon

2N Baukn Tng apxn, N SpopoAoynon eivat oAU armAr). O apXIKOg UTIOAOYLOTHG, O AMOCTOAEQ,
o omnolog dnuoupyet Ta autoduvapa aketa (datagrams), e€etalel tnv dtevBuvon IP mpoopl-
opoU. Eav bev elval torkn (6ev €xel WG TPOOPLOLO UTIOAOYLOTH 0 oTtoiog Bpioketal oto 6o
6iktuo) ToTE 0 amootoAéag avalntd évav Spopoloyntr o omoiog (eAmilel va) Bploketal otn
owoTNA KatevBuvon MPOG TOV MPOOPLOUO Kal OTEAVEL TA MAKETA 0€ AUTOV. O SpopoAoynTtng
0UGCLOOTLKA eKTEAEL TNV 8La Stadikaoia. KaBes popoloyntig Katd HiKog tng Sltadpopng ema-
vadappavel tn Stadkacio LEXPL TO TTOKETO va. PpTaoel og Evav Spopoloynth o omolog Bpioke-
TaL 0to (610 PUOLKO SIKTUO e TOV UTIOAOYLOTH GTOV omoio avrkeL n dtevBuvon MPoopLopoU.
Exkel mapadidetal To mMakéTo.

Ta mpaypata dpaivovtot arAd, wotdoo oAU ypriyopa replmAékovTal Kabwg ta diktua peya-
Awvouv o€ €ktaon Hall e TIC AVAYKEG XWPNTIKOTNTAG TWV YPOLUWY EMILKOWWVIAG.

AvadépBnke OTL 0 aPXLKOG UTIOAOYLOTAG, O amooTtoA£ag, €etalel tnv dtevBuvon IP mpoo-
pLopol. Auto TIou KAVEL, OTnV mpaypatikotnta, ivatl Aoyikd KAl (AND) tng ditevBuvong IP
T(POOPLOMOU HE TN HAoKa SikTuou ylo va Bpet tn StelBuvon tou Siktuou mpoopLlopoU. Itn
OUVEXELA TN GUYKPLVEL Pe TN Stk Tou SlevBuvon Siktuou. Av gival idleg TOTe cupmepaivel OTL
0 UTIOAOYLOTHG TpoopLopol Bploketal oto (6lo SikTuo. ITn CuVEXELD KOAEL TO TIPWTOKOA-
Ao ARP yia va paBet tn puotkny StevBuven mou avtiotolkei otn dtevBuven IP mpooplopou,
€VOUNOKWVEL TO TIAKETO OE €VOL TAQLLOLO KOl TO OTEAVEL OTOV TIPOOPLOKO TOU. ITNV TEPIMTWON
QLUTI) OL UTIOAOYLOTEG TIPOEAEUONG KAL TIPOOPLOMOoU Bpilokovtal oto 8Lo Siktuo, dev pecolafetl
Spopoloyntng kat n Stadikaocia xapaktnpiletal apeon §popoAdynon.

Eav katd tnv g€€taon tng SteBuvong IP mpoopLopol SLamoTWOEL OTL O UTTOAOYLOTAG TIPOO-
pLopol Bploketal oe StadopeTikd SikTuo TOTE avalntd otov Tivaka SPoroAdynong L K-
Taxwplon n omola va avadépetal ite otn Slevbuvon eite otn SlevBuvon Siktuou poopt-
opoU. Ekel evromilel Tov avtiotolyo Spopoloyntr, KaAel To mpwtokoAAo ARP yla va paBel
™ ¢duoikn StevBuvon mou avtiotolel otov Spopoloyntr, EVOUNOKWVEL TO TTIAKETO O £val
TAaiolo Pe PoOopPLoUO TN duoikr SlevBuvon tou dpopoAoynTr Kal TOU TO OTEAVEL yla va
ouveyloel tnv mpoomadeLo mapadoong TOU TTOKETOU TPOC TOV TEALKO TOU PoopLopo. Otav ol
UTIOAOYLOTEG TIPOEAEUONG KOl TIpoOopPLopoU Sev Bpiokovtal oto idlo Siktuo Kal pecolaBouv
OVAUECA TOUG £VOC N TIEPLOOOTEPOL SpopoAoyNnTEC TOTE N Sladikaoia xopaktnpilletal EUpeon
8pouoAdynon.
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JuvnBbwg umapxel évag mpoemheypévog Spopoloyntr¢ (default router, default gateway)
WOTE €V dev TALPLATEL KATIOLA ATIO OAEG TIG GAAEC KATOXWPLOELG TOU Tivaka SpopoAdynaong
pe to Siktuo f tn devBuvon IP mpooplopol va Tapadidetal TO MAKETO Yo SLEKTTEPALWON
OE QUTOV.

Eav n &levBbuvon mpooplopol Sev avrnkel oto (Slo Siktuo pe Tov amootoAéa, Sev umap-
XEL KATOXWPLON YL AUTAV Kot To SIKTUO TG oTov mivaka §popoldynaong Kot dev €xeL opLoTel
TIPOETUAEYUEVOG SpopoAoynThg TOTe To diktuo aduvartel va mpoxwpnoet t dtadikacio Spo-
HoAOyNoNG Kat TTANPodopel TOV amooToAEd, KAVOVTAG XPron Tou MpwTtokoAAou ICMP, otL o
T(POOPLOUOG Sev elval mPooBAcLUOC.

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

Ixnua 3.6.1.a: Atadikacio S5popoAdynong outodUVAOU TIOKETOU
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3.6.2 Nivakag §popoAoynong

Kevtpkd poho otn Stadikacia tng dpopoAdynong mailel o mivakag dSpopoAoynong. Eival
pdLa Ttou alyoplBou SpopoAdynonG. BplokeTal oTn v in Tou UTtoAoyLoTh 1 SpoloAoynin
Kaho€ KAOe ypappn Tou meplhapBavet anapaitna:

o 61eBuvon Sktlou TMPOOPLOUOU N UTIOAOYLOTH TPpoopLopol (omayiotepa)
otvobeudpevn amo tn paoka Siktvou. Eival to kAeldi avalitnong otov mivgka,

arnd pubuioelg mou sival\ymodnkevpéveg oe apxeia pubuioglov. Itn cuvéxela pUmopet va
TIAPAUEVEL OTATIKOG 1] va paTaBarietal Slapkwg epooov EFel pubuLoTel va evnuepwveTal
SuvauLkd anod Ta TPWTOKoAA §popoAdynong.

Mivakag popoloynaonc (to Baoikd WEPOC) oe unohoyoTr pe windows?7

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

IPv4 I{vaxkoag dLadpoudv

Evepyéc dLadpouéqg:

ALegOuvon dLKTUOU Méoxko/d LKTUoU UAD AlooUvdeon MéTpo
0.0.0.0 0.0.0.0 192.168\1.1 192.168.1.11 30
127.0.0.0 255.0.0.0 Me oUvdeq) 127.0.0.1 306

127.0.0.1 265.255.255.255 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. 255.255.255.0 Me oUvdeon .168.1.11 286
192.168.).11 255.255.255.255 Me oUvdeon 192.N68.1.11 286
255.255.255.255 Me oUvdeon 192.168.1.11 286

240.0.0.0 Me oUvdeon 127.0N\0.1 306

240.0.0.0 Me oUvdeon 192.168.1. 286

258.255.255.255 255.255.255.255 Me oUvdeon 127.0.0.1 306
55.255.255.255 255.255.255.255 Me oUvdeon 192.168.1.11 86

Mivakag 3.6.2.0: Nivakag dpopoldynaoncg IPv4 og urtohoylotr pe A.2 Windows
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Mo mopadewypa, pe Bacn tov mopamavw Tmivaka, av n SlevBuvon mpooplopol eival
192.168.1.65 tote:

dtdyvetal autoduvauo makéto IP e SievBuvon mpoéhevong tnv 192.168.1.11 4au
StevBuvon mpooplopol tnv 192.168.1.65
n dtevBuvon 192.168.1.65 pe pdaoka 255.255.255.0 avrketl oto diktuo 192.168/.0

ta to Siktuo 192.168.1.0 n méumtn ypaupr tou mivaka Seixvel otn othAn “FIOAn” ot
Oky amatteital xprion Spopoloyntn, ivat “Me cuvbeon”
TO TeQaKETO Ba mpowBnBel yla dpeon Spopoloynon amo tn Altacuvdeon fie SteBuvan
IP 19A168.1.11
Oa kAnN8el to mpwtokoAAo ARP va mAnpodopnost yla tn duoud] SievBuvon tou
umoAoyloty) pe IP 192.168.1.65
Oa o¢tiaytey éva mAaiclo pe StevBuvon mpoéleuong tn POoky SlevBuvon TG
Slacuvdeoncg 192.168.1.11 kat SievBuvon mpooplopol tn/ducikn SlevBuvon Tou
192.168.1.65
To mAaiolo OTEAVETQL OTO TOTUKO SikTUO

Y& @A\ mepinmtwon, £é0tw O N StevBuvaon mpooplopol sivod 147.102.222.211, tote:

driayvetal avtoduvapo\takéto IP pe SievBuvon/mpoéleuong tnv 192.168.1.11 kot
SlevBuvon mpooplopol tNw 147.102.222.211

n 6tevbuvon 147.102.222.M1 pe pdoka 255.255.255.0 Sivel SievBuvon Siktvou
147.102.222.0 # 192.168.1.0 6hAad1 dtadopETikd SikTuo ard TO TOTIKO.

e yia To Siktuo 147.102.222.0 Sev MtapXEL KATAXWPLON OTOV TIivaKa SpOOAGYNoNG
® UTIAPXEL OHwC mpoemiheypévn “TNAN/(0.0.0.0) kat eivat n 192.168.1.1 n omoia

Bpioketal oto 610 Siktuo

Oa kAnBel to mMpwtokoAAo ARP yb npodopnoetl yla t Puoikn dtevBuvon tNng
TPOETUAEYUEVNG TTUANG pe IP 192 168.1.1

Oa ¢tioytel éva mAaiolo pe/SlevBuvon\Jtpoéleuong tn ¢uoikn StevBuvon NG
Staocuvdeong 192.168.1.11 Ko SievBuvon mpooplopol T duokn SlevBuvon Tou
192.168.1.1

To mAaiolo oTtéAveTal 0Tg’TOTIKO SiKTUO

AapBavovtag umoyn tov stivaka ARP tng evotntag 3.3 Xat otL n Siktvakn Staocuvdeon
192.168.11 €xeL duoikn BlevBuvon tnv 94-0c-6d-e3-94-1f (8¢gv daivetal otov mivaka ARP
eneldn adopa tnv dia, M ARP cache mepléxel Tig duaoIkéG SleuBUNOELS TwV AAAWY CUVOECEWV)
n Stadikaoia Tng evEYAAKWONG yLa TG SUO TIEPUTTWOELS SPOUOAOYYONG pailveTal CUYKEVTPpW-

TIKA OTOV apakaTd mivaka 3.6.2.5:
/ AlEY@NZElz

I'Ipooptapy’;{ EvBuldkwon ok ... MpoéAsuong \(Ipoopwuod

192.168.1.65 /24 AutodUvapo rtakéto IP 192.168.1.11 1&168.1.65

192W}/;-/1-° MAaioto Ethernet 94-0c-6d-e3-94-1f | 00-04-08-ed-f9-68
%.102.222.211 /24 Autoduvapo 192.168.1.11 147.102.2\22\.211

47.102.222.0 nakéto IP
MAaiolo Ethernet 94-0c-6d-e3-94-1 74-ea—3a—cd—06\—g
(192.168.1.1)

Miva

Kag 3.6.2.B: Makéta kal mAaiola Katd th SpopoAdynon, cUUPWVA e TO TIUPASELY L \
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H Siataén tou Siktou daivetal 0To MAPAKATW SLAYPAUHA TNE EIKOVAG 3.6.2.0.

Elkova 3.6.2.a2NALataén tou Siktuou Xou Tapadeiyatog

Mivakag dpopoAdynong o umtoAoyLloty He linux

georgel@perseus:~$ route -n

Kernel IP routing table

Destination Gateway Genmagk Flags Metric Ref Use Iface
0.0.0.0 10.146.0.1 0.¢/.0.0 O 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. 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

Mivakog 3.6.2.y: Nivakog dpopoldynong IPv4 og urtohoylotrifue A.Z. linux

O ouYKeKPLUEVOC Tiivakag SpopoAdynonG aviKeL o€ UTIOAOYLOTH Me SUo KAPTEG Siktuou (ethO,
ethl) o omo6¢ eivat Stacuvbedepévog e Suo Stadopetika Siktua, pe to 18,146.0.0/24 kot
pe 1o 10.240.5.0/24 (unobiktua Siktvou kAaong A). Itov mivaka §popoAdyns)g UTAPXoUV
800 6pofiodoyntég, 0 10.210.5.1 mpog to Siktuo 10.210.0.0/16 kat o 10.146.0.1 {gpoemnihey-
pévoct 0.0.0.0) mpog 6Aa ta dAAa Siktua.

Ta Biktua 10.146.0.0/24 kat 10.210.5.0/24 eival apeoa npooPaocipa (Gateway 0.0.0.8) amno
QVTIOTOLKEG KAPTEG SikTUOoU ethO kat ethl.
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3.7 NpwtdkoAAa ApopoAoynong

1o TN HEXPL TWwPA Tteplypadr tng Spopoloynong ota TCP/IP Siktua, BAEmoupe OTL €v
todUvapo TakéTo mou Tatldevel oto Aladiktuo, pumopet va mepdoet amo moANouc dpdo-
AOPQTEG Kol SikTua pEXPL v GTACEL GTOV IIPOOPLOUO TOU. To OVOTIATL TTOU 0ikoAou Bl §ev Ka-
BopifgTal amo pio kevtplkn apyn, AAAG eivat amoTEAECUA TwV 08NyLWV TTOU Ttalpvel gind Toug
Tiivake SpopoAdynong mou cuvavtd oto taidt tou. Kabe Spopoloyntrg kabopilgl povo tov
EMOUEVO \GTAOUO TOU AUTOSUVAHOU TIOKETOU Kal BacileTal € QUTOV, TPOKELUEYOU TO AUTO-
SUvapo mokgto va 08nynBel oTov MPoopLopo Tou. 2 kpd Siktua oL Ttivakeg BpopoAdynong
KivnTa armd tov SLaxelplotn Tou SIKTUoU, VW O€ PEYAAUTERQ, TO €pYO QUTO
€XEL AQUTOMATONROLNOEL KAl TpayUaTomoLe(Tal amo To MPwWTOKoAAo Spoughoynong, To omoio
HETADEPEL KAL KATAVEEL TNV AMALTOUEVN TIANpodopia oe OAo To SIKTYO.

Ta mpwtokoAAa SpepoAdynong (routing protocols) eival TeXVIKEGTTOU XpnoLUOTTOLOUVTAL
Qo Toug SPOUOAOYNTEC, YLOL VAL ETILKOWVWVHOOUV 0 €VaG LE TOV,AAAOV KOl VO EVILEPWVO-
VTaL yLla TG aAAayEG IO, onUELWVOVTOL 0TI SLASPOUEG KAl GOV TPOTIO TIPOCEYYLONG TWV
Stadpopwv SiKTLWV.

la. Tov KoBoplopd twv Stadpopwy,
WAKkwv dpopoldynghc, motkilouv kat e€aptwvtal anod tn
U €xouVv peTatlyToug ta mpog dtacuvdeon Siktua. Emo-

To TPWTOKOAAQ SPOUOAGYNCNC\TOU XPNOLUOToLoUVTaL
dnAadn yla tTh CUUMANPWON TWV
S0UNoN TWV SIKTUWV KalL TN oXEon

Ixnua 3.7.a: Autovopa Tuothiuata

namic)

Ztatikn SpopoAoynon. OL SLadpopég mou pabaivel évag SpoploAoynTig OTATIKA, lval oTa-
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BepEC SLOSPOPEC TTOU UIMOPOUV ELTE VOL 0PLOTOUV AECA ATIO TOV SLOXELPLOTH SIKTUOU, €lTE Va
eloaxBbouv autopata and tov i6lo tov dpopoloynth. O SpopoAoyntrg eAEYXEL TIG EVEPYES
SlenadEg Siktvou mou Stabetel, kabopilel Ta Siktua Mou avtioTol oLV oe KABe Slemadrykatl
ELOAYEL TN OXETIKN TTANpodopia atov mivaka dpopoAdynonc. Katd tn otatik SpopoAdynon:

o O mivakag Spopoldynong dnutoupyeital xelpokivnta amo tov dlaxelploth t@h SiktL-
oU Kal aroBnkeveTal

o O SLaxelploTAC eEVNUEPWVEL TOV Ttivaka dpopoAdynong kabe popd mou £vepyoroLei-
TatLa véa olvdeon

e OL 6pyuoloyntécg ev avtaAAdooouv mAnpodopia

o Ta teppatikd cuvnBwg E&pouv tnv IP SlevBuvon &vog mpogfiheypévou
(default) dpoporoynth

® JTa TEPMOATLRQY yiveTal va SnutoupynBolv Suvapika ot ivakeg 6popoAoynong LEow
Tou PWTOKOANQU ICMP (Internet Control Message Protocol

Melovektipata oTatiknOSPoUoAoynong:

e o KABe mpooplopod dnuoupyeital pa eyypadry otov mivaka SpopoAdynong
TOU TEPUATLKOU

® AKOUN Kot av duo TepUATIKY Bplokovtal oto 68 Siktuo, Sev elvat Suvatov va yivel
JLo povo eyypacdn otov mivory SpopoAoyno

e O Ttivakeg ou dnutoupyolvtadeival peyaXot
- AoKoTn KATavaAwaon UVAUNG
- AlG€non tou xpdvou avalntnong oL StevBuvong péoa oTov Ttivaka

® H xelpokivntn evnuépwon mivaka oTtgug SpOUOAOYNTEG OPAEVEL

Avvopikr) 6popoAoynon. Ita peyoAUrEpa Sikqua n otatikr dpopoAdynon eival opKetd
oUVBeTn Kol xpovoPopa epyacio. MNg/to Adyo auxo, ota peydla Siktua xpnotpomnoleitat n
Suvapikn péBodog Spopoloynong/Me tn Suvapiki, péBodo SpopoAoynaong, oL SLadpouEg
SNULoUpyoLVTAL AUTOUOTA LE THAPNON SLAPOopwV TEXWKWV OL OTIOLEG UAOTIOLOUVTAL LLE TTPW-
TOKoAAQ SpopoAdynong. Me Ttryxprion SUVOULKWY TIPWTOKOAAWY, oL §POUOAOYNTEG UIMOPOUV
VoL EVNLEPWVOVTAL AUTOATYLa 0AAayEG 0To SikTUO, avtaA dooovVTaG SESOUEVA LIE YELTOVL-
KoU¢ Spopoloyntég. Kata g Suvapikr popoloynon yivetal?

o AvtoAAlayn MANpodopLWV LETAEY YELTOVIKWY SPOLOAOYNTWN, CXETIKWV LE TLG TOTIOAOY(-
£¢ TwV SIKTU WV ATa omoia oL Spopoloynteg cuvdéovtal.
e Aladopomnoinén wg mpog tnv mAnpodopia mou eyypAddeTal 0TONG ivakes SpouoAdyn-
ong
e Xpnoluopoinon evog aiyopiBuou dpopoAdynong, o omolog :
- Xpngluomnotel mpwtdkoAAa avtaAlayng mAnpodopiog Spopoloyno
o [la sowtepikr) Spopoloynon (HEoa ota OpLa evdg AUTOVOUOU RUGTHOTOG)
o [ efwteptkn SpopoAdynon (LETaEy AUTOVOLWY ZUCTNUATWY)
Evnuepwvel Toug Tivakeg pe Baon tnv mAnpodopia mou Aappavel and mivakeg
YELTOVIKWY SpopoAoyntwv
- KaBopilel Tnv «moALtikn» SpopoAoynong (emAéyel Tnv KaAUTepn Stadpopn mpog tov
T(POOPLOLO)

Yniapyouv duo Baotka (6n mMpwTtokOAAWV Suvapkng Spopoloynong:
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Ta Eowtepika MpwtokoAAa MUANG (IGP - Interior Gateway Protocols), ta omoia
XPNOLLOTIOLOUVTOL YLO TV ETLKOWVWVIA TwV SPORoAoOYNTWY Kol TV aviaAlayr Twv Tva-
Kwv S6pOopoAOYNONG TOUC OE €Va AUTOVOUO oUOTNUA. TUTIKA TIPWTOKOAAQ QUTAC TNG KQ
Ttnyopiag eivat To NpwtokoAho NAnpodopiag Apopordynong (RIP — Routing Information
Protocol) kat to MpwtdkoAo BpaxUtepou Movomatiol (OSPF — Open Shortest Path First).
Ta\E§wtepkd MpwtokoAa MUAnG (EGP - Exterior Gateway Protocols) tg/ omoia
XPNOMWNOTIOLOUVTAL YLO TNV ETLKOWVWVIA TwV SpopoAoynTwy Kot tnv avtaAlayn fwv mwva-
Kwv §pdUOAGYNONG TOUG HETOEU SLADOPETIKWY QUTOVOUWY CUOTNUATWY. TUHALKO TpwTo-
KOoAAO aUTXG TNG Katnyopiag eival to BGP (Border Gateway Protocol).

Ot alyoplBuol\gta ecwteplkad MPpwTokoAa UANG (IGP) duvapikng SpopoAgynong Stakpivo-
vtal og U0 KATNROPLEG:

AAyopOpol Alavopatog Antootaong (Distance Vector Algorithmg), otoug omoloug ot
Tivakeg SpoloAOYRONG amoteAoUvTol amo ULl OElpd amod MPogplopous (vectors) kot
KOOTN ylo TG omooTaoelg (distances) mou Siaviovtal PEYPL TNV TPOOCEYYLON TOU
nipooplopoU (r.x. RIP, IGRP).

ALyopOpol Kataotaong 20véeong (Link State Algorithms) (.. OSPF).

Ixnua 3.7.8: Xprion mpwtokoAwv IGP kat EGP

(Mnyn:http://mars.tekkom.dk/mediawiki/index.php/CCNA_Explorer 2_Introduction_to_Dynamic
Routing_Protoc ols)
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Sl06popn e TO UIKPOTEPO KOOTOG YTTt: POOPLOUO KOTOXWPEELTAL TEAKA OTOV TtivaKa
SpopoAoynong. Avahoya pe T gTOC UIopel va xpnotpornownBel o aplOpuog
Twv dpopoloyntwy (hgp-ectint) o MePVA TO UAVU LA [TEXRL VA GTACEL OTOV TPOOPLOUO TOU,

ROLL LLOL OELPA GAAWVY TTAPAETPWV 1 £VOC CUVOUACUOG QO AUTEG.
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Epwtioslg - Aoknoeig KedaAaiov

1.

Ao TIg mapakATw SLteuBUVOELS IP oNnUELWOTE MOLEG Elval owoTEC (2QXTH) kat moleg AdBog
(ANABOZ). Ma tIg cwoTEG, dwoTte TNV KAAoN (TAEN) oTtnv omola avnkouv Kot TV mpokabo-
PLOMEVN LACKA TNG KAAONG, yla 8e TIg AdBog, attiohoynote ylati eivatl Aabog.

a 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 urtohoyloth pe StevBuvon IP 192.168.1.18 va Swoete:

1) Tnv kAdon-taén SiKtuou oTNV omola AVAKEL

2) Tnv npokoBoplopévn paoka Siktvou

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

4) Tnv neploxn SleuBuvoewv (amod - £wg) oL omolieg avkouv oto dlo SiKTuo e Tov ou-
VKEKPLEVO UTIOAOYLOTH KOl TOV GUVOALKO apLBUO UTIOAOYLOTWY TOU CUYKEKPLUEVOU
Stuou

o tov untohoylotn pe StevBuvon IP 172.16.1.18 va dwoete:

1) Tnv kAdon-td€n Siktuou oTnV omola avhKeL

2) Tnv npokaBoplopévn paoka Siktuou

3) Tn &tevBuvon Siktvou (network address) kat tn SevBuvon ekmounrg (broadcast
address)

4) Tnv neployn SlteuBuvoewv (amo - £wg) oL omoieg avrkouv oto (8o SikTtuo Ue Tov ou-
VKEKPLUEVO UTTIOAOYLOTH KOl TOV GUVOALKO aplOUO UTTOAOYLOTWY TOU OUYKEKPLUEVOU
Siktou

YroAoyiote MOOOUG UTIOAOYLOTEG UITOPEL val €XEL TO SIKTUO OTO OMolo aVAKEL O UTIOAOYL-

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

Ot uttoAoyLoTtég pe SteuBuvoelg IP 192.168.31.12/22 kat 192.168.47.13/22 (n pdokoa 8-

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

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

1) Na xwptlotel to Siktuo oe tpia (3) Touldytotov untodiktua kot va 60600V

2) ol meploxeg dleuBUVoEWV KaBwWCG Kal

3) ot &teuBUvoeLg UTTOSIKTUOU Kol EKTTOUTING Yia Ta Suo TpwTta urtodiktua.

4) TOooUC UTIOAOYLOTEG UTTOPEL va €XEL TO KABE UTIOSIKTUO;

Motoi urtoAoytoteg (SleuBbuvoelc IP) avrikouv oto (610 Siktuo pe tov 192.168.31.12/22 (n

paoka Siktuou /22 eivat 255.255.252.0);

Noéoa Ynoia (bit) mpémel va SWOOUPE OTOUC GAOOUG TNG KAOKAG Yla VO XWPLOTEL €va

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

‘Eva autoduvapo mokeTo IP cuvoAikoU pnkoug 2600 bytes (padl pe tTnv emikepaiida) kot

pe TN oto nedio avayvwplong 0x012d8 npodkettal va StENBeL anod diktuo Ethernet pe

[121]



Kedpdhato 3°

MTU = 1500 bytes, nAadn o mAaiold Tou pnopet va petadEpel to moAv 1500 bytes. To
TakETo IP €xel to DF=0. Na attioloynoete ylati Ba SlaomaoTel To ap)ko TTAKETO Kal Vol
umoloyloete o€ Mmoo TUApATa Ba xwplotel. AKOAOUBWC VOl GUUTTANPWOETE TOV TTOPAKA-
Tw Tivaka:

lotuAua |20

Mnkog emikedpalidag (AE€eLg Twv
32bit)

JUVOAIKO KOG

(bytes)

Mrkog debouévwv

Avayvwplon

DF (onuaia)

MF (onuaia)

YXET. BEON TUAMOTOC
(oktabdeg byte)

10. Amo tn Sldomaocn evog moKETou IP mpoékue o Tivakag e TO OTOLXELQ TWV TUNHATWY,
OUWC Ae(mOUV UEPLKA. ZUMTANPWOTE TA OTOLXELQ TTOU AELTIOUV KOl OTTAVTAOTE OTO £PW-
o “MoLo ATaV To GUVOALKO KOG TOU apXLKoU TTOKETOU;”

lotuAua | 20

Mnkog emikedpalidog (Aé€elg Twv 5
32bit)
JUVOALKO LKOG 844 100
(bytes)

Mrnkog Sedouévwv

Avayvwplon 0x34b6

DF (onuaia) 0

MF (onuaioa)

YXeT. B£0N TUAMATOG 206
(oktabdeg byte)

11. AdoU to medio MF eival 0 kal o€ éva auToSUVOLO TTAKETO TIoU 6& SLooTtAoTNKE AAAG Kot
OTO TEAEUTALO TUAMA EVOG SLOOTIACLEVOU TIAKETOU, TIWG UIMTOPOULE VA KATaAABoupE av
T(POKELTAL LA TNV TPWTN Ttepimtwon n tn deltepn;

12. MMolo €ival To HEYLOTO MAKOG TOU auTtoSUVOUOU TAKEToU IPv4; (Yodeén: ueAetnorte ta
niedia tne emikepadidog)

13. Ot emikedaAldeg SUO TUNUATWY TOU (510U apXLKOU TEUAXLOUEVOU TIOKETOU IPv4 £xoUV TO
1610 aBpolopa eréyyou;

14. Eva autobuvapo maketo IPv4 Siépxetol amo évav dpopoloynth. 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 emkedpaiidag otav peUyeL e UTO TTOU €ixe otav NpodE;
lMNarti n oxetkn B£on Tunpotog (to offset) oe Eva makéto IPv4 ou Slaomaotnke LeTpeital
oe oktadeg byte; (Ynodewén: ueAetnorte 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 nedio “TTL”, £xel
™V TN 0;

Mol eivat n Béon tou mpwtokdAAou ARP (oe molo eminedo)oto SLACTPWHUATWUEVO
povtélo Siktiwong (OSI ) TCP/IP) kat mota Asttoupyla ektelel; Mola eivat n puoikr St-
gVvBuvon otnv omnola aneuBuvetal éva epwtnua ARP;

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

TLKAvEL To TPWTOKOAAO ARP, tpLv mpoxwpnoeL otnv uTtoBoAr evog epwtnuatog ARP;

Y€ molo eninedo tou povtélou TCP/IP Asttoupyouv ta mpwtdkoAa BOOTP kat DHCP;
Awote duo Baotkd Aeovektipata tou DHCP ta omoia TeAK& cUVERAAAQV OTNV ETILKPA-

™on g Xpriong tou.

‘Evag meAdtng DHCP, pe Suvapikr puBuion, TL TpEmet va Kavel mpv Anéet n puiobwaon tng

SlevBuvaong tou;

MNwc¢ pmopolv va efumnpetnBolv meldte¢ DHCP amd Siakoptotég DHCP ot omolot
Bpiokovtal oe Stadopetika puotka Siktua;

BaAte o€ cwotn Xpovikn oglpd ta unvupata DHCP

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

MNwg mAnpodopeitatl évag umoloylotng tn dtevBuvon IP evog AAAou umoAoyLloTr Tov
omnolo o xpnotng {NTA e TO OVOUA TOou;

Avadépete Suo Baoikd mpofAnpata mou eUdaVIOTNKOV KATA TN XProN TOU TIPWTOKOA-
Aou IPv4, kupiwg e€attiag tng avénong tou peyebouc Tou AladikTUou, Kal TeEpLYpAYTE
£€va oo autd. Nwg avtpeTwniotnke and to MpwtokoAAo IP £ékdoon 6 (IPv6);
Metaypapte tn SlevBuvon IPv6 2001:0db8:0000:0000:0001:0000:0000:0001 pe to0
OWOTO TPOTO CUVTOUNG Ypadng yLo SleuBuvoelg IPv6.

Meplypate TOUG TPELG YEVIKOUC TUTIOU SleuBUvoswv mou opllel To mpwTdKoAAo IPV6.
Mo tov unoloylotr pe duotkr StevBuvon (MAC) 74-ea-3a-cd-06-40 vo ypaete thv
torukn 6/von {evéng amokAelotikng Stavoung (Link Local Unicast)

TLelvat n SpopoAdynon Kol TOLEG EMUEPOUC SpaoTNPLOTNTEG TIEPIAAUBAVEL,

Mola mpoPAnuata (avadépete TouldyLotov Tpia) Sev eyyudtal OTL UMOPEL VAL AVTLUETW-
niioeL To MpwtoKkoAo Atadiktuou IP; Molog Ba TpEMEL va Ta AVTLLETWITIOEL;

Mote n 6popoAdyNnoN XopaKTNPLlETAL AUEDT KoL TTOTE ELUEDN;

Yrioloylotng pe SiebBuvon IPv4 192.168.1.12/24 B€AeL va E€MIKOWVWVNAOEL UE TOV
umoAoyloth pe StevBuvon 192.168.2.124/24. H §popoldynon Oa eival dueon f éupeon;
ArTloAoynoTE TNV amAvinon oog.

‘Evag umtoAoyLotrg B€AeL va otellel éva autodUvapo makeTo IP og évav Ao Tou omolou

n &tevBuvon (kat n telBuvon Siktou) Sev €xel KaTaxWPLOTEL oTOV TivoKa SPOUOASYN-
onN¢ tou. Tt Ba KAVEL;
Tt elvatl o alyoplOpoc popoldynong;
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35. Molog 0 pOAOG TwV MPWTOKOAAWV SpooAdyNnaong;

36. AvadEPETE TIC KATNYOPLEG, OTLC oToleg StakpivovTal Ta MPwTOkoAAa SpopoAdynong.

37. Meplypadite ev cuvtopla TNV AUEDN KAl TNV EUpEcn SpopoAdynan.

38. Mola gpyaocia ektehel évag EwTepIKOg SpoLoAoyNnTAC;

39. Mowa diktua ovopdlovtol autovopa cuotiuata (AS);

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

41. Aivetal 1o mMapakdatw Oiktuo pe aplBunuéva ta onueia Stemadng Siktuou. Awote
™ Soun tou Tivaka §popoAoynong (Tig Baotkég oTHAEG Ao TIG omoleg amoteAsltal) Kot
CUUTMANPWOETE ToV yLa Tov §pouoloynt A2.

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

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

Ou dtenadeg kat ot IP SteuBuvoelg twv KOpPwv givat:

To diktuo mou amoteAeital anod toug koppoug A,B,C kat D, ouvdéetal otnv Stemadn 1 tou
Apoporoynth ( R ). To diktuo mou amoteAeital amnoé toug kouPBoug E, F kat G cuvdéstal otnv
Slemadn 2 tov Apopotoynt (R).

Na ypadouUv ot mivakeg Spopoloynong oAwv twv kKOopPwv (A, B, C, D, E, F kaL G) kal Tou
Apoporoynth (R).

Acoknoelg o€ Epyactnplako NepBailov

Ol TEPLOOOTEPEG ATKNOELG APOPOUV OE EUPAVION PUTUICEWY TOU ONUAIVEL OTL
UTTOPOUV VAl EKTEAECTOUV EUKOAQ O OXOAIKO €pyaoThPLO TANPOQOPLKNC ATTO
anAoug ypnoteg. Ooec anautouv aAdayn puSuicewy Utopouv va yivouv Umo T
OULPWVN YVWUN KoL ETTAPNCN Tou Uneuduvou ToU €pyactnpilou LE MPoUro-
Jeon tv emavapopd Twv
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QpXLKWV pUTUICEWV TTPLV TNV QITOUAKPUVAN OO TO EpyacTnplo. Emiong, umopouv va ekTeAe-
OTOUV O€ UTTOAOYLOTEC MOAQUOTEPOUC, av eival Stad€otuotl, oL omoiol Exouv amooupVel amo
EVEPYO £pyaoTrplo eival OUwWC AETOUPYIKOL Kol ExouV SLATEDEL ylar LABNUOTA CYETIKA UE TO
YAkd, tTn Suvtripnon kot ta Aiktua. Stn SeUTepn mepintwon umopei vo uAomotndei eUkoAa kot
n teAevtaia aoknon (8) mou aopa aTNV EYKATACTACN EVOC ULKPOU TOTILKOU SLKTUOU KAAONC
C kot otnv urtodIKTUWOoN Tou. Mo BoNUela OXETIKA UE TIC AVAQEPOUEVEC EVTOAEC AVATPEETE
oTNV EVOWUATWUEVN BonUela TwV EVTOAWVY, TWV XPNOLUOTIOLOUUEVWVY AELTOUPYIKWY CUCTNUA-
twv (help, man pages) kat otov cuvnuUUEVO 06NYO.

XpOvoTpoypapUATIOUOC

‘Qpeg AoKNON - OVTIKELLEVO

1 1, 2 Eudavion/alayn Siktuakwv pubpioewy

1 3, 4 EAeyxoc esmukowwviag (3o OSI), vnAdatnon Siadpopng, ovopata
TiEPLOXWV

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

2 8 Eykatdotaon kot UTtoSIKTUWOoN UKPoU ToTtkoU Stktuou kAdong C.

1. Itov umoAoyLoTH Tou pyaleoTs,

i. avayvwploTte eAv UTIAPXEL EYKATESTNMEVN KApPTA SiKkTUoU Ethernet, eival cuvdedepévn
o€ hub 1 switch eniong

ji. mota &tevBuvon IP, paoka SIKTUOU KO TIPOETUAEYUEVN TIUAN EXEL.

(Yrtobeién: EEetaote ontikd TO MiOW UEPOC TOU UTTOAOYLOTH Kot TPooTtadrOTE VoL EVTOTTioE-
Te Ut umodoyrn tumou RJ-45 (modular jack/plug 8p8c) eite oto miow UEPOG TNG UNTPLKIG
(evowuatwuévn ato M/B) eite atnv miow oYn Twv UToSoYWV EMEKTAONG (TPOTIETN EK TWV
UoTépwv). Acite eav umndpyel kataAAnio kaAwébio tomou UTP/FTP ue toug avtioToiyoug
aKPOSOEKTEC TTOU va KataAnyetL o€ hub ) switch. EA€yéte av eivat o Asttoupyia

Edav o urtodoytotii¢ oac “tpéxet” windows exteAéate ipconfig /all
Eav “tpexet” linux, exteAéote /shin/ifconfig )
INUELWOTE TA AMOTEAECHLATAL.
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 UTMOAOYLOTHG O0C, CUUPWVA UE T
TTPONYOULEVQ).

3. EA€ycte Tt ouvOECUOTNTO TOU UTIOAOYLOTH OTOV OTIOl0 €pYATeDTE |LE TOV SLOKOWULOTH TOU
gpyaotnpiou kavovtog xprnon tng evioAng ping. Eddocov AapBavovtal amavinoelg, n Aet-
TOUPYLKOTNTA Tou SIKTUOU pEXPL TO eminedo Stadiktuou (30 OSI) eival evtdéel. AoKipudote
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va OTEIAETE 15 MOKETA [E TL 0To Tedio TTL=128. MEeAETHOTE TO CUYKEVTPWTLKA OTATLOTL-
KA TIOU 0aG ETMLOTPEDEL. AOKLUAOTE VO KAVETE ping O€ POOPLOUOUG £Ew armod To SikTtuo Tou
oXoAelou oco¢ Kal CUYKPIVETE TOUG XpOVOUG. Av auTo Sev eival ePIKTO avalntrote AoyLKN
g€nynon ylatl dev sival epiktod. TulnTnote yloTi eival Kplolpot oL pikpol xpovol ping os
online mayvidlo Kot ylott auto amotelel Baokd KpLtrplo yia tnv emoyn apdyxou (ISP)
artd Touc pavatikolg gamers.

4. IyvnAatrote e tnv traceroute tn Stadpopr] mou akoAouBoUv Ta TTAKETA 0OG TTPOG KATIOLO
OUYKEKPLUEVO TIPOOPLopO. Kataypate tnv. EmavaAdBete to (6510 og GAAN XPOVIKH OTLYUN
(akOun kat GAAN pépa i ard To OTtitL 0aG). JUYKPLVETE TIC SLadpoeEC. 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 givatl To mpaypatikd ovopa tou dtakoutotr ftp.ntua.gr;

5. Epdaviote tov mivaka ARP tou UTtOAOYLOTH OTOV Omolo epyAleoTe. I MOl TEPUTTWON
uropel va eival kevog; Bpeite tn duotkr StevBuvon tou umoloylotr oag aAd Kot Tou
SlakopLoTr Tou gpyaotnpiou. Mmopouv va BpeBouv ue tov iSlo Tpomo;

6. Edpooov epyaleote oe umoloyloty tou omoiou to A.Z. umootnpilel IPv6 PBpelte
S1evBuvan IPv6 ou €xel (ipconfig /all, ifconfig i omoladnmote AAAN evaAAoktikr peBodog)
KoL Selte ToLloL GAAOL YELTOVIKOL UTTOAOYLOTEG UTIAPYXOUV. 2T0 IPV4 auto to Kdvel To ARP. 2to
IPv6 Aéyetal “Neighbor Discovery”. Avahoya pe o A.Z. Tou urtoAoyLoth oag, SOKLUAOTE TO
netsh (windows) rj ip (linux) kat culntrote ta anoteAéopata. Epdcov o utoAoyLoTr§ cog
£xeL torukn StevBuveon Levéng amokAelotikng Stavoung (Link Local Unicast) emaAnBelote
ta tuApata tng (prefix fe80::/64 kat interface ID EUI-64 o€ linux 1) tuxaio interface ID oe
windows). Eav Sev €xel, ypAPte tnV €0ei¢ MwG EMpemne va eivatl akoAouBwvTtog TNV TUTO-
noinon EUI-64. (Yrodeién: Eupavion anoteAsouatwv “Neighbor Discovery” oe linux: ip -6
neigh show kat o windows: netsh interface ipv6 show neighbors).

7. Eudaviote tov mivaka SpOUOAOYNONG TOU UTOAOYLOTH OOC KOL EVIOTIOTE QMO TIG
KATOXWPLOELG TOU TtoLa €lval N TPOETUAEYLEVN TTUAN.

8. EaGv oog emutpénel o umelBuUvog epyaotnpiou, unmd Tnv enonteia Tou, | €XeTe MPOGPa-
on o€ MaALo Aettoupykd e€omAlouo (4-8 umoloylotég, hub/switch, amapaitnta koAwdia),
OUVBEOTE £va ULKPO TOTIKO SiKTUO KAAOoNG C KAVOVTOC TLG AMapaitnTEG CUVEETELCG KO puUB-
ploelg. EAéyEte tnv emikowvwvia PeTall TWV UTTOAOYLOTWVY UE TNV ping. Adol eéaodali-
OETe Kol eMPBePalwoeTe TNV emKowwvia OAwv pe OAoug, UTIOSIKTUWOTE To ot SU0 N
téooepa umodiktua. Me Tig véeg puBuioelg, emiBeBalwaote OTL oTa ping AmovtouV HOvVo
UTTOAOYLOTEG TOU (810U UTOSIKTUOU Kal glval adUVOTOV Va EMLKOWVWVACOUV LE UTIOAOYL-
OTEG GAAWV UTIOSIKTUWV. (YITOSELEN: MPOKELTAL yLa TIPAKTIKY) £QApLoYr THE FEWPNTIKAG
aoknone 6).
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Kedalaro 40
ENINEAO METAD®OPAZ

Elcaywyn

Yta ponyoupeva kepalata pedethBnkav nwg petadépovrtal ta dedopéva and Sienadn os
Slemadn yla va ¢ptdocouv oto MPoopLopd toud. Emeldn to emninedo diktvou amo tn ¢uon
Tou eivatl avaélémioto, ta moakETa pOdvouy kabBuotepnuéva, EKTOC OELPAC Ko TIOANEG HOPEC
kataotpédovtal otnv Stadpopr]. Emopévwg xpelaletal £va VOLAUECO OTPWUO UETAEY TNC
€bapUOYNG KAl TWV KOTWTEPWY OTPWHATWY TOU SLKTUOU TIoU va e€aadalilel Eva yeviko V-
KOAO TPOTO PETADOPAC TWV SESOUEVWY aTTO TOV ATTOCTOAEQ TIPOG TOV TIOPAANTIT KAAUTITO-
VTOG TLG OVAYKEG alomioTiag, LETadopag TwV SE60UEVWY TTOU ATALTOUVTAL.

Awdaktikoi ZToxot
Me tnv ohokAnpwaon tou 4ou Kedpalaiou ol pabntég Ba mpénel va eival os B€on va:
e amnapduouyv tig Stadopég Twv MPwTokOAwyY TCP/UDP

® SLOTUTIWVOUV TIWG TIPOKUTTEL N aflomiotia tou TCP Kot OTe amoteAel TNV KATAAANAO-
TEPN €Mmloyn

e Slamiotwvouv tnv evapén, Slatrpnon Kot TEPUATLONO piag cuvdeong TCP

e niepypacdouv tn Soun g unodoxng TePUATIONOU (socket) kal va avadépouv Toug
TPOMOUG 0€LOTIOINOTG TNG TIPOYPOUUOTLOTIKA

ASOKTIKEG EVOTNTEG
4.1 MpwTOKoAAO TTPOCAVATOALOUEVA OTN oUVEEDN —Xwpig ouvdean.
4.2 YrioSoxec (sockets).
4.3 suvbéaoelg TCP - Evapén/tepuatiopnog cuvdeonc.

4.1 NpwtokoAAa npooavatoAlopéva ot oUvdeon — xwpic olvdeon

Ot SIkTuaKEG ePaPUOYEG TIOU €lval EYKATECTNUEVEG OTOUC KOUBOUG evog SikTUou, o nAe-
KTPOVLKOUG UTIOAOYLOTEG, o€ €EUTIVEC POPNTEG CUCKEUVEC K.A., ETILKOWVWVOUV aVTOHAAGCCGOVTAG
pnvopota dedopévwy. To enimedo petadopdg mapéxet T dtadkaoieg mov avolappavouv
v petadopd UNVULATWY Pe Stadavr TPOMOo Ao TG SIKTUOKEG EPAPLIOYEC TTOU TTAPAYOUY
TA UNVUpOTA AUTa.

To eninedo petadopdg eivat umebBUVO yLa TNV emikovwvia Twv dedopévwy mou Aappdavovtat
oo to eninedo spappoyng LeTaly tou untohoytatr) (kOpBou) adetnpiag kat Tou UtoAoyLoTH
(kouBou) mpooplopol f aAAWG emkovwvia ano-akpo-oe-akpo (end-to-end), ue R Xwpig
gykatdotoon cUvdeong. Me dA\a AdyLa oTnV MPpWTN MePLMTWon, apxLKA yIVETOL EYKATAOTACN
oUVEEONC KAl £va TTPOYPAULLA 0TOV UTIOAOYLOTH adetnpiag cuVOULAEL L Eéva TTAPOUOLO TIPO-
YPOLLLLOL TOU UTIOAOYLOTH TIPOOPLOKOU, VW 0TV SEUTEPN TIEPIMTWON XWPLG va eykataotadel
ouvbeon HeTalV Twv KOUPBwWVY, To MPOYpaUpa oTnV adetnpia petadidel apeoa ta dedopéva
OTO TPOYPAULO TIPOOPLOUOU. ITNV TIEPITTTWON IOV aPXLKA YIVETAL EYKATAOTAON TNG oUVEE-
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ong ot mAnpodoplieg TNG eyKATECTNUEVNG oUVOEONG amoBnkelovTal oTig emikedaiideg Tou
UNVOUOTOG KAl 0TO LNvUaTO EAEYXOU.

2Ta KaTwTePA eMineda, Ta MPWTOKOAA SnULOUPYOUV CUVEEDELG OVAECO OE KABE UTTOAOYL-
OTH TTOU CUVGOEETAL LE TOUG YELTOVLKOUG TOU UTIOAOYLOTEG, KAl OXL LOVO QVOECO OTOUG TEPMO-
TIkoUG KOpPBoUG, SnAadr) oToug UTIOAOYLOTEG adeTnplag Kal TPOOPLoUOU.

Emopévwg, ot Aettoupyieg mou avohapBavet To emninedo petadopdg elval n eYyKATAOTACHN Kot
0 TEPUATLOMOC TWV CUVOECEWV SLAETOU SIKTUOU EAEYXOU TNG PONG TNG MAnpodopiag, wote
HLoL ypryopn Unxowvn va pnv urtepdoptwvel Lo apyn, kabwg kat n emPefaiwon OtL n mAnpo-
dopla Edptace oto MPooPLoUO TNC.

H owkoyévela mpwtokOAAwv TCP/IP S1aB£tel oto eninedo petadopdg ta mpwtdkoAa TCP kat
UDP mtou ulormolouv tig Stadikaoieg LeTadopag TwWV UNVUUATWY SeS0UEVWV.

Ewkova 4.1.a: OSI — TCP AlaotpwpdTwon

Ta mpwtokoAa autd Staxwpilovtal Letalt Touc: oto TCP mou gival mpwtokoAAo pocava-
ToAlop£vo oe oUvdean (Connection oriented) kat UDP mou eival mpwtokoAAo xwpig ouvéeon
(Connectionless).

MPWTOKOAAO MPOGAVATOALOUEVO GTN GUVSEDH Elval AUTO IOV aPXLKA, TIPLV EEKLVNOEL N
peTadoon Twv dedopévwy eykaBLOTA Lo cUVOEDH QO AKPO O€ AKPO yLa va e€aodaAloTel
pLo Stadpopn (vontr cuvdeaon) yla tn petadoon Twv makeTwy. OAa Ta makeTa petadido-
vtat otny dta vontr ovvdeon. Adou Eekvnoel n petadoon e€aodaliletl otL ta dedopéva
Ba ptacouv otov mapaAnmTn xwpic opaipara.

MpwtokoAAo Xwpig ouvdeon elval aUTO oTo omoio &ekva n petadoon Twv dedopévwy
XWpPLG va €xel tponynBel emikowvwvia pe Tov mapaAnmen. Ta dedopéva petadidovtal o
autoduvapa makéta (datagrams) xwplc tnv eykatdotoacn ocUvVEeoNC LECW VONTWV KU-
KAWHATWVY. Ta TpwTokoAAa autd Bewpouvtal avatloniota eneldn dev e€aocdalifouv OTL
ta 6edopéva Ba HTAcOoUV OTO TPOOPLOUO TOUG.
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H mAnpodopia mou petadEpeTal anod AKpo o€ AKPO OTO EMINMESO HeETAPOPAG OPYOVWVETOL
oe akoAouBia amo opadeg Sedopévwy mou ovopalovtal datagrams. Kabe éva datagram pe-
Tpatal og octets SnAadn oktadeg Pndiwv (byte) kat avipetwniletal amoAUTwg aveéaptnta
armno to biktuo.

Octet: To byte mpwtosudaviotnke ota péoa tng dekaetiag tov ‘50 amd tnv IBM pe thv
£€vvola TNG HLKPOTEPNG opadag xpnotponoloVpevwy Suadikwv Pndiwv mou avtioTtolyel
oe SleuBUVOELC HVAUNG OE €vayv NAEKTPOVLKO UTIOAOYLOTH Kol alpXLKA SV avTLOTOLKOUaE
ot 8 Yndia (bit). MNa to Adyo auto oto TCP/IP xpnotpomoleital o 6pog mou eoplopoy
avTLoTolKel og povada SeSopévwy purkoug 8 bit.

4.1.1 NpwtokoAAo TCP - Aour OKETOU
Mo va kotavonBei n Aettoupyia tou pwtokoAou TCP ag doupe éva mapdadelypa:

‘Eotw OtL B€houpe va amooteiloupe éva pAvupa péow nAektpovikol taxudpopsiou. ApyLka
n epappoyr XpnNOoLLOTOLWVTAG TO TPWTOKOAAQ TOU ETTESOU £PAPUOYNG TIOPAYEL ULOL OELPA
rmAnpodoplwv und popdr SeSOUEVWV HUE TIC EVTOAEG KO TO TIEPLEXOEVO TIOU AVTAAAACOOUV
Suo kouPoL péow tou Siktuou. MpoindBeon eival n alomiotn petddoon twv MANPodopLWV
péow tou Siktuou.

H mAnpodopia mapadauBdavetal oto eninedo petadopdg amnod to npwtokoAo TCP rou ava-
AapBavel va petadépet ta Sedopéva — mAnpodopieg amnd to éva akpo oto GAAo.

‘Eotw OTL oTO Ttapamavw rapadetypo to TCP apalopBavel amo tnv epappoyr) NAEKTPOVIKOU
taxudpopeiov Sedopéva peyEBoug 6000 octets. EAEyxeL To SIKTUO KOl SLATILOTWVEL OTL Sgv
urnopet va Staxelplotel datagram peyalitepa and 600 octets. Itnv mpaypatikotnta ta Vo
akpa dnAwvouv To peyolutepo péyeBog datagram mou umopouv va Slaxelplotouv. Ma va
OVTLLETWIILOTEL N KATAOTOON TO apXLkO datagram Staomatal og 10 pikpotepa Twv 600 octets
Kall armooTéANovTal aveEApTnTa amod To €va AKPo oTo GAAo. Ta UKpoTepa autd datagrams
oUpdwvnuéEVoL peyEBoug ovopalovtal Tupata (segments). Emopévwe 6to mMPpwtOKoAAo
TCP n povada dedopévwv mou Slayetpiletal (PDU) avadépetal wg Tupa (Segment). BE-
Bata oto TuAUo HeTafl Twv dU0 AKpwWV UTopel va xwpd oAdkAnpo to datagram, omote dev
Ba xpelaotel va SlaomaoTel.

To TCP/IP eival Baolopévo oto «catenet model» (meplypadetal pue Aemtopépeta oto IEN 48).
To povtédo “catenet” Bewpel OTL UTIAPXEL €vaG OPKETA UEYANOG OplOUOC avetapTnTwy
SiktUwv mou Slacuvdéovtal e eEwTePIKEG TIUAEG SpopoAoynong (Gateways). Ta TuApoTa
Slamepvouv amd moAAd StadopeTikd Siktua PV GpTACOUV OTO TIPOOPLOUO TOUG. 2€ TIOANEC
TIEPUTTWOELG TO HOVOTTIATL elval SLapopeTikd yla KaBe tunpa kot n Stadpoun eivatl adpatn

oTO XpnoTn.
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Ewkova 4.1.1.a: TCP—UDP Emikowwvia

‘Otav ¢ptacouv oto dAAo akpo Ba emavacuvdeBouy yla va SlapopdwoouV To ap)Lko UAVULA
Twv 6000 octets. Opwg Ta aveédptnta TUAMATA ivat TIOAU TBavov va ¢tacouv pe Stado-
PETLKA OELPA, yLa TTAPASELY O TO OyS00 TUAKA va GTACEL TIPLV To TipwTo. Emiong Adyw odpal-
potog SIKTUoU o€ KAToLo onpeio tng dtadpopng eivat mBavo KAmoLo TUAKA va Kataotpadet.
3TNV TEPLMTWON AUTH TO CUYKEKPLULEVO TN O TIPETIEL VO OTAAEL Eava.

EmutAgov éva B mou mpémnel va xelplotel to TCP eival o molo oUVSEoN AVAKEL €Val GUYKE-
KPLUEVO TUAMA. o val YIVEL KATOVoNTO aUTO OTO €val AKPO, O £VO NAEKTPOVLKO UTIOAOYLOTH
(koppBo) pumopet n (6ta 1 kat Stadopetikn ebappoyn va mapdyel ToAAd aveédptnTa pnvUpaTo
TIOU TIPETIEL VAL ArtooTaAo UV oToV 1610 1) Kot o€ S1adopeTiko mpooplopd. Eniong oto dAAo dkpo
propet va mapalappavovtat tuipota and mnoAAoug StadopeTikoUc AmOOTOAELS KAl VAL OITEU-
BUvovtal og 51adoPeTIKEG SIKTUAKES EDAPLOYEC.

NoAvmAeéia (Multiplexing) sivatl n duvatotnta moAAEG Slepyaocieg péoa otov (blo Tep-
HOTIKO KOpBO (host) va xpnolpomololy TiG UTiNPECLEG EMIKOWwViag tou TCP Tautoxpova.

To TCP otnv ¢paon tng emavacuvdeong Tou apXLKoU UNVU LOTOG TIPETEL VA YVWPLEL TToLa lvat
N mMPo€Aeuon (source) ToU LNVULATOG KL TIOLOG O TIPOOPLoUOC (destination).

‘EtoL to TCP e€aodahilel tnv A§toruotio tng cUvdeong pe:

e Tnv Eykatdotoon ZUvSeong amd TNV MPOEAEUGCT OTOV IPOOPLOUO.

o Tepoayilel ta dedopéva av emiBarletal and to Siktuo.

o ErupeBatwvel tnv mapahaPn deSopévwy.

® TomoBetel 0TN OELPA TA TUAUOTA KOTA TNV TIopaAafn)

'O\eg autég oL mAnpodopieg ou elval amapaitnTeg yla Tov EAeyo Kot TV avacuvBeon tou
OPXLKOU UNVUATOG TiepLEXOVTAL OTNV ETKEDAALSA TTOU SNnLoUpyEiTAL KATA TOV OPXLKO OXN-
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MOTLOMO TOU THALOTOG.

H emikepalida (header) sival éva ocUvolo amo octets SedopEVwy TIPLV Tt TA TIPOYLATL-
K& 6eSopéva Kot TPooTIOeTOL 0TNV aPXT) TOU TR LOTOG.

Enwkedaiida

(Header) Agbopeva...

Ewova 4.1.1.8: Tunua TCP

H emikedalido €xel eAdayloto pnkog 20 octets kot péyloto 60 octets pall e TO TTPOALPETLKO
niebio options. Ot MAnpodopieg ov elodyel to TCP otnv enikedaAida wote va e€oodaliost
v alomiotio TNg HETAPOPAS ToU VU HATOG Eivat:

bit 0 15 31
ApBL6¢ OUpac Mnyng | Ap1Buo¢ Oupag Mpooplopol

ApLBLOC 2elpag

ApBuoc EmBeBaiwong

MéyeBog Inualeg

Emkedaiidog EAEyxou

TCP ABpotopa EAEyxou Agiktng Emelyovrog
MPOoaLPETIKO (av UTIAPXEL)

Agopeupévo MéyeBog Mapabupou

Agdopéva

Ewova 4.1.1.y: Nedia tng emikepalidag evog TCP TuApATOG.

e O AplBudg Oupag Mpogheuong (source port number) kot AplOuog OUpag Mpoopt-

opou (destination port number). Ou apBuoi BUpag xpnoluevouv otnv TAUTOMOLNGN
TwV SLadOPETIKWY GUVORIIALWY PETOEL TwV U0 dkpwv. Eotw oTL Suo SladopeTikol Gv-
Bpwrol otéAvouV amd éva PvVU PO NAEKTPOVIKOU TaxuSpopeiou pog va tpito.
To TCP amodibel tig BUpeg pe apBuoug 100 kat 200 otig Siepyaocieg Twv edappo-
YWV NAEKTPOVIKOU TOXUSPOUEIOU TWV amooToAéwy avtioToa Kat th BUpa 25 e Thv
ebappoyn mou Ba mapadobel To UAVULA OTOV UTTOAOYLOTH TOU TOPOARTITN 0TO GAAO
akpo. Otav petadibetal éva TuApa otny entkedaAida Twv dU0 TUNUATWY, Ta VOULE-
pa 1024 kot 2024 amoteloLv T OUpeg mpogheuong. BéBata to TCP mpénel va yvwpilet
mota elvat n BUpa MPoopLopol oTo AANO AKPO, KoL YLat TO AOYo aUTO TPOCBETEL ToV
oplOuo 25 otnv entkedpaAida oto avtiotowo nedio (tou mpooplopov). Twpa, av and
TO GANO AKPO TPETEL VA OTOAEL oW €va TUNa ToTe Ta nedia BUpa poéleuong Kat
TPOOPLOUOU TIPETIEL VA avTLoTpadoUV oTnv emkedpaAida Tou avtioTolou TUAUATOC.

e O ApOuog Zepag (Sequence Number). O aplBudg autog XpnNoLUEUEL WOTE O TTOPOAN-
TTNG O0TO GAANO AKPO VA TOTOBETEL TA TUAUATO 0T CWOTH OElPd KABWE CUVOETEL TO
OPXLKO TUNUQ, ETELONA N oslpA TIOU £XouV TtapaAndBei pnopei va ivat Stapopetiki amod
TN o£lpa@ Tou £Xouv, amooTtoAel. To TCP aplBuel ta TuApaTa e Baon ta octets, £toL av
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KaOe TuNUa amoteAeital ano 600 octets, TOTE 0 ApPLOUOG OELPAG OTNV ETkePAAiSa TOU
TPWTOU TUAHATOC Ba €xeL Tov aplBuo 0, otou deutepou 600, otou tpitou 1200 K.0.K.

o O ApBpog EmBeBaiwong (Acknowledgment). O aplOpdc autdg xpnoLHomoLeital yio
va Slaodallotel OTL KAOE TN £XEL GTACEL GTOV TPOOPLOUO ToU. OTav 0 MAPAANTTTNG
0T0 GAAO Gkpo TapaAdBel To TUAUA OTEAVEL Eva vEo Tunua (ACK- eruBeBaiwong) tou
oroiou to nedio AplBuog emBeBaiwong, eival cupmAnpwpévo. Ma mapadelypa, oTéA-
VoVTaG £va TUAUA Pe emBeBaiwon tov aplOuo 1201, onpaivel OTL €xouv GTACEL OAA T
Sedopéva péxpL kat to octet pe aptOud 1200. Av n emiBeBaiwon dev mapaAndBel péoa
0€ £VOL CUYKEKPLUEVO XPOVLKO SLaotnua, arnootéAAovtal ava ta dedopéva.

e To MéyeBog NMapdBupo (Window). Ma Adyoug emitdyuvong tg enkovwviag to TCP
Sev meplpével Tnv mapaAafn tng emBefaiwong yLo va oTEIAEL TO EMOUEVO TUAHA. Agv
yivetal Opwe va amootéAAovtal cuvexwe dedopéva SLOTL Evag ypriyopoc OMOCTOALOS
0TO0 €va aKpo Ba pmopoloe va Eemepaoel TI¢ Suvatotnteg anoppodnong dedouévwy
and €va apyod mapoAnmen. Etol pe to nebio Window kdBe dkpo dnAwvel moéoa vea
Sedopéva umopet va anoppoodroetl tonobetwvtog 6’ autd to nedio tov apldpo anod
octets mou SdlaBétel ehelBepa 0 evtapteutrg eloddou (buffer). Opwg to péyebog tou
TPOCWPLVOU XWPOU TIOU HEVEL EAEVBOEPO HELWVETOL OO0 0 UTIOAOYLOTAG AapBdavel Se-
Sopéva avaloya e Tig Suvatotnteg enefepyaoiag Tou MApaARTn. AV 0 XWPOG AUTOG
VEULOEL TIPETIEL O ATOOTOAEQG VO OTAATACEL TV AMOOTOAN VEWY deSOUEVWY EMELSN
o’ autn tny nepintwon ta dedopéva Ba amoppidpBolv. Otav o mapaAqmTng aneleu-
Bepwoel xwpo dnAwvel pe to edio Window otL eival €tolpog va Sextel véa dedopéva.

e To ABpolopa EAéyxou (Checksum). O aplOudg oto medio autd tng emkedaAibog
tonoBeteital amnod Tov anootoAéa adol unoloyioest To dBpolopa art’ OAa ta octets ot
€va datagram. To TCP oto dAMo Gkpo uttoloyilel Eava to ABpolopa Kol TO GUYKPIVEL
HE auTo rapélaBe. Av ta SUo amoteAéopata Sev gival (SLa, TOTE KATL CUVERN KOTA TN
petadopd kal to datagram anoppintetal.

o Ta nedia Znpaieg EAéyxou (Flags) xpnoluelouv ylo TOV XELPLOUO TWV OUVOECEWV
KoL avtiotolyoLv o 9 bit Omou Ta onpavTikotepa omd auTd sival:

1. URG (Urgent Pointer). To mtebio URG emutpénel oto éva dkpo va mAnpodopn-
OELTO GANO YL KATL ONAVTLKO, OTIWG VA TIPOXWPNOEL 0TV enefepyaocia evog
OUYKeKpLUEVOU octet, Tn Slakorr Tng €060V e TNV MANKTPOAOYNON KATIOLOU
xapaktnpa e\éyxou (control character) k.d.
2. ACK (Acknowledgment). To ne6io autd SnAwvel OtL 0 KOUPOC TTOU CTEAVEL TO
bit pe Tiun 1 (On) emPBePatwvel tn AqPn dedopévwy.
3. PSH (Push). To mebio autd evnuepwVeL To MAPAAATITN OTL TPEMEL 000 TO Suva-
TO ypnyopotepa va powBnoetL ta dedopéva oto eninedo epapoyng.
4. RST (Reset). To mebio auto KAVEL eMonUaivel emavekkivnon /kabaplopod g
ouvdeong
5. SYN (Synchronize). To medio autd xpnoLUEVEL LA TO GUYXPOVLOUO TNG EYKATA-
oTaoNG HLag VEag oclUVSeonG xpnoLlomolwvtag ta nedia AplOuog Zelpdg £tol
WoTe va EeKvNoeL pio olvdeon
6. FIN (Finalize). To medio auUTO evNUEPWVEL OTL O ATTOOTOAEQS EXEL TEAELWOEL
v petadopd dedopévwy.
AvaAuTikotepn Teplypadr autwv twv iediwv Ba yivel otnv evotnta 4.1.4.
OAokAnpwvovtag, N 60N TOU TIAKETOU TOU PWTOoKOAAOU TCP epLéxel OAeg mAnpodopieg mou
OALTOUVTAL OE LA ETILKOLVWVLIO TTOU TIPEXEL UTINPEGLEG e auvdean Kal adopolV ta €ENG:
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e Tnv Eykatdotaon oUvéeong e oUUPWVNUEVEC TIPoSLlaypadEC emKOWVwWVIAG LETALY
Twv duo Akpwv

e Tnv A§lomotia otnv petadoon Twv dedopévwy. AnwAela SeSoUEVWY LETA TOV EAEYXO
odalpdatwy anattel avopetadoon.

e Tov EAcyxo pong dedopévwv Snladn tov €Aeyxo woTe va UV TANUUUpPLoEL O
TapaAnTTNG pe SeSoUEva amod To AMOOTOAEA.

e Tov EAeyxo Zupndopnong dedopévwv dSnAadn Tov EAeyxo WOTE val NV MANUKUPLOEL
‘eva apyo KavaAL emikovwviag pe Sedopéva e Kivouvo Katappeuaongc.

4.1.2 NpwtokoAAo UDP - Aopn AKETOU

To mpwtokoAAo User Datagram Protocol elval éva oxeTIKA amAoUoTEPO TPWTOKOANO O€ OXECN
pe to TCP mou xpnotpomnoleital oto eninedo petadopdg.

Ma tnv petadopd twv datagrams Sev yivetal eykatdotacn ouvdeong petafl Twv U0 dkpwv
Kal 6V SLOOTIATOL TO HVULO OE HIKPOTEPA TUAMATA OTav gV UTtooTNPileTal To HEyeBoG Tou
datagram. KaBe autodUvapo makETo LeETadEPETAL LECW SLKTUWV Ao KOpPBo o€ KOUPBO LEXPL
va PTACEL OTO TIPOOPLOKO TOU XWPLG va eyyuatal kaveig otL dev Ba xabel 1) Ba kataotpadel.
ATO TNV GAAN TIAEUPA OLWG QLUTH N OMAOTNTA TNE SOMNG Tou Kol N EANewdn eAéyxwv mpoodidel
oto UDP 1o mAgoVEKTNMA TNG AUENONG OTNV TOXUTNTA LETAS00NG TwV SE60UEVWY Kal TV
anwAela os overhead SnAadn g HElWONG XPNOLWOTOLINCNE TWV MOPWV TOU SIKTUOU yLa 1N
wohENLES epyaoiec.

To UDP £xel péyeBog erikedpalibag povo 8 octets adou oL mAnpodopleg amd Omou anoteAsi-
taL n emikedaAida evog datagram eiva:

e O apBudg Oupag MNpoéAevong kal o apltBpuog Oupag Mpooplopou. (Source Port &
Destination Port)

e To uAkog tou datagram (Length). To eAdyloto pnkog ivat 8 octets SnAadn povo n
erkebaAiba, koL to péyloto pEyebog dpravel ta 64534 octets (64Kb) pall pe tnv emike-
dariba.

e To ABpoiwopa ‘EAeyxou (Checksum). Elval mpoatpetikd medio 16-bit to omolo
xpnotpomnoleitat yla enaAnbsucn tng opbotntog tou datagram katd tnv mapalafr
TOU 0TNV MAgUPA ToU TapaAnTITn. Yrohoyilel To dBpolopa tn kepaAidag kot Twv de-
Sopévwy Kal n Aettoupyia Tou eivat mapdpota pe tou TCP.

Emopévwg onwc €xetl nén neptypadei to TCP eival katdAAnAo yla epapUoyEG TTOU amaLtouy
v aflomniotn petadopd twv dedopévwy. Avtibeta to UDP xpnotuonoleital s epapuUoyEg
omnou Sev €xeL TOON onpacia N MAnpoTNTA TN LeTadopdg Twv SeSOUEVWY O€ OUYKPLON LE TNV
ToxuTnTa mou Ba mapaindOoulv.
bit 0 15 31
AplBuoc Oupoag Mnyng AplBuoc Oupoag Mpooplopol
MPOoaLPETIKO (av UTTAPXEL) UDP ABpotopa EAéyyxou

Aedouéva

Ewova 4.1.2.a: Nebdia tng enikedalidag evog UDP Tuiuatoc.
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TEtoleg edapUOYEG lval:

® QUTEG Ol omoleg HeTadidouv og TPAYUATIKO XpOvo PoEC video kat nxou (real-time
audio/video), 6rwg IPTV, VoIP. E6w pag evlladépet ta dedopéva va $ptdvouy tn ow-
OTH XPOVLIKA oTyun. Omoladnmote anmwAELd TOUG oG EMNPEATEL LOVO OTNV TTOLOTNTA
TOU QVOTTOPAYOUEVOU OFOTOG.

e Servers, oL omolol amavtoUVv O MIKPA QLTHATO €VOG TEPAOTIOU apPLOPoU amo
niehdateg/clients, omwg ota Siktuakd online matyvidia. OL Servers, XPNOLULOTOLWVTOG
UDP, 6ev amacyohoUvtal Pe TO va eAEyXOUV TNV KaTtdotoon tng kabe ouvdeong kat
£T0L Uropouv va e€umnpetioouy éva oAU peyaAUtepo aplBud xpnotwyv os avtibeon
LE TO av xpnotpomnolovcav TCP.

Mapola autd av amnatteital vo AuBouv kat Bépata aflomiotiag, eAéyxou Ponc, TELOXLOUOU
TWV TAKETWV K.ATL., TOTE avolappavel To eninedo edappoyng va Stoxelplotel autd ta in-
tuata. Eniong mpénel va onuelwBel to mpdPAnpa SIKTUOKAG CUDOPNONG TIOU TIPETEL VAL
avalafel to eninedo epapuoyng otnv mepimtwon Katd tnv omnola évag amootoAéag UDP
TANUUUpioel To Siktuo pe makéta. Emiong eival amopaitnTto oL CUOKEVEG TOU EVOLAUECOU
SkTUOU (ApopoAOYNTEC) VA XPNOLUOTIOLOUV TEXVIKEG EAEYXOU, TIOU OIoBNKeUOUV TTPOCWPLVA
1 amoppintouv ta makeéta UDP wote va anodpeuyBel mbavn katdppeuon.

4.2 Ynodoy£g (sockets)

Tnv amavtnon o’ adwY tnv divouv ot urtodoxég (sockets).

L. OVTOTNTA N OTola XpNOoYOTIOLEITOL OTNV avamtuén epap-
TOoEL SUO AKPWV TTAVWGE €va OUPISPOLO KAVAAL KOL aVTL-
A €ekva n petadopd Twv deSOUEVWVY.

H umnodoyr) (socket) iv
HOYWV YLa TNV ETIKOWWVI
TIPOCWTTEVEL TO TEPUATIKO ONUEtRITOU KATAANYE

‘EToL o€ KABEe eTIKOWVWVIA TIPETEL VAL UTTAPXGUV SUo socket mou kdBe €va mpémel va kabopi-
{eTal oo To MPWTOKOAAO Kal Thv Slev u. H &teBuvon opiletal amo tnv dtevBuvon
IP kaL tov aplBuo Bupac.
‘Eotw yla mopadelypa OTL 0TO £¥0L AKPO EXOULE UL epopHoyn hAekTpovikoU Taxudpopeiou
Kal 0To GAAO AKpo €xoupe XNV edappoyn eéumnpétnona(server) mou efunnpetel XpHoTeg
anoBnkevovtag 0To AoyAPLACHO TOUC T LNVULLOTA TTOU €pXONTAL YU QUTOUC.

Karmola otiyun anogAoilel évag meAdtng va oTellel HEow alOTOTN G ouvEEONG Eval LAVU LA
NAgKTPOVIKOU Tax0dpopeiou. Ta Bripata mou akoAouBoUvTal yla TNWEYKATACTAON TG OUV-
Seong eivat

€ow NG edappoyns nAektpovikol taxudpopeiou dnuioupysital pu
OTOV UTTIOAOYLOTH YLOL TNV AITOCTOAN EVOG VEOU UNVULATOG.
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e JT0 GAAO AKpo oTnv edappoyn mou SExetal pnvopata aAAnloypadiag €xel noén
dnuoupynBel pla Stepyacio mou Séopeuaoe Eva TCP socket pe tnv dtevBuvon IP tou
e€unnpetntn (éotw n StevBuvon 194.63.235.170) koL tnv BUpa (port) ou avtlotol
otnv unnpeoia e€umnpétnong nAsktpovikou taxudpopeiou (BUpa 25). Katom n,di-
gpyacio otnv MAEUPA TOU €EUTINPETNTY MEPACE OE KATAOTAON QVOUOVAG, TIEPYLEVO-
VTOG TO QUTNHO EYKOTAOTAONG CUVSECNC QIO KATOLO TteAATN.

Onwg €xeL Ndn avadepbel oL apBuol BUpag (Ports) amotelolv 1O Gvoua TNG
obybeong oe kaBe akpo, SnAadn oe kabe socket. OL BUpeg Exoyd epog 65536
SL0POPETIKWV TIHWV. OpwS 6AoL oL aplBpol katw ard 1023 ovogdalovtal I'VWoTEG

(Well-Known) BYpeg kot gival Se0EVUEVEG OO GUYKEKPLUEVEG TUTKEG UTINPECIEG OTO

AKpo Tou g€umnpetnth. Mo mapadelypa ot BUpeg Kat umtnpeaoieg, 24-FTP (Metadopd ap-

Xelwv, 23-Telnet (AnQuakpuouévn Awaxeipion), 25-E-mail

e H Odiepyacio tou TeeAdTn AMOOTEANEL €val altnpa ylo TNV eykatdotaocn cuvoe-
ong He otolyeia tnv StsuBuvon IP kat tn BUpa Tou eg0MnpeTNTH.

e O gfunmnpetntn¢ amodExsTaL To aitnua Tou MeAAT Kot armoBnkevel t dtevBuvon Kal
T Bupa tou. H edbapuoyn\otov e€unnpetntn WTopel va mapéxel UTNPECLEG Lovo o
£va TEAGTN UE TO OUYKEKPLUEVD socket. Av NBEAE va SéxeTal TOAATAEC ATACELG OUV-
Seonc, o e€urtnpetntric Ba émpexe va Snuidupyel éva kawvolpylo socket yia kdBe véa
aitnon mehdtn.

e Me tnv eniBePaiwon NG amodoxNG\IPU alTAUATOC 0 TEAATNG dnuLloupyel to socket,
yla mapadetypa pe tn StevBbuvon IPAA8.147.130.58 kat tn BUpa 8130.

e To socket oto dkpo tou meAdty ocuvdBetal pe peBOdouc (evtoAég) €€66ou porg
Sebopévwy Tpog to Kavall, syl avtiotoy to socket otov e€unmnpetnty cuvdsTal
LLE TO KaVAAL eTkovwviag g uebodouc eloddou pong SeSopévwy amo To KavaAL.

e Otav n emwowwvia oAokAfpwBel oTéAvetal aithua TEPUATIONOU KAl ameAeuBepwIve-
tal to socket tou xpfiotn evw otnv TAsupA\Tou efumnpetntr anodeopele-
tal to socket amo t ghvdeon kal emloTpEdeL 0 KATAOTAON AVALUOVAC.

‘EtoL pe T xprion twv TCP/sockets emttuyxdvetal n a§lomiotn oNvSLAAeEN peTasl ebpapuoywyv
oo AKPO O AKPO TIAVA OO €VA TNAETIKOWVWVLOKO KOVAAL.

TNV nepimtwon oyi¢ twv umodoxwv UDP - sockets dev umdpxetl aban n aAAnAouyio avtaA-
AaynNg LNVULATWY YLOL TNV EYKATACTAON TNG oUVOEONC Kal petadopdg twv dedopévwy. H mAn-
podopia petadibetal oto diktuo pe Baon tn StevBuvon kat tnv BUpa koL XpNoLUEVEL LOVO
yla tn oLvdg6n tng epappoyng pe to KavaAt. H mAnpodopia av ta katadépel Sta HEow Twv
SIKTUWV TYOL Slamepva kotadOAvel o avefapTNTA MAKETA OTO TOPAANTITN.
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Ewova 4.2.a: YoQoxEg (Sockets) TCP

4.3 suvbéoelg TCP - Evapén/Teppatigflog cuVEeong

H petadoon twv mAnpodoplwv HeTGEL Twv SU0 AKPWWUE TN XPrion Tou MPwTokoAAou TCP
yivetal o tpelg pAaoelg:

e Eykataotacn ZUvoeon
o Metadopd Sebopév
® TepUATIONOG ZUVEEBNG

Eykatdotacn Z0vdeond. Ma tnv eykataotaon piag véag ouvEeong & Ul aglomiotn ouvdL-
AaAen petal SUo agpwv to TCP xpnotuomolel tnv péBodo xepaliag Twy Bnudtwy (three-
way handshake).

o O tepuofikog kopPog (host) A evepyomolel tn ocuvdeon otélvovrag €va TUARua
ZuyxpoVviopol TCP pe to medio SYN oe tiury ON kal éva apywko tuxato apldud oto
nedi6 AptBpo Zelpadg (Initial Sequence Number) éotw o ISN A = x ota avtisrowa redia
K emikepaAidag.

O apxtkog aplOudg oto nedio ApOUAG Zelpdg eival Tuxalog ylati av nrayv t§log

otV mepilmtwon duo cuvbécewv He TNV BLa BUpa kal €xouv dnuloupynBel

ULKPN XpOoVIKA Sladopd, kal n pa €xel NON TEPUATIOTEL UTIAPXEL TIEPLTTTWON
va e ovioToUV TUAUATO TNG MAAALOTEPNG CUVOEGNC OTNV VEOTEPN.
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® O Teppatikog KopBog (host) B mapaAappavel to TUARA ZUYXPOVLOHOU, TO eMetep-
yaZetal KoL omavta pe éva §1ko Tou TURpa ZuyXpoviopol TCP, 6mou oto niedio SYN
opiletat og T ON kot éva S1kd Tou ap)Lko AplBuo ewpag ISN B=y. Entiong tomo-
Betel TNV TWr) oto nedio ACK=ON kot oto medio oto nedio AptOpuog Empepaiwo
(Acknowledgment) tnv tiun x+1 yio vot SnAWGCEL OTL TO EMOUEVO AVALLEVOLEVO
artd tov KopBo A ou Ba Eekva va eptéxel Sedopéva.

tet

Y10 TCP éva tuRpa emiBeBaiwong npoodlopilel tov emopevo AplOud Yelpdg mou
VOPEVETAL VO AABEL pe Eva TN SeS0UEVWY KAl LE aUTO TO Tporio emiPBePal-
w\ovTaL 0AoL oL tponyoupevol AplBuol Zelpdg mou €xouv AndOey/

e AdoU o RQuBog A mapaAdPel tnv amavinon and tov kouPo/B olokAnpwvel tnv
EYKATACTAONG TNG oUvdeong otélvovtag va tpito Tunua ExiBeBaiwong ACK otov
KOUPO B. I’ aOgd to TuRpa o kopPBog A Bétel to mebio ACK=ON kat umtoSnAwvel 0tL To
EMOUEVO QVaUENWOUEVO octet amo Tov kOUPo B pe tnv Ty oto nedilo AplOuog Emipe-
Baiwong (Acknowhedgment) = y+1.

Exova 4.3.a: Eykatdotaon véag TUvSeong Ue TpLueph Xewpia.

£XELNON meplypadel elval TPWTOKOAAO TIPOCAVATOALOLEVO OTN\gUVEEDN. Aéxe-
TOL POEC fStreams) amo dedopéva octets Kol TA TEPVAEL ATIO TO £TiMedO TNG ePAPHOYNG OTO
emninedd Siktvou. Emiong to TCP xpnotpomnolel evtapleutég (buffers) yla va anmoBgkelosl ta
glogpiopeva kal e€epxopeva Sedopéva (pogg elcodou, kat e€6dou). OL epapoYECQTEAVOLY
0£¢ edopévwy oto TCP Omou TLg arnoBnKeUEL GTOUG EVTOLLEUTEG.
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Metadopa dedopévwv. To TCP otnpiletal o Tpelg MOPAYOVTESG TIPOKELUEVOU va amodaoiost
KaBe popd mooa octets pnopet va otelel pe eva TURHa SeSopEVwWVY.

e O MPWTOG apdyovtag ivat n T tou nediov MapdBupo MOV AVAKOLWVWVEL TO KAE
AKPO LE BAoN TO UNXAVIOMUO €Aeyxou porG. Me dAha Adyla n T tou Mapabugou
(Window) €xet avakowwBel og kamolo tuRpa tou nediov tng emkedpaAidog axd tov
mapaAnmen.

o\ Je endpevo otddlo Aappavel urmoyn Tou and To pnXaviopo eAéyxouv cuddopnong
Mo TR Tou avadépetatl ws Mapdbupo Tupndopnong wote va unv MAUUUPLoEL O
anQotoAéag e dedopéva to Siktuo. Ma tov EAeyxo tng cupdopnong td TCP Statnpst
pLoL NeTOBANTH OTTOU N TLUN TNG UMOPEL va PeTaBAAAETaL, KaBw LETABAAAETAL N pon)
Sedoivwy (poptog) pHetall Twv cuokeuwv(Spopoloynteg) Tou evlapécou SiktUou.

o O televrgaiog mapayovrtog mou Aappavetotl unodn oto TCP eiyol To OpLO TIOU €XEL
te0el amnd %o GUOLKO emimedo Kat elvol yvwoto wg péylotn poyada ekrounng (MTU).
210 Ethernet\eivat 1500 octets ava makéto.

To TCP emAéyeL TO KROTEPO pEyeDOC Sedopévwy armd Toug TPEK TP AYOVTEC.

Ma mapddelypa Omwe Gavetal otny elkova 4.1.4.B €0tw OTLF evtapleuTtng e€660uU Tou aro-
oToA€a TiepLéxel 2400 octets mou TIPEMEeL va LeTadEPEL XwpL TNV ertikedpaliba. To mapdbupo
Tou mapaAnmtn €xel kaBopuytel oe 1200 octets, o unxeviopog eAéyxou cuudopnong ExeL
kaBopiotel oto Oplo 960 octets\kat To puotko eminedodiktuou £xel opiost tnv MTU oe 1460
octets. EmAéyetal to pikpoTePo NEYEDOG Ta 9400ctefs +20 octets emikedalida kal petade-
PETAL VA TUAKA OTO TOPAAATITN.

ElEwkova 4.1.4.8: Eykatdotoon véog Z0Uvoeong e TpLuepn xepadia.
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To péyeBog to dedopévwy mou petadépovtal kabe popd pmopel va petaBaAAetal adol o
TIAPAAATITNG UIMOPEL VA ameAEUBEPWVEL XWPNTIKOTNTA OTOV EVTOULEUTH €l00dou 600 To TCP
enefepyaletal Ta Sedopéva mou mapalapBavel 1 to evlapeco Siktuo umopel va eivat Al

0TEPO GOPTWHEVO. OMOTE 0 MAPAAATITNG UITOPEL VA AVOKOWWOEL Lo VEA TLUN OTO TiEBlo
Nopabupo tng enikedalidog evog TUAUATOC TTou eAEYXEL TNV por) SeSOUEVWV.

Y10 nypadelypa tng ikovag 4.1.4.B emneldr eAeuBePWVETAL O XWPOG OTOV EVTOULEYTH TOU
TIPOANTTN, AVAKOWWVETOL 0TOV armooToAéa véo Mapdbupo pe péyebog 1800 oftets. MNa-
paAAnAa yivetat emPBefaiwon tou TUAUATOG TOU £xel TapaAndBel pe tundoa ACK kat
EVNUEPWVENYLO TO ETOUEVO octet SeSouévwy Tou prmopet va mapaAdBet oto wedio AplBude
EnBeBaiwond Eniongto evdidpeoo Siktuo pnopei va éxel emlbosL tpoPAnydta pdptou mou
Tuavov va UTINRXAV OE KATIOLO SPOLOAOYNTH KOl O UNXAVLIOUOG EAEyXOU HOPTOU Va eV ULE-
pwoel to Napdaburo Zupdopnong oe 1500 octets. Etol to TCP otn mAg¥pd Tou amooTtoAéa
anodaoilel va otethetl ta umtodhouta dedopéva (1460 Sedouéva+20 grukedaiida) adol o’
oUTN TN IepMTWOon ToNOPLo TIou arodaciotnke ival n povada MTY 1480 octets.

TepHATIONOG ZUVEEDNG

AdoU petadoBolv 6Aa Ta SESopEVA YA TO TEPUATIOUO TNG gPvEEONC ATMOOTEAAETAL ATO TO
GKPO TOU amoOoTOAEd A aTTOKAELOTIKA €va TCP tunua xwpilc/dedopéva pe to nedio (Finalize-
FIN) og tiur) ON. Otav o kOUBoAB mapaldfel To apxikd ApApa TEPUATLONOU, AUECWS ETTL-
BeBatwvel Tnv mapaiafr tou pe eva TuApa ACK, kot pefodépet oto emninedo edpapuoyng tv
aitnon teppatiopol petadopag dedquevwy. Adou nfdbapuoyn oto kOUPo B anodaociost to
TEPUOATLOMO TNG CUVOUIALAG evnepwVELTO TCP 6moy oTéAvel To S1KO TOU TUAUA TEPUATIOUOU
oTo kopBo A. Adpou to mapaldBel o A emBeBatwyel pe eva tunpa ACK tn Andin kot B€teL to
niedio RST pe T ON.

Ewkova 4.3.y: TepHaTIopog 2Uvdeonc.
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TIAEUPA IOV OTEAVEL €va TURUA FIN Tteplpével va AaBel emiBeBaiwon yla cuvakptuevo
XPOVIKO GtagTnua Kou av 6ev To AdBel emavekmeunel éva Tunpa FIN. Opwg auro WO
odnynoeL og ou (G AVaUETASOO0ELG TOU TUAATOG TEPUATLOMOU. M auTo T0 META amo
XPOVO TIOU QVTLOTOLXEL AoTnUa SUO EKTTOUTWY TOU TUAMATOG T LOMOU KAl EMLOTPO-
dnc g emuPBeBaiwong, SLOKOTT n ouvdeon.
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Epwtioclg - Aoknoeig KedpaAaiov

1.
2.

Moleg umtnpeoieg mapéxel to eninedo petadopdc;

lMoari eivat mBavo o mapaAnming va anoppidel Eva tunpa TCP Bewpwvtag to avalont-
oT0;

Moloug eAéyxoug Aappavet urtodn tou to TCP yla va anodaciosl yia to péyebog Tunpa-
TOG TTOU TIPETEL VAL LETASWOEL;

Ye mota {ntripata Stadépet to TCP amnoé to UDP;

Y€ moleg epappoyec epapuodletal to mpwtokoAho UDP.

Moleg lval ol paoeLs yla va Eekvnoel tnv petadopd dedopévwy to TCP amnod tnv mpoé-
Agucn OTO TPOOPLOUO;

‘Evag xpnotng ekva Lo eykataotacn cuvoeong amno to ¢opnto Tou UNOAOYLOTH UE €va

QTMOMOKPUOUEVO eEuTtnpeTNTr Tov telehack.com pe tnv umnpeoia telnet. Ma va avakaAv-
PeL ta socket mMpoéAeuong Kol TTPOOPLOLIOU EKTEAEL TIC TTOPAKATW TPELG EVTOAEC.

Ipconfig

Ewova 1: AnotéAeopa ektéAeong evtoAng ipconfig

ping telehack.com

Ewkova 2: Amtotéleopa eKTEAEONG EVIOANG ping
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telnet telehack.com

Elkova 3: AlotéAeopa eKTEAEONG EVTOANG telnet

JUMMANPWOTE T XOPOKTNPLOTLKA TOU KABe socket.

Socket Mpoghevong: IP : Oupa:

Socket Mpooptlopov: IP : Qupa:

2Znueiwon: H Aoknon Umopei va epapUooTel 0To EpyacTrplo.

8.

10.
11.
12.

13.

Av o por) 6edopévwy to TCP £xel yeploel Tov evtapleutn) €€66ou pe 3600 bytes kot

TPEMEL va. petadepBoUV HEOW LA EYKATECTNUEVNC oUVOEONG O éval e€umnpetnth. Av

1o MNapabupo Zuudopnaong eival 1400 bytes, to medio tng emikedoidag Napabupo 1200

bytes, n MTU 1500 bytes kat n erukedaiida opiletal oe 20 bytes anavtrote ota nopa-

KATW:

e Oa xpelaotel va tepayiostl ta dedopéva to TCP; Av val, molo eival to péyebog Tou
TUAUatog ou Ba anodaciosl va oteileL to TCP;

o Avkatd tnv enBePaiwon tg ANYPng Tou mpwtou TUAHATog aAldEeL To pHéyeBog Tou
napaBupou oe 2440 bytes kal to mapabupo cupdopnong o 3200 bytes, mooa mpé-
TIEL VAL €lvaLL KAL TTOLO TO HEYEDBOG TWV TUNUATWY TIou akoAouBoulv.

Katd tnv eykatdotocn cUvSeong 0 amooTOAENG EXEL SNULOUPYAROEL €va apXIkO AplBuo

Yelpdg = 4567802006. Otav o anootoAéag mapaAdBel To apXLkd TUALO CUYXPOVIGUOU

kot emiotpePeL Tnv emPePaiwon moteg Tpeg Ba mepthapBavouv ta media ACK, kat ApLB-

pog EmiBeBaiwong; xetiletal o AplOUOG ZelpAG TTOU OTEAVEL O TTOPAANTITNG LLE TOV QVTi-

OTOLYO aPLOUO OELPAG TOU ATTOCTOAEQ KAL AV VAL TTOLAL VAL N TR TOU;

Mwg yivetal o éAeyxog pong edopévwy oto TCP;

Tielvat to MapdBupo Zupdopnaong Kol ylo tolo AGyo XpnoLlomoleital;

Avadépete Toug apdyovteg He Bdon Toug omoioug To TCP anodaoilel yia to péyebog

TOU EMOPEVOU TUAMATOC SE60UEVWV TTOU TTIPOKELTAL VL OTEIAEL.

AV KOTA TNV €YKATAOTOON HLOG oUVEEONC HETAPEPOVTOL LE TO TUAATA CUYXPOVLOUOU

Kot ard T Suo Akpeg oL €€AG mMAnpodopleg.
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NeAatng:
[AplBuog Zepag: 4567802006, Mapabupo:65535, Méyloto Mnkog TUAUATOC:1536]
E€unnpetntig:
[AplBuoC Zelpag: 3277203904, Mapdbupo:4580, Méyloto Mnkog Tunpatog:1245]
MNepypadte TG emikedalideg ota TpuApota enBeBaiwong mou amnootéAlovtal Kot
oo TG Suo TAEUPEG.

14. NMwg teppatiletal pa ouvdeon mou €xel oTadel éva TuRpa FIN amod to mehdtn aAld n
gTUKOVWVia €xeL Slakomel ard tnv MAeUPA Tou €EUTINPETNTH;

Acoknoelg o€ Epyactnplako NepBailov

‘EAeyxog kat Snutoupyia TCP/UDP cuvbéoswy WE T Xprion eVvIoAng netstat, tn BorOsia
TNG EVIOANG ping Kol EpYOAELWY TOU AELTOUPYIKOU CUCTHATOG.

Jtnv doknon Ba peletnBolv oL BACIKEG EVVOLEG OTIWG:

Ta mpwtokoAha TCP/UDP
OL BUpe¢ emkowvwviag (Ports)
Ot AteuBlvoelg IP
To mpwtokoAAo ICMP kat cuotnpa DNS.
e H évvola twv umtodoxwv (sockets) kat n €évvola tng ouVdeoNG.
Jtoxol eivat:
e H avayvwplon tng oxéong twv Slepyaciwv mou dnutoupyouvtal and Tg epappo-
VEC Ue T oUVEEDN TOUG e Ta avTiotolya sockets.
e H amoktnon tNG LKOVOTNTOG XPNOLOTOLNGNG EVIOAWV O YPAUUN TEPUATIKOU TOU
AELTOUPYLKOU CUOTHMOTOC KoL YEVIKOTEPA €PYAAELWV yLa TOV EAEYXO TNG SIKTUAKNAG
ETUKOWVWVIOG OTO eminedo petadopdag.

Nepypadn opadocuVEPYATIKWY SpacTnPLOTATWY
Brua 1: Katavonon EVtoAng netstat.

Zekwadpe tnv 00ovn eopoiwong ypappung evtodwv twv Windows eKTEAWVTAG TNV EVTOAN
cmd.exe kal péoa arnd tnv 066vn ekteAoV e TNV eVTOAN netstat -0

H evtoln epdavilel o popdr Aiotag OAEC TIC eVEPYEG CUVEECELS TWV TIPWTOKOAwWY TCP/UDP
e TI¢ avtioTtoweg mAnpodopieg yla ta socket mpoéheuong Kat mPoopLouoU.

TNV MapAUETPO “-0” TNV ELOAYOULLE YLa VA LaG e avioTel 0To TENOG KABE ypaUng Tng AloTag
0 Hovadikog aplBuog (ProcessIiD-PID) mou avtlotolyel otnv Slepyaocia mou ekteAeital autn
TN OTWyUn otnv pvn RAM tou umoAoyloth Kat €xel SnuoupynOel amod kamola epoapoyn.
Av etepeuvnooupe tn Alota Ba SoUpe otL otn othAn Katdotaon (Status) epdaviletal n mAn-
podopia Eykateotnuévn “Established” SnAadn €xel yivel n oUvdeon PeTAY Twv SU0 AKpwWV.

OL TWéG ya Tnv mAnpodopia Katdaotaong (State) elvat:

e  SYN_SEND. >nuatodotel tnv €vapén cuvdeonc.

e  SYN_RECEIVED. o E€umtnpetnTng LOALG mapEAafe To uivupa évapéng cuvoeong

e  ESTABLISHED. O mehatng mapglafe amno to EEumnpetntr] to 81kd Tou pnvupa SYN kat
n cUVOEGN EYKATAOTAONKE.

e LISTEN. O s€umnpetntn elval o€ akpdaon, ETOLUOG Vo SEXTEL CUVOEDELC.
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e  FIN_WAIT_1. Snuatodotel OTL €XEL YIVEL AMOCTOAN TUNLATOG YLA TEPUOTIOMO TNG
olvdeang.

e  TIMED_WAIT. O meA&TNnG UMaiveL GE KATAOTAGH QVOOVIG UETA TNV KATAOTOON
QTTOGTOANG TUALATOG YL TEPUATIONO TG 0UVEEDNG.

e  CLOSE_WAIT. O €€umtnpeTnNTg UMOVEL OE KATAOTOON QVAMOVAG LOALG TTapaAABEL TO
punvupa FIN armoé tov meAdTn Kol EVNUEPWOEL TO eTMESO EDAPUOYAG VLA TEPLATLOUO
NG ouvdeong.

e  FIN_WAIT_2. O meAdatng mapéAae tnv emiBeBaiwon LETA TNV ATTOGTOAN TOU THMO-
ToG teppatiopol FIN mou eixe oteilel atov e€umnpetnth).

e  LAST_ACK. O g€umnpeTNTAG ELVAL OTNV KATAOTOON LETA OO ATTOOTOAN OTO TEAATNG
To 61KO ToU TUAKA TeppoTLopol FIN.

e  CLOSED. O séumnpetntng mapélafe tnv entBePaiwon ACK armd tov meAdtn Kot n
ouvdeon EKAeLOE.

MNapatnpwvtag t Alota SLomOTWVYOUUE apKeTEC ouvdéoelg TCP oe katdotacn oUvVSeang
oAAQ gival ouvbebepévn povo pe pa Stadikaoia pe PID:1748. e pia amod auTtég Slamotw-
VOULE OTL To socket mpooplopou sival SLadopETIKO Ao TO TOTILKO TEPUATIKO KOUPO. r-063-
041-234-077:http.

Ewkova 4: EkTéleon evioAng netstat -o

Av Béhou e va gpdavifovtol Tavta oTi¢ oTAAES TIPOEAELONG KAl TIPOOPLoHOU oL IP SteuBUv-
OELC KoL oL aplBpol mOPTAC XPNOLUOTIOLOUE TNV TIOPALETPO -N.

netstat -n
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Ewkova 5: EkTéAeon evioAng netstat -n

BAEmoupe OtL n mpayuatikn SlevBuvon IP mpooplopol eival 77.234.41.63.88 kal n Bupa
nipooplopoU 80 mou sival Seopeuévn yla T UTtnpeoia http.

H evtoAn netstat amo npoemloyn epdavilel povo tig cuvdeoelg TCP. Av BéEloupe va epdavt-
OTOUV OAEC OL CUVOEDELG XPNOLUOTIOLOU UE TNV MAPAUETPO -a eVw av BEAou e va doUpe Lovo
TI¢ UDP ouVO£DELG XPNOLOTIOLOU LE TNV TIAPAUETPO -p [MpwTOKOAAO].

netstat -a
netstat -p udp

BAua 2: Altepelvnon Zuvdeong

MrmopoUpe va avakaAlPpou e Tnv epappoyr) ou Snulovpynoe tn SLEPYACLa TTOU aVTLOTOLXEL
OTN CUYKEKPLUEVN oUVEEDN XPNOLUOTIOWWVTOC ToV Slaxelplotr epyactwyv Task Manager twv
Windows: otnv kaptéAa uninpeoieg (services) avalntolue tnv Siepyaocia pe PID:1748 tou cu-
YKEKPLUEVOU Ttapadeiypatoc. ETol avakaAUTTOUE OTL N CUYKEKPLUEVN Slepyacia avTloToLyel
0TO MPOypapa antivirus.
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Ewkova 6: Ol untnpeaieg (services) mou ektedovvral ota Windows

ATO TNV AAAN MAEUpA pUmopoU e va eAéyéoue TNV SleBuvon IP Tou MpoopLopoU XpNnoLuo-
TIOLWVTOG TNV EVIOAN ping UE TNV MOPAUETPO -a, WOTE va YIVEL altnua otnv unltnpecia ovopa-
todoaoiag DNS yla va LaG EMLOTPEYEL TO TTANPEC OVOLLA TIOU OVTLOTOLXEL OTO TEPUATIKO KOUPBO
TIOU TTALPEXEL TN CUYKEKPLUEVN UTINPEGLAL.

Ping -a 77.234.41.63

Ewkova 7: Ektéleon eVvIOANG ping -a
EvaAAaKTIKA propel 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 GuAopeTpNTr yLa mapAdelypa
tov Firefox. KaAUtepa gival va Eekivicoupe tnv epappoyn os aodalr] KATACTOCN KoL N ap-
XA ogehiba va givat kevr. Auto cupBaivel emeldn ocuviBwg ot GuAoUETPNTEG hoPTWVOUV
TpOoBEeTA KAl YPAUUES Epyaleiwv Pe ouVEEDELS o S1AdOPOUG SIKTUAKOUG TOTTOUC KAl ETILONG
ol dnuodheic Lotooehibeg mepléxouv Sladpnuioelg Kol cUVEEGUOUC O TPLTOUg SIKTUaKOUC
TOMOoUG.

Ewkova 8: Eykatdotaon plag véag ouvdeong

Av ekteAé0OUE TNV VTOAN netstat -o BAEmoupe OTL pla KavoUpyla Slepyaocia €xel dSnuLoup-
ynOel pe PID:6928.

EAéyxovtag otn Slaxelplon epyaciwy TN KAPTEAA UTINPETLEG SlamioTwvoue OTL n Slepyacia
€xeL dnuoupynBel amo tnv epappoyr tou firefox.

Av twpa oto pulhopetpnty Swooupe tv SlevBuvon tou maveAARVIoU oXoAlkoU SlkTtUou
www.sch.gr Kol eKTEAECOUPE TNV eVTOAN netstat -n -0 Ba doupe tnv véa StevBuvan IP oto
socket mpooplopoU.

Xpnolpomolwvtag tnv eVioAn ping pe tnv dtevBuvon IP Slootaupwvoupe Tn oUVEean e TO
OXOALKO Siktuo.

Ewkova 9: Ataotalpwon tng cUvEeong otnV MAEUPA TOU €EUTINPETNTA
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Apaoctnplotnteg

1. EkteAéote Tnv evtoln netstat -a xwplic va €xete poptwoel kamola Siktuakn edapuoyn
OTNV pvrpn.

2. Alepeuvnote TG evepyeg ouvbEoelg Tou spdavidovral, kataypdate ta socket kol Thv
Kataotaon mou Bpiokovtal. Mpoonadrjote va Sikalohoynoste ylati lval o auth thv
Kotaotaon.

3.  AlepguUVAOTE TNV MEPIMTWON UTOTITOU AOYLOULIKOU EYKATECTNUEVO OTOV UTIOAOYLOTH OO,
Mo mapadetypo €va mpoypappo “Aovpelog irumog -Trojan horse” nuovpyei €éva socket
KOL UTAVEL O€ KATAOTAON akpoaong Sdeopelovtag pia eAelBepn BUpa Tou uToAoYLOTH
okpLBwe onwe Ba €kave €vag eEUMNPETNTAG. ITo GAAO Akpo pmopel va cuvdebel éva
TIPOYPOUUA TIEAATNG TTOU propei va S€xetal mAnpodopleg Kol apxeio péoa omo Tov uTo-
Aoyloth Sla péow tng ouvdeong.

4. EEeTAOTE TL KAVOUV OL UTIOAOUTTEG TTOPAETPOL TNG EVIOANG netstat xpnoLpomouwwvtag Tt
€VTOAN “netstat ?”

5. Alepeuvnote kot kataypdpte tic mAnpodopieg twv SU0 Akpwv oE [a véa ouvdeon Pe
unnpeoia http énwg tnv dtevBuvon www.ote.gr

6. Xpnoluormoleiote kamolo mpoypappa ftp client onwce to filezilla kaL cuvdebeite oe éva
ftp e€unnpetnt) onwc to ftp.ntua.gr. Alepeuvnote Kot kataypdPte Tig mAnpodopieg tTng
olVdeoNG ylo T SUO AKPA 6’ AUTH TNV UNNPETLA.

7. QAlepeuvnoTe Kol TIG UTNPEGCLEG NAEKTPOVIKOU TAXUSPOUEIOU KAl AV UTIAPXEL KATIOLOG
ToTkdG 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 sivat
oxeSloopéva va KOAUTITOUV TG QVAYKEG UETAd0oNG §e60UEVWY O UEYAAEG YEWYPADLKEG
QMOOTACELG. [veTal ektevng avadopd oTLS To eVpEwG Stadedopéveg texvohoyieg WAN, Tig
OGUOKEUEG TIOU XPNOLUOTIOLOUV Kal TOV TPOTO ebapOYAG TOUC oTNV ITPAkn.

Awsaktikoi ZToxot
Me tnv oAokAnpwaon Tou 50u kedpalaiou ol pabntég Ba mpénel va eival og B€on va:

® cTIAEyoUV Kol va epapuolouV TNV KOTAAANAN Katd nepimtwon AUon Stadiktiwong n
ouvdeong oto Aladiktuo, Baoel avaykwy oclvSeong kal dtabeoipuotntag Siktuou

® c£ykaBloToUV CUVOEDELC KOl VOL UAOTIOLOUV pUBUIOELG 0TOV TNAETIKOWVWVLOKO e€OMALOUO
Tou thAedwvikou Siktvou (PSTN/POTS kat ISDN)

e cykaBlotoUv kat va puBuilouv e€omAlopnd texvoloyiag xDSL

® KAVOUV OTOLXELWSN eKTipnon emibocswy, cadrn meplypoadr) MPOBANUATWY KoLl pLa
QpXLKN eKTiNON N UTIOBELEN evepyelwy yLa emiAuon TPOBANUATWY CUVEECLUOTNTOG

ASoKTIKEG EVOTNTEG

5. Eloaywyn ota Aiktua Eupeiag meployng
5.1 Eykateotnuévo TnAedwviko Alktuo
5.2 Texvohoyieg FTTH kat Metro Ethernet
5.3 AcUpparteg Lev€elg

5. Eloaywyn ota Aiktua Eupeiog meploxng

To Tomuka Siktua amoteAoUv oAU koA AUGh yLa ETILKOVWVIA LE TIEPLOPLOUEVH, OUWC, ATIO-
otaon kaAupng. Ma va tkavorotnBet n Stapkwe avfavopevn avaykn yla emKowvwvia os gu-
pUTEPEC YEWYPADLKEG eKTAOELS, avantuooovTal ta Siktua eupeiag meploxng (Wide Area
Networks, WAN). H eméktoon Twv TOMKWY SIKTUWV Kal 0 OXNUOTIOMOS Siktuwv WAN ermtuy-
XOVETAL UE TN XPRON KATAAMNAWY ypapuwy cUvEeon Kal oTolXelwy, Otwg modem, yéPUpPE,
SpopoloynTEg, K.A.

Mo tnv avamtuén ypoppwv WAN pmopel va xpnotpomnotouvtol Siktua petaywyng (KUKAWo-
TOG, TAKETOU), S0PUPOPLKEG CUVEEDELG, UKPOKUUATIKEC OCUVOEDELG, OTTTIKEG VEG, QKOMAL KOl
ouotnuata KOAWSLAKAG TNAEOpaACNC.

Qg npocg 1o xpnotn, to WAN eudaviletol va AEIToUpyel KATA Tov Lo aKpLBWE TPOTO UE TO
LAN. Mpaypotikd, av to WAN £€xel uhomotnBel pe Tig KatdANAeg TeEXVIKEG, Sev Ba TPETEL va
uTapyel Kapia Sltadpopd otn cuunepldopd wg pog to LAN.

Ereldn givat apketd SUOKOAO TLY. VLA L0 ETALPELD VO EYKOTAOTHOEL Kol va SLaXeLpLoTel amd
pHovn g Tig ypoppég WAN, cuvnBwce Tig volklaletl amd tnAemikowwviakd Gopéa, o omoiog
urnopet va €xel avamtuéel tnv anapaitntn oe e€omAlOUd aAAd Kal yewypadikn eEamiwaon
urtodopn. OL TexVOAOYIEG, TTIOU XPNOLUOTIOLOUVTAL OTIC UMtNPECIEG SIKTUWV EVPELAG TIEPLOXNG
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(unnpeoieg¢ WAN) mou mapExovtal w¢ UTINPECLEG amd Toug SLadopoug TNAETIKOWWVLOKOUG
dopelg, eivat:

® Emi\eyOpeveg TNAEDWVLKES YPOUUEG
® MOVIUEG N LLOOWUEVES YPOUUES

e X.25

e Frame Relay

e ISDN

e ATM

e xDSL

® Texvoloyieg FTTH kat Metro Ethernet
® AcUpuateg Kot Sopudoplkeg (ebEelg

IxAua 5.a: Emloyég ouvdeong oe WAN

(Mnyn: http://www.ciscopress.com/articles/article.asp?p=2158215&seqNum=6)

Ao T mopandavw, ot X.25 kat Frame relay €xouv ouolaoTtika katapynBei, n ATM
€xel avadepbel 0to KePAAALO 2 TWV APOVIWV CNUELWOEWY, YU aUTO Kol Ba
00XOANBOUUE UE TIG UTIOAOUTEG TEXVOAOVIEG.

5.1 Eykateotnuévo TnAedpwviko Aiktuo

Onwg lowg Ba yvwpllou e, pLa kavovikr TNAEPWVIKN EYKATACTOON AmoTEAETAL Ao €va {gv-
yapL and XAAKwo KaAwdla mou eykabloTd oto OTtitL pag pla tnAedwvikn etatpeia. Ta
XOAKLVOL KOAWSLOL €X0UV TIOAU XWPO YLla Vo UIMopoUV Vol LETOPEPOUV TTEPLOCOTEPA OO TIG
TNAePWVIKEG pog ouVOLALeg, SnAadn £xouv Tn SuvatoTnTA Va XELPLOTOUV £va TIOAU LEeYaAU-
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TeEPO eVPOC Lwvng (bandwidth) r pa eployn ouxvotnTwy, o€ oxéon W QUTO TIOU ATOLTELTOL
yla T petadopd tng pwvng. Mia DSL ouvdeon, T.X. a€LOTOLEL AUTAV TNV ETIUTAEOV XWPNTLKO-
TNTA Yl va Uropéoel va LetadEpel TANPodopieg LECW TOU XAAKLVOU CUPHATOC XWPLG OUWE
va eVOXAEL TLG ETLKOLVWVIEG TIOU yivovTal HECW TNG (SLag YpapAC.

OL avBpwrveg PpWVEG OTLG KOVOVIKEG CUVOUIALEG HUmopoUV va petadepBolv otnv TepLloxn
ouxvotntwv amo 0 €wg 3.400 Hertz. Autl n TePLOX OUXVOTATWV eival MOAU ULKPN
OUYKPLVOUEVN HE TNV TIEPLOXH CUXVOTATWVY TWV TIEPLOCOTEPWY OTEPEODWVLIKWY NXELWYV, TIOU
Kupoivetal and mepinov 20 Hertz £wg 20.000 Hertz. Kot ta iSta T oUppato €xouv Tn
Suvatotnta va XelploBolv cuxVvOTNTEC £WC KAl APKETA eKATOUUpLa Hertz.

Meplopilovtag TG cUXVOTNTEG OV PeTadEpovTal LEoA o Ta CUPHOTA, TO TNAEPWVIKO CU-
oTNUA Uropel va maketdpetl MOAAA koAwSLa 6’ €vav TOAU HILKPO XWPO Xwpig va avnouxel
yla mopepPolrég (interference) avapeoa otic ypappés. Ta oUyxpova HNXOVAUOTO, TIOU
otélvouv PndLakd kal oxL avaloyikd SeSopéva, LmopoUV va XpnOLUOTIOLC0UY LE o.odpAleLla
TIOAU TePLOCOTEPN Ad TN XWPNTIKOTNTA TNG TNAEPWVLKNG YPAUUNG.

Ewova 5.1.a: Eykateotnuévo tnAedwvikod diktuo

(Mnyn: http://commons.wikimedia.org/wiki/File:Trans-Canyon_Telephone_Line.jpg)

Emuleyopeveg TNAepwVIKEG MPOUEG

To (610 SIKTUG;,-IOU XPNOLLOTIOLELTAL YL TNV ETKOWWVIO LECW TNAEDWVIKWY CUOKEY
Suvato va xpnoortew el Kat yla TV EMKOWVWVIO UTTOAOYLOTWV. To TIOWKGOLO EKTETAUEVO
aUTO SiKTUO gival ywwoto oo dnudcio thnAepwvikd Siktug petaywyng (Public Switched
Telephone Network, PSTN). lNa 1o w0 Twv unoAgweTtwy, To PSTN, mpoodépel Léow Twv
ETUAEYOUEVWV TNAEDWVIKWV YPOAUHUWY, TL SFLEC CUVOEDNC, TIOU QTALTOUVTAL YLa TO OXN-
potiopo WAN.

Emeldn o apxikog oxediaoiog tou PSTN £yve yila tn petadoon powig Kot OxL yLa Tt petadoon
Pnolakwy SedoTievwy, amattouvtal elGIKEG CUOKEVEC, Ta modems, YL THGLAUOpdwon Twv
Pnderkwv onUATWY, TIOU TTIOPAYOUV OL UTIOAOYLOTEG, O AVAAOYLKA KOL OVTIOTPOD
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OL eMAeYOUEVEG TNAEDWVLKEC YPAUUES TTIPOCTDEPOUV LLKPOUG pUBUOUG petadoong. H molotn-
Ta Toug Sev elval otaBepn Kal EEUPTATAL ATTO TNV MOLOTNTA TWV YPAUUWY, TIOU CUUETEXOUV
otn dnuoupyia tng oclvdeong. H taxutnta pong Sedopévwy umopel va pOACEL O AUTEC TIg
POUUEG EWG KaL Ta 56 Kbps.

e6olévn unnpeoia kal xpnotornoleital
TIAEOV YLOL CUVOECELC TIEPLOPLOMEVNC SL Ftav ev SIKALOAOYELTOL TO EMUTAEOV KOOTOG
adlepwEVNG YpauUNG. MepLkég TUTUKEG &daplioyEg Tng ival n mpooPacn oto Aladiktuo
oe AM\eg on-line untnpeoieg xapnAng taxuTnXag, N cUVSECH AMOUOKPUCUEVOU KOUBOU UE TO
ToTKo Siktuo, N ThAepyaocia. Eniong, xpndLuoxoLeitatl cav epedpikr YpOUUN O TEpMTWOn
BAABNG piag HOVIUNG YPAHMAG.

MAgovektpata / Melovektrpata \ Baowkn xprion
YynAn dtaBeopotnta / Mukpn TaxuTnta \ Amopakpuopévn poofacn
MetapAntr molotnTa EdapuoyEg xwplc anattnoelg
Mukp6 kéatog / KaL aglomiotia vdNAAG TaxvTnNTog

MivoKog 5.1.1.a. XopaKTNPLOTIKA ETUAEYOUEVWWYPOUUWY

5.1.2 MioOwpéveL ypOopLES
AvtiBeta amo #c emleyOUeVeS YPOUUEC, OL OTIOLEG TIPETEL VO Sntoupyouvtal kaBe dpopd,
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glte OxL. OL AVOAOYIKEG LOBWUEVEC YPOIEG, OTIWG KOlL OL AVOIAOYLKEG ETUAEYOLEVEG YPOUUEG,
QUTALTOUV TN Xprion modem, evw BETouv Opla 0TNV OLOTNTA KAl 0TV TaxUTNTa HLeETadoong.
ONULoOBWUEVEC YpOaUUES elval SlaBéolpeg 24 wpeg To 24wpo, 7 NUEPES TN Bdopada, Kal Yy
oautoeival KATAAANAEG, TL.X. YLOL TN LOVLLN cUVEEon HETAEY TWV UTTOKATAOTNUATWY ULag epiiL-
pelog, \Wa TN cUVOEDN ETALPELWV HE TO ALadIKTUO, TIPOKELUEVOU VA TTAPEXOUV UTINPECLEL TIAN-
podOpNoNg SLoPKWG SLOOECLUES K.AL.

Otav amoatteitql uPnAdtepn moloTNTA EMLKOWVWVIAG Kal eUKOAOTEPN Slaxeiplon, XpnoLlomnot-
ouvtal ol PnPuakeég MUoOWUEVEG YPAUMEG. MMOAU CUXVA XPNOLUOTOWQYUEVN eTiAoyn
eivat ot ypappég B4 ota 2,048 Mbps (yia tTnv Eupwrn) n ot ypappég T1 gfa 1,544

Mbps (yia Tn B. Apeptk) kot Tnv lamwvia). & MEPUITWOELG, TIOU EMOPKFUV ULKPOTEPES TOXU-
Nteg, ival duvatd va xPRoLpomnolnBel moocooto Twy ypopupwy E1 A X1 og moAamAdoLa Twv
64 Kbps.

H Yndakn ypauun E1 emtpéngy tn petadoon 32 kavoAlwv 6e8opévwy péoa amno pia dtoup-
patn tnAedpwvikn ypapun. Kabes xoavail dsiypatoinnreitgd 8.000 dpopég to SeutepOAENTO
Kal kaBe Seiypa, tou mapdyetal, kwdikomoleital og osgd twv 8 bits. Etol kabéva amnd ta 32
KavaAia propei va petadidel dedopévaNie pubud 64 Kbps. H ypappn E1 pnopei va petadidet
OUVOALKA dedopéva e puBuo 2,048 Mbps

Enedn n petadoon eival and dkpn oe akpn\bAdLokn, ya tn olvSeon tou SKTUoU We TN
ypOuUn 6ev xpnotporoleitat modem, oAAQ N OUOKEUN TIou ovopaletal povada s§unn-
pétnong kavaAlou-8sdopévwy (Channel Service Ynit/Data Service Unit, CSU/DSU). Auti
adevog petatpémnel to Pndlakd onua, Zou mapayounot Stadpopol otabuol tou Siktuou, oE
Undlakd onpa KatdAAnAng popdnc fOUtoAikd), wote vonumopet va petadobel otn ypoauun,
oeTEPOU TEPLEXEL ELEIKA NAEKTPOVIKA KUKAWLOTA TIPOCTANIAG TWV EYKATAOTACEWY TOU TIa-
POXOU TNG UNNPETILAG.

Baoiko petovéktnua twv Yndlakwv pobwuévwy ypoppwy elvaldgL, av mapousLdoouy mpo-
BAnua, diakdmretal n Aspfoupyia toug. Asv umapyet, Snhadn, n Suvatotnta va kpatnBei n
olvbdeon avolytn og XgdnAotepn TaxUTNTa (KATLTOU UmopEel val Yivel ceXQVOAOYLKN ypauun).

H TipoAdynon UofhuEVNG YPOUUNG Elval cuvaptnon TNG TaXUTNTAG KAl TRE AOOTOONG UE-
Tafl Twv SU0 axpalwv onueLwyY, KL OXL Tou Oykou Twv Sedopévwy, Tou Slaxwouvtal péoa
artd autr. Av£pokeLtol va GUVOECOUUE HE ADLEPWIEVEG YPAUUES ULKPO aplOUOTNUEiwY KaL
oL oUVEECELC va xpnoLpomolouvTal TOAAEG WPEC TNV NUEPQ, UTTOPEL N eTAOY TOUE VA arto-
telel Tny'To cupdépouca Auon amnd anodin KOOTOUG.
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MAgovektApata MelovekTipoTo Baokn xprion
YynAn dtaBeoipdtnta Meydlo pnviaio maylo téAog | AlacUvSeaon TOmLKWY
Siktuwy, mou Bplokovtal oe
N MEYAAN amootaon

AgdAAELQ, AVNKEL ATTO- Av n ypaupun eivar ynolakn, | Moéviun cuvdeon oto
KAEIQTIKA OTO XPHOoTN SUokoAn n epedpeia os Awadiktuo

nepintwon mpoBARHATOC

oTN YPOUUA

MKpO KOGTQC, OTNV
nepintwon digpkoUg
HeTdboong peydng
noootntog SeSopusvwy

YPnAEg TaxUTNTEG \ /

Mivakog'].1.2.a. XapaKTnpLoTikd UobwuEvVwyY Ypauuwy

(Mnyn: ApBavitng, K., KoAdBag, I, & Outotog, 5. (2001). Texvo)oyia AiktUwv ETIKOLVWVLIWV)
Jtnv Eupwnn mA€ov, umdpyouv\5s TUmoL poBwuévwv/ypauuwy, avaloya Ue To pub-
uo petadoong, ot

EO (64Kbps),
e E1=32EO0 lines (2Mbps),
e E2 =128 EQ lines (8Mbps),
e E3 =16 E1 lines (34Mbps), kat
e E4 =64 E1 lines (140Mbps).
Avtiotowa, otig H.M.A. umtdpxouv oL:
e T1(1.544 Mbps),
® T2 =4T1lines (6 Mbps),
e T3 =28T1 lines (45 Mbps)
® T4=168T1 lines (275 M

5.1.3 Wnduako Aiktuo Ev

To Wndako Aiktuo OXokAnpwpévwv Yrnnpeowv (Integrated Services Digital Network
— 1.S.D.N.) dnpoupyn@nke amod tnv oVAyKn TapoxS 0TOUG CUVOPOTES TIPONYHEVWV UTIN-
peowv Kot uvPnMg mowdtntag emkowwviag. To ISDN amotelel &AM N tou udlotape-
vou Anpooiouv Et{Aeyouevou TnAedpwvikol Aiktuou (Public Switched Telephone Network
-P.S.T.N.) pe tny’eykatdotacn oc éva PndLloko KEVIPO TOU aVAAOYOU AOYLOYLLKOU KAl UALKOU
Kol urtootnpiel €va eupl dAopa UTNPecLWV GwVAC, Se8oUEVwY, ELKOVAG KL KELUEVOU. O
puBuOC pueradopdg pBavel ta 2 Mb/s.

olnpévwy Yrinpeotwwv (ISDN)

Opec tnG Eupwring kot B) To ALEPLKOVLKO TtPOTUTIO yia o ISDN.
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Ao TtV MAeupA Tou xpnotn to ISDN eudaviletal wc:

a) éva onueio mpooPBacng ato koo tThAedwvikd Siktuo, pe t Stadopd OTL urmopov-
HE va €xoupe SUO TAUTOXPOVEG OUVOEDELG OL oTtoleg elvat PndLakeg.

B) éva Siktuo PETAYWYNG KUKAWUATOG.

y) éva 8iktuo oAokAnpwuévVwy umnpeolwv (pwvng kot dedopévwy) e mapdAin-
An umooTtrpLEn Toug.

8) Byag oUVOECOG e £V TOTIKO SEUTEPEVUOV KEVTPO N UE £V TOTIKO SIKTYO.

Ou 181otnTeQNou Siktuou ISDN eival oL mapakaTw:

e MANnpnc \godlakn petadoon tng mMAnpodopiag amd Aakpo oe Akgo He uPnAoug
puBpuoug.

e Xpnon e TPORO EVOTIOLNUEVO TWV UTNPECLWV GwVNG, SESOUEVV, EIKOVAG KAl KELLE-
VoU péow piag p§vo ouvdeonc.

e OLKOVOULKA, ypnyoen kat mototiky dnoéuakr petadoon Alyotepo euvaicbntn ota
mapdolta, 1000 otoNtNAedwvikd Siktuo 000 Kal otn pgtadoon Sedopévwv petal
TWV TEPUATIKWY TWV MTEAXTWY TIOU ETIKOWWVOUV HECow TOU ISDN.

e Aodaléatepn petadoon.

e KaAUtepn Kal TiLo amoTeAeoMATIKN XPrion Tou ThAedwvikol Siktuou.

e YPnAég taxutnteg petadoong\(kavaiia/ypopupued e taxutnta 64 kb/s) oe oxéon ue
to PSTN.

e MAnpng cupBatotnta pe OAa ta Aelxoupyouyfa Siktua e xprion KAtAAANAwY TEpUATL-
KWV SLata€swv.

® JUvbeon TMOAAMAWY TEPUATIKWYV O XUla HOvo OSLoUpUaTn YPOUUN METAEU TNG
EYKOTAOTACNG CUVOPOUNTH KAl Tou TEfkOU kEvipou ISDN (tnAedwvikr cuokeun, fax,
H/Y, elkovotnAéPwvo, LI8LWTIKO ThASDWVLKO REVTPO K.ATL.)

Tunow npdoBaocng oto diktuo ISDN
Yrnapxouv Suo tumnol mpoocBacng gfto Siktuo ISDN:

e MNpoocPaon Paoikol puBuoy (Basic Rate Access — BRA) h omola mpoodépel SUo Kava-
At twv 64 kb/s (B channel$) kat éva kavaAt twv 16 kb/s (D channel) ou xpnotpomnoteitat
yla onpatodooia (évapgh kAnong, koudouviopa K.At.), SnAadi 2B + D kavaAwa. Etol, o
Xpnotng mou Stabétey Baotkn mpdoPaoch, UMopel va ekTeAEoEL TQUTOXPOVA TPELS SLado-
PETLKEC ETUKOWWVIEL: ) SU0 ave€dptnTeg TNAEDWVIKEC YPAUUEG KoL MLaL ETILKOWVWVia Se60-
HEVWV XapnAng telxutntag B) pia omtikn tnAedwvia kal emkowwvia deSoUEVWY XaUNANg
taxutntog y) ooleadnmote §Uo aveAptnteg eMKOWWVIES (MANV omTikATNAedpwviag) Kot
grukowvwvio Fedopévwv xaunAng taxvtntag.

e MpooBacy npwtevovtog pubuou (Primary Rate Access — PRA) n omoia mpQodépel 30
KavaALg/B kat éva kavaAl D twv 16 kb/s, 5nAadr) 30B + D kavaAia koL arnevBUveTyL o Tie-
Aatec/pe peyahltepeg avaykes. Méow twv 30 B kavoAlwy mpaypatonolouvtatry0 Lod-
PLOMEC TAUTOXPOVEG ETLKOWWVIEG TOU CUVSPOUNTIKOU KEVTPOU EVW UECW TOU KAVORLOU
D/TapEXeTaL N onpatodooia tou ISDN.

Inyn: http://anamorfosi.teicm.gr/ekp_yliko/e-notes/Data/commnets/main.htm)
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Ixnua 5.1.3.a. Atermtadn Baoikol puBQL BRA (a) kat A¥nadr mpwtelovtog pubuol PRA (B)
(Mnyn: ApBavitng, K., KoAuBag, I., & OvutqLog, 2. (2001). Texvoloyia AikTUwV ETtIKOLVWVLWV)

To ISDN XpnGLUOTIOLEL TNV UTIAPXOU GO TNAETILKO WY VLAKT UTIOSOUH, OUWE QTALTEL TNV EYKOTA-
oTaon 8LIKAG CUGKEUNG OTN MEPLA TOU XPHOTN, TN OUOKEUNG TEPHATIOMOU Siktuou NT1. O
TNAETUKOWVWVLOKOC Ppopéag TomoBeTel T OUOKEUN AUS[] OTO XWPO TOU XPHoTn - cuvSpountn
Kall LETA TN ouvOEel pe tov KOUPBO ISPN 010 TNAEDWVIKONKEVTPO, APKETA XIALOLETPO LOKPLA,
XPNOLUOTIOLWVTOC TO CUVESTPAUUEI0 {elyog kKaAwdiwy, MY MAALOTEPA XPNOLUOTOLOUVTIAY
otn oUvbeon pe to TnAédwvo 190 cuvSpountr. Meta n kivnohndpopoloyeital and to Siktuo
TOU TNAETILKOWVWVLIOKOU HOPEM (UE TEXVIKEG UETAYWYNG TIOKETWW, KUKAWUATOC K.A.). XTh oU-
okeur teppatiopol NT1 givot Suvatd va cuvdeBoulv péxpt

8 ouokevEg og andotadn 150 pétpa. Mmopel va ival cUOKEUEG ELOLKANTXEOLAOEVEG YLOL TO
Siktuo ISDN, onwg whoakn tnAedwvikn cuokeur, Fax opdadag 4, ewkovosgrédwvo, Spoplo-
AoynTAg, 1 amMAEG/BUCKEVEG, OTWG N OVOAOYLKN TNAEPWVLKH CUOGKEUT], KOWA\TEPUATIKO K.A.
Jtnv tedeutaig/mepintwon, xpnoluomnoteital bk SLatatn, o TEPUATIKOG TPQOOPUOYENS
(Terminal Adaptor, TA). Ta kavaAla B kat D eivat Aoyikad kavaiia ki oxt duoiké, Etol otn
ouokeun MT1 kataAnyeL avta pia anAn SLoUpUaTn YRR KL OXL TIEPLOCOTEPA KOASLAL.
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YKEG 0g TtoxUTNTA Kupaivovtat. O xpngtng mMAnpwvgL 6co dlapketl n kKAnon, yU auto sival
OPKETA ouVNOLoUEVO va xpnolpomoleitatgav epeFpiLkr) cUVEeon aPLEPWUEVWY YPOLLWV.
To ISDN, mou niepypadape, avadepetatl kabwgISDN otevrg {wvng (Narrowband ISDN), evw

avarntuxbnkav kot tpotua yia to ISDN gupeiiig {wvng (Broadband ISDN, B-ISDN), pie pubuo
petadoong éwg 2 Mb/s, To omolio amattel Ty xprdn OMTIKAC vag.

MAcovektipata /GELOVEKTF]H(!‘EE\ Baotkn xprion
, ’ Inopadikn kivnon mou
Kootog avaAoyo pe thv pBN YL GUVEXN niepthapBavel pwvr,
Kivnon / Hetadopd SeSopEVWV \QKOV(I, Sedopéva

Zanededpikn ypappn
pall pe TIG acVYXPOVEC
ETUAEYONEVEG TNAEDWVIKEC

VPOAHHES

Ipriyopn eykaBigpuon
ouvdeong
Xprion ungpyxouoag
UTtOS oG
I8avikn yla xprion cav
eQE6pIKr| ypapun
Mivakag 5.1.3.0. Xapaktnptotikd ISDN

(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 5. (2001). Texvoloyia AikTUwV ETTLKOLVWVLWYV)
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5.1.4 Texvoloyieg Wnorakng Zuvdpountikng Mpoppng (xDSL)

To DSL mpogpxetal amno ta apxikd twv Aé€swv Digital Subscriber Line (Wndlakn Tuvdpountt-
Kr) Fpappn) Kal otnv oucia amoteAel pia texvoloyla TOU LETATPETEL TO AMAO TNAEDWVLIKO
KaAwdLo og éva Slaudo Pndlakng emikowvwviag peyahou eUpoug {wvng LLE TN Xpnon EL8LKWV
modems, Ta omoia tomoBeTouvTal oTig SUO AKPES TNG YPAUUNG. O Slaulog autog petadépet
TOO0O TIG XOUNAEG 000 Kot TG UPNAEG OUXVOTNTEG TAUTOXPOVA, TIG XOUNAEG yLa T petadopd
TOU oAMATOC TNG PWVAC Kat TG UPNAEG yio ta SeSopéva. OL cuokeueg modems Aettoupyouy
Omnw¢ ta KAaowa modems, adou AapBavouv por Pndlakol GAUATOC, TTOU 0T CUVEXELA TO
petadidouv otnv TNAEdWVLKA ypappun He T popdn avaloyikol orpotog vPniol pubuoul
(Aéyovtal kat baseband modems).

Xpnotlpomnotouvtal Stadopeg texvoloyieg Stapopdpwaong, oL omoieg xwpilouv to dlabEcipo
€Upog LWVNE TNE YPAUUNG o Tpla KavaAla: éva yla tn petadoon tng dwvng, Eva ylo tn Ue-
tadoon Sedopévwy TPog ta TAvVW (upstream) KL €va yLo tn HETAS00N TwV SE60UEVWV TIPOG TAL
Katw (downstream).

Avdaloya pe to €ido¢ tou modem Tou Ba CUVEECOULLE, TIETUXOLIVOULE Kal SLapOPETIKEG ETTL-
800¢1g. Me to DSL emutuyxdvovtal upnAotepeg TaxUTNTEG HeETOPOPAs SeSopEVWY (HEXPL Kal
52,8 Mbps) amno to Aladiktuo i} GANO aMOUAKPUGOUEVO TNAETIKOWVWVLOKO SIKTUO TIPOG TO XPN-
otn -downstream- kat 2,3 Mbps arod to xpriotn npog to Aladiktuo -upstream- evw TauToXpO-
Vol LeTadEpovTal Kal Ta avaloyKd onuota tTng pwvng.

O 8adopec maparlayég xDSL urtootnpilouv CUUMETPLKA 1 ACUUUETPN petadoon SeSope-
VWwV. AuTO onuaivel, otL ta Sedouéva pmnopel va petadibovral pe tnv dla r Stadopetikn
taxvtnta mpog tig dvo kateuBUvoelg (downstream kat upstream). Etol, kaBe mapallayn
propetl va elval KatdAAnAn yla xprion o ebopuoyEg, Omou amatteital uPpnAotepn taxvTnTA
otnv kateLBuveon petddoong mPog To XpPNRotn (T.x. mpdoBacn oe LoTtooeAideg) N dLla TaxvTNTA
KoL IO TG SU0 KateuBUVOELS (TT.X. UTIOKATAOTATO yla YpaupEG E1, tnAediaoken).

Ixnua 5.1.4.a. MpooPacn tomikol Siktuou o SIKTUO UPELaG TEPLOXNG UE TNV TEXVOAOYia

SDSL
(Mnyn: ApBavitng, K., KoAuBadg, I., & OUtoloG, 2. (2001). Texvodoyia AikTUwV ETtiKOVWVIWV)
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Ot texvoloyieg DSL avadépovtal yevika wg XDSL Kot ol KuplOTePeC amo auteg sival: ADSL,
HDSL, SDSL kat VDSL.

Texvoloyia Inuaocia ApLOpog Tayutnta Méyiotn
Zsuywv Andotaon
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

Mivakag 5.1.4.a. Ot teyvoloyieg xDSL

ADSL. To ADSL, T0 omoio tpo€pxetat amo Ta apxLkd Twv Aééewv Asymmetric Digital Subscriber
Line, elval autd mou Sivetal 0Toug MEPLOCOTEPOUG AMAOUG XpnoTteg otnv EAAASa. H texvo-
Aoyla ADSL e€aodalilel mpooBaocn vPnAwv TaxuTATwY oto Aladiktuo Kol og AAAa ThAETL-
Kowvwviaka Siktua, Sivovtag tn duvatdtnta yla tavtoxpovn petadoon pwvng kat Sedopé-
vwv (6edopéva, KIvoUpEeVN €LkOVa, YpadIKa) HEow TtTNG armAng tnAedwvIKAG ypapung. Koplo
XOPOKTNPLOTIKO TNG texvoloylag sival otL n petadopd dedopévwy yivetal PeE ACUMUETPO
TPOMo, SnAadn mpoodépet StadopeTikd pubuS yia tn Anwn (LéxpL 8 Mbps downstream) ko
Stadopetikd yla tnv anoctohn dedouévwy (1 Mbps upstream). To onUAVTIKOTEPO €lval OTL
10 eVpog Lwvng Sev To polpalopaocte, aAAd elval €€ odokArnpou otn §tabeon pag. Eva mum\e-
OV XQPAKTNPLOTIKO givat OTL n ouvdeon ADSL gival péviun kot Stabéoiun ava maoa oTyun
(always-on), 6nAadr dev amatteital cuvdeon kat arnocvvdeon amnod to diktuo énwg cuppai-
VEL LE TIG TNAEDWVLKEC KANOELG. QOTOC0 Ba TIPETIEL VAL TOVLOTEL TO Yeyovog OTL N amodoon Tou
ADSL €€opTATOL ONUOVTLKA OO TNV AMOCTACH TOU XProTh Ao TOV TNAETIKOWWVLAKO TTAPOXO
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 kot to ADSL2+, oL omtoleg mapEXOUV peyaAUTe-
PEC TOXUTNTEG aflomoLwvTog SLapOPETIKA TO VP0G {wvNG Tou KaAwdiou. H péylotn taxltnta
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TIou propei va erutUxeL to ADSL2+ givat ta 24/1 Mbps (A ta 24/3,5 Mbps ot miepintwon mou
vAorolel To mpdtuo ITU G.992.5 Annex M), aAAd oTnv Pagn oAU Alyol XprRoTeg UmopouvV
va cuvEeB0UV 08 AUTEC TLG TAXUTNTEG, AOYW TNG OIOOTOONC TOUG artd To TNAEDWVLKO KEVTPO.

‘Ovopa potumou 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

Mivakog 5.1.4.8. Ta potumna tou ADSL

Texvoloyia ADSL. To ADSL s€aodalilel mpooBacn vPnAwv TAXUTATWY 0TO ALadIKTUO Kot
oe aAa tnAemikowvwviakd Siktua, divovtag £ToL tn duvatotnta yla TauToxpovn Hetadoon
dwvng kat Sedopévwy (dedopéva, KIVOUREVN ELKOVA, YPADIKA) LECW TNG ATTANG TNAEDWVIKAG
YPOUUAG. AUuTO yivetal ediktd xdpn otoug e§eMyuévoug alyopibpuoug katl otn BeAtiwpévn
Undakn enefepyacia onparog, ta onoia cuumniélouv os peydlo Babuo tnv mAnpodopia
Tou petadidetal péoa amno ta urtdpxovta tThAedpwvikd kaAwdia, kabwg mniong kat otn BeAti-
WOoN TWV UETACXNUATIOTWY, TWV AVAAOYIKWY PIATPWVY KoL TWV LETATPOTEWV OHULATOG (Ao
avaAoyko og PnoLakod).

IT1G arAEC TNAEDWVIKEG OUVOEDELG UE XAAKIVO KOAWSLO XPNOLUOTIOLETAL OVO N TIEPLOXH OU-
xvotrtwyv 0-4 kHz yia tn petadoon tng dwvng. Autd Sivel Tn SuvatdTnTa va XpnNoLLOToLw-
BoUvV oL HeyaAUTEPEG CUXVOTNTEG yLa TN LeTAdoon aAAwv dedopévwy. Emeldr) To eUpog sival
TIEPLOPLOUEVO KAl OL CUVNBLOUEVOL OLKLOKOL XPNOTEG €XOUV LEYAAUTEPO OYKO OTO KATERAoUA
TP A OTO AVEPRACHQ, XPNOLUOTIOLEITAL LEYOAUTEPO EUPOC CUXVOTATWY YLA TNV OITOCTOAN aTto
TOV TIAPOXO TIPOC TOV TEALKO XPNOTN Ao To eUPOG CUXVOTATWY TIOU XPNOLUOTIOLETAL yLo TNV
OTTOCTOAN QTIO TOV TEALKO XPrOTh TPOC TOV TTAPOXO.
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AUTEG OL CUXVOTNTEC UTIOSLALPOUVTAL OE OKOMO UIKPOTEPECG TIEPLOXEG TwV 4.3125 kHz kal ou-
xva ovopalovtal bins. TuvnBwg ta modems Katd TNV €vapén tng EMIKOWWVIOG EAEyXOLV
EexwpLoTa KABe TETOLA TIEPLOYXT YLaL VO KADOPILOOUV TIOLEG OTTO QLUTEC TLG TIEPLOXEG UITOPOUV Val
XpnotuornotnBouv.

AuTn n oUvVdeon XPNOLUOMOLELTAL YL TN LETAPOPA ATIO TOV TEALKO XPOTh UEXPL TO AVTioToL-
X0 TNAEDWVLKO KEVTPO TNG TIEPLOXNG. 2TO TNAEDWVLIKO KEVTPO TNC TIEPLOXNG N HeTadoaon Twv
Sedopévwy SlakAadwvetal péow Twv DSLAM kat petafiBaletal (cuvABwg) Ue YPOUES TTOAU
peyaAUTEPNC TaXUTNTAG OTOV OVTLOTOLKO TIAPOX0 SeSOUEVWVY.

Ixnua 5.1.4.8: Xprion ouxvotitwv PSTN
(Mnyn: https://el.wikipedia.org/wiki/Asymmetric_Digital_Subscriber_Line)

310 IxAua 5.1.4.B., pe KOKKIVO dALVETAL N TEPLOXN CUXVOTHTWY TOU XPNOLUOTIOLEL N amAn
tnAedpwvikr ovvdeon (PSTN), pe mpdowvo n Teployrn Tou upload Kot Pe UITAE N TTEPLOXN TIOU
xpnotpomnoteitat yia download armo to ADSL.

OL TNAEDWVIKEC YPAMES LEYANOU UNKOUG TTPOKAAOUV LeyaAn e€acBévion ota onpata udn-
Awv cuxvoTtHTwy Mou punopet va ¢ptaocel kat ta 90 dB oto 1 MHz (To omoio amoteAsl To Avw
0plo Tng wvng mou xpnotdormolel to ADSL), umoxpewvovtog £€tol ta ADSL modems va
«80UAeVOUV TIOAU OKANPA» yla va TIETUXOUV UEYAAO SuVOUIKO gVpog, va Slaxwpioouv
TO KOWVAALDL KoL VoL Kpatrioouv To B0puBo os xapnAa emineda. MNa tov amlo xpriotn to ADSL
dalvetat KATL Ao -Stadaveic «GwANVES» cUYXpOVWY S60UEVWY SLADOPETIKWY TOXUTHTWV
TIAVW Ao anAég TNAEPWVIKEG ypauUES. Méoa ota ADSL modems, 6rou oAa ta tpaviioTopg
Aettoupyouyv, undpyel éva Bavpa texvoloyiog. Na va dnuioupynBoulv moAAAMAG KavaALa
erukowvwviog, ta ADSL modems ywpiZouv to StaB<oiuo eUpog Lwvng uag TNAEDWVIKAC ypOLU-
UNG pe éva amd toug Suo akdAouBoug tpdmoug:

o) MoAurAe€ia pe Slaipeon ocuyvotntag (Frequency Division Multiplexing)
B) KataotoAn tng nxoucg (Echo Cancellation).

HDSL. To akpwvUplo HDSL mpoépyetal amo ta apylkd twv Aé€swv High-bit-rate Digital
Subscriber Line kal og avtiBson pe to ADSL givol CURMETPLKO Kal TPoodEPEL TOV 610 pubud
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petadopdg dedopévwy (LExpL 2 Mbps) TOo0 yLa tn armootoAr 6co kat yia t Ann. Qotdoo,
N HEYLOTN amooTaon LETALL Twv dU0 dkpwv dev pmopel va umepBaivel Ta 3,5 km. Mia dAAN
Baowkn Sladopd amd to ADSL eival OTL amatteltal n eykataotaon 2 TNAEPWVIKWY YPOLUWY
(2 ouveotpappéva kaAwdla). Neotepeg ekdooelg tng texvoloyiog HDSL, eival to HDSL2 (2
Mbps, 1 {evyoc cuveoTpappévou KaAwdiou) kat to HDSL4 (2 Mbps, 2 {ZeUyn CUVECTPOUUEVWY
KaAwSlwv).

SDSL. To SDSL, Single-line Digital Subscriber Line, elval pla texvohoyia mapopola pe to HDSL
ooov adopd oTo puBUO petadopdg Sedopévwy (LEXPL 2 Mbps), mou amattel OpwC Lovo Eva
OUVECTPAMUEVO (eVyOC XOAKOU. Mo To AOyo auTo, N LEYLOTN amdoTacnh LETaly Twv SU0 AKpwV
Sev unopel va Eemepva ta 3 km.

VDSL. To VDSL, Very-high-data-rate Digital Subscriber Line, unopel va dwoel evtunwolakd
HeYaAUTEPEC TaXUTNTEG TTOU propet va dptavouv ta 52 Mbps yia Andn dsdopévwy, pe Tteplo-
PLOMO OUWC TN UEYLOTN amooTtacn HETAly twv SU0 AKPWVY TOU XAAKLVOU aywyou.

Avdloya pe tnv ulomoinon, To VDSL &g punopet va Eemepva to 1,5 km kat ot puBuotl petadoong
Kupaivovtal 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 xIAtduetpo.

5.1.4.1 JuoKeU£g Teppatiopol Siktuou DSL Modem/DSLAM

0 DSL xpnowuomnolel U0 Koppdtia eEOMALOMOU, EVal OTNV TIAEUPA TOU TTEAATN KAl £VA OTO
TIAROXO UTNPEaLwV AladSIkTUou, TNV TNAEdWVIKN eTalpeia i évav aAlov tapoxo unnpegtov
DSL.

JTnv MAEUPE_TOU TIEAATN UTTAPXEL €vag TtopunoSEKTNG (transceiver) DSL, o omoio¢ umopei va
TIPEXEL KL GAREG uTtnpeaieg. O mapoxog untnpeolwy DSL StaBtel évav noAyrAéktn/amnomno-
AUTAEKTN TWV PNPLOKWY cUVSPOUNTIKWY ypappwv DSL (DSL Access Mudltiplexer, DSLAM)
yla vat Ao BAveL TIG OOVOECELG TWV TIEAATWV.

Mopumnodéktng (Transceiverh Ot meplocOTEPOL OLKLAKOL TIEAGTEG QAROKAAOUV TOV S1KO Toug DSL
Toummodéktn €va «DSL modem» Ot texvikol otnv ThAedwvikyetatpeia ) tov ISP Tov amoka-
AoUv éva ATU-R. Avefdptnta amd s nwg eivat yvwotog, gfval to onpeio 6mou ta dedopéva
and Tov umoAoylotr) Tou xpnotn f tondiktuo cuvdéprtal pe tnv DSL ypappun. O mounodé-
KTNG Uropel va ouvdebel e Tov eEOMALOUOEVOC XpHOTN e TTOAAOUG TPOTIOUG, AV KAl OL TTEPLO-
OOTEPEC OLKLOKEG EYKATOOTAOELG Xpnotornolows cuvdéoetg USB 1y 10 base-T Ethernet (UTP).

‘OMo koL Tteploodtepeg ADSL ypaES XpnayilomoloByTaL yLa T cUvSean SIKTUwyY ypadelwv pe
1o Atadiktuo. Stnv nepintwon avth, yeholponotovpesya ADSL modem/router (§popohoyn-
) avtl yia éva armhd ADSL modenx.

JuvnBbwg, umtdpxouv ta €ng eikdn ADSL modems :

o Efwtepkd ADSL mddem ylo oUvdeon e MO KAPTA SLKTUBY OTOV UTIOAOYLOTH,
ouvnOwe Héowevog kahwdiou 10baseT.

e Efwtepkd ABSL modem yia cuvdeon pe Buopa USB otov umtoAoyLoTh

® EowtepuO ADSL modem, mou Bupilel otnv epdavion pia kapta SIKTUOUY
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Ewova 5.1.4.1.a: Tumikd e€wtepkd ADSL modem/router

DSLAM. To Digital Subscriber Line Access Multiplexer (DSLAM) elvat o mgAunAéktng/amorno-
AurAéktng Twv Yndrakwv cuvdpountikwy ypapwv DSL (Digital Subsgfiber Line). Eival pia
OUOKeUN TIOU TOoTOBETELRQL €lte 0TO Kévtpo TnAemkowwviakwy Magdxwv, eite 0€ KAUTIVEG
oTo 6poo, elte avtikaBLoTQUV Toug Kataveuntég kaAwdiwy, elte EoH 0€ TIOAUKATOLKIEG.

To DSLAM otnv mAeupd Tou TAROXOU £ival o e€omALoUOC Tou emigpenel oto DSL va Asttoupyel.
‘Eva DSLAM AapPavel ouvbéoelg amd moAAoUG TeAdTeg Kal PG cUVEVWVEL O Uia ouvdeon
vPNANG xwpntkdTNToC Pog To Atgdiktuo. Ta DSLAMSs elvayyevikad UEALKTA KOL LTTOPOUV VO
urnootnpiéouv moAAoU¢ tuToug DSI\GOTO 1810 Keviplkd ypadeio kal SLadopeTIKEG TTOKIALEG
TIPWTOKOAAWV Kat Stapopdwong (modylation) otov i61g/Tuo DSL. EmutAov, To DSLAM pro-
pel va apéxel emumAéov Aettoupyieg Ommg SpopoAoyyon (routing) n ekxwpnon duvaptkwy IP
SleuBuvoewv yla toug mehdteg. MNa neplodotepeg AAnpodopieg oxetika pe tn Alapdpdwon
Awakputig MoAutoviag (DMT) Seite tnv evotnra [¥.3 oto Mapaptnpa TwV CNUELWOEWV.

To DSLAM mepiéxet eva povadikd modem (poxt) yla kaBe cuvdpountr) mou cuvSEsTal ot
ouUTO. KaBe kapta oto DSLAM tutiika €xel 24/orts\kat, BeBaiwg, pmopouv va eykatactabolv
TIOAAQUITAEG KAPTEG yla va KaAUouv oAOkANpeg ePloxeg. Otav cuvdEooupe Kat avapou e
To modem/router pag, To MPWTO TPAYHA TTou KAveL eiMaL va cuvdeBel pe to port tou DSLAM
TIOU pag avtiotolxel. Auth n dladikgloia olvdeong Lexaéy twv Vo modems ovopdletal
«OUYXPOVLOMOG», KAl ouVNBWG EXeY €lOLKO AUTIAKL Le TNV ovopacia ADSL, line fj sync mou
Selyxvel mwg €ywe pe emctuxia. H #payuatikn taxvtnta ADShyla tn cUvdeon pog sivat n ta-
xutnta rou Ba eruteuxBel o€ AYTOV TOV GUYXPOVIGUO.

Ixnua 5.1.4.1.a. Khaowo DSL diktuo pe DSLAM

To DS)AM mapéxeL pLa amo Tig kupleg Stadopég avapeoa oto ADSL kat ta kaAwdiakd (cable)
mogdems. Emelén ol xproteg Twv cable modems potpalovtal cuvnBweg evav Bpoyxo SIKTURU
(network loop) o pa yettovid, n mpocBeon XpNOTWV onUaivel EAATTwon tn¢ anodoong o
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TIOAAEG TepUTTWOELG. To (8lo LoyVel Kal yla to DSL kaBwg to DSLAM Aesttoupyet cav hub,
dnAadn moAAol xproteg potpalovtal to i6lo kavaAl (bus), pe AMOTEAECO TOV KOPEGUO TOU
bandwidth.

\ova 5.1.4.1.8: E€wtepikd DSLAL

To koAwdlakd modem urmeptepel\oe Ofuata ToxUTNTAC Kol KOOTOUG, KOBWG KAELSWVEL
ot FastEthernet pe oxetikd ¢pONVOTERO MAylo evw TIgHEXOVTAL Kal AAAEG UTINPEDIEC TTAVW
ar’ autod, onwg TV, Telephony k.&. To ADSL napéxey/ o adooiwpévn (dedicated) olvdeon
arod Tov Kabe xpnotn £wg to DSLAM, mpdawua mou Gnuaivel OtL ol xprjoteg dev Ba Slamiotw-
OOUV HLA EAATTWON TNG amodoaong e TNV MPQCBAKN VEWV XPNOTWV, LEXPL; OTOU O GUVOALKOG
aplOUOC TWV XPNOTWV apxioel va mapayeilyl (Kopeopog) tn cuvdeon uPnAig taxLTNTOC
Tpog to Awadiktuo. Tote, pla avaBaduion (Wpgrade) amod tov mAPOXo UTNPECLWY UITOPEL val
npocBEosl erumAéov anodoon yla GAoug FOUC XPNBTEC o sival ouvdedepévol oto DSLAM.

5.1.4.2 TormoAoyia - E§omAlopag

Onwg neplypad ape mapamavw, pid Tuttkn Tormoloyia Siktyou ADSL daivetal oto mapakdtw
oxnua 5.1.4.2.a:

Ixnua 5.1.4.2.a. TortoAoyia ADSL
(Anyri:http://www.h3c.com/portal/Products_Solutions/Technology/WAN/Technology._
Introduction/200701/19 5629 57 _0.htm)
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Zuvbeopoloyieg ADSL (splitterless kau splitter-based)

Otav naipvoupe ADSL oto omitt Hog, 0 TNAEMIKOWWVLAKOC Tapoxog TtoroBetel pio cuokeun
otpv riehdatn (Network Interface Device - NID), yvwotr] kat wg adsl modem/router, n omoia
SLaxwpLlel T cuxvoTNTEG TN PwVNG, Tou Kupaivovtal Letagy 0 - 4kHz, amo tig uPnAoTepeg
ouXVOTNTEG Twv DSL onuatwv (25kHz - 1,1MHz). O dlaxwploTtng Twv onUAatwy SladopeTighv
OUXVOTATWYV, €va YapnAomepato ¢piAtpo, eival pia mabntikr cuokeun, SnAadn dev xpelgdetal
ETUWMALOV RAPOoXH PEVATOG KAl Umopet vat cuvexilel va Aettoupyel, av urtapEet Tomikry Stako-
1A apoxn\pevpatoc. Yrdpxouv dU0 Baoikég katnyopieg cuvdeopoloyioag ADSL, A splitter-
based kat n splitterless. Kat otic U0 neputtwoelg oto omitt pag ¢pOavel eva Sighppato ko-
AwdLo. Qotooo, Wa tnv splitterbased texvoloyla anatteital n eykatdotacn eVEs SlaxwpLlotn
onuartog and tnv tgAedwvikn Talpeio 6To Xwpo Tou cuvdpountr (eite uégd oto oTtitL elte
£€€w amo auto), wotg va SlaXwpLoTel To onua thg pwvng and To onuofou petadEpel ta
Sedopéva. Mo tn splitterless texvoloyia, dev £xoupe Slaxwplopd twv SYo onuatwy. H texvo-
Aoyia splitterless eivatl ywwotr kot wg Universal DSL i G.Lite rj DSL Lité.

e Me to splitterless DSL, to DSL modem ocuvbéetal ameuPeiag pe tnv tnAedwvikn
YPOLLUN, OTIWG KoL oL TNAEDWVIKEG CUCKEVES (ZxNua 5.1.42.3). To modem mepLlEXEL €L-
Swka chips mou Staxwpiloyy Ta onpata, aAAd AsttoupygUv o€ XapnAoTepn LOXY, WOTE
va un dnuioupyouv mapeUBOAEC ota onpata Tng GLHVAC. ETot, n HEylotn Taxutnto
petadopdg Sedopévwv eival Wkpotepn o oxéon e to splitter-based DSL. ErutAéoy,
oL TNAEPWVIKEG CUOKEVEC amaLtOUV TV Unapén e¥odc didtpou (filter) mou Ba mapeumo-
SiZeL ta onpata DSL (6edopévwv))\ta omola yriopei vor akouotolv we B6puBog otn
YPOUUN Kal va TapepPAnBolv othy Kavo¥ikn Asttoupyia tou thAsdwvou.

e And tnv &AAn, pe to splitter-based DSL, 16 onpa DSL (§eSopévwy) Staxwpiletal and
TN ypappn Tou tTnAedpwvou kat pe StadpgpRetikd kaAdwdlo odevel mpog To modem (Zxn-
pa 5.1.4.2.y kat §). Autd amattel, oG KytaAapaivoupe, enuthéov kaAdwdiwan mou
otolyilel, Onwg otolyilel emiong kay'o SLaXWRLOTAG oAHATOC. To kaAwdlo Tou modem
ouvbéetal péow dtemadng (NIC-Metwork Interface Card) n omoia cuvnBwg sival pia
kapta Ethernet ] éva hub to orbio Ba cuvdéetal\oe TomIko Siktuo.

Av houov, n tnAedwvikn pag ypgiun eivat PSTN pe evepyomotnpévn ouvdeon ADSL, prmo-
poUE va SLOKPIVOULE TLG TP QKATW TIEPLITTWOELG EYKOTAOTYONG SLKTUOU He xpnon ¢iAtpou
(filter) n diaxwptotn (splitter

Ixnua 5.1.4.2.B. 20véeon ADSL o ypauun PSTN pe xprion ¢itpou (splitterless)
(Mnyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/phones_and
lan_ins tallation diagram.pdf)
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gon ADSL og ypapun PSTN pe xprion Sigxwplotr onuatog (splitter-
based)

(Mnyn:http://users.sch.gr//iliaNamprou/images/stories/askiseis_elgctrikwn_egkatastasewn/phones_and
lan_ins tallation_diagram. )

N pe evepyomolnuévn ovvdeon ADSL,

Avtiotowa, av n tnAepwvikn pod\ypopun sivat |
od Kal eMOpEVWE N gykatdotacn tou St-

UTIAPXEL N OUOKEUN TEPUATIOMOU SiKTUOU — he
KtUou Ba yivel we g€ng:

Ixnua 5.1.4.2.6. 2uvéeon ADSL o ypappn ISDN pe xprion Staxwploth on
based) (i#yn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn_egkatastasewn/
phones_and_lan_ins tallation_diagram.pdf)

‘Eva fumiko ADSL splitter (Staxwplotrg ofpaTog) MOU XPNOLUOTIOLEITOL OTIG EYKATAOTAOELG
vou, daivetal otnV mMapakdTw ewkova 5.1.4.2.a:
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Ewova 5.1.4.2.a. Tumukd ADSL splitter (Staxwplotng)

5.1.4.3 To vteowumnéN (dB), Adyog Zriparog npog O6puPo (SNR), E§acBeynon

To vteounéA (dB). O x&PLoUOG TTOAU peyAAWV 1 TIOAU ULKPWV apLlBUu Kal oL TTPAEELG LETAEY
TOUG OL OTIOLEG £XOUV WG WITOTEAECUO KOO LEYOAUTEPOUG 1 aVTI@TOLXO UIKPOTEPOUG apLo-
poUG, SUOKOAEUOY TAVTO TRUG UNXAVLKOUC Kal TEXVIKOUG eMKOywviwy 6lwg Katd tn Sldp-
KELQ EPYACLWV KAl LETPoEWWTteSioU.

Mo mopadelypa, AV pia TNAETKOWVWVLAKT CUCKEUN ekméureL onpa toxvog 0,001W r} ImW
(LALBAT) To omoio Tadevel pécomo Eva kavaAl entkowwviog pe e§acBévnon 10.000 dpo-
PEC, oTov MpoopLopd dtavel orua toxvog 0,001 * 1/10,400 = 0,0000001W.

Nwplig, KON, TOo CUYKEKPLUEVO TIPOPRARUN QVTIUETWTIOTNKE UE TNV ELOOYWYI] LOVASWY UE-
TPROEWV Kal cVYKPLoNG oL omoieg Bacilowral oTiAaBNUATIKEG LBLOTNTEG TWV AoyapiBpwy.
Av n tur tou peyebouc avtikataotabei and tov AoydplBud tng, Tote oL apduoi xouv A-
yotepa Pndia kat, avti ywa moAAamAactaoPQUC Kal SLaLpECEL, KAVOUUE TIPOOBETELC Kal
adalpEceLg.

Jtnv nepintwon pag, log(0,001)=-3 kat I1gg(1/10.008)=-4. H teAikr otaOun eivat -3 + (-4)=-7 f
O€ KaVoVIKn popdr 107 W.

O MAoyaptBuog tou aplBuol mou ekbpdlel TOoeC dopEQeival PeyaAUTEPO 1) UIKPOTEPO Eva
péyebog amo éva aAo ovoudotike Bel (mpog TV TouNedeUpETN TNG MPWTNG TIPOKTLKNAG
ouokeung tnAedwvou, Alexander Graham Bell). Emeldr) to\Bel (B) elval mpakTikd HeyaAn
povada, xpnotpomnoleital to Sékato Tou Bel ) deciBel (dB), 1 dR = 0,1 Bel 1 10 dB = 1 Bel.

E€ oplopoU eivat: dB = 1QMog (;), OTAV CUYKPIVOUUE TIHEC LOXUOE ONUATWY (NAEKTPIKWV A
OTTTIKWV).

To deciBel (dB) sivaykaBapog aplBuog (oxetkdg, ouykpivel peyédn). NMlovo dtav oploTel to
péyeboc avadopadg (P, otov napovopaotn), to dB cuvodeletal amnod eniTAEOV XOPAKTHPA O
ornoiog mpoacdiogilel to péyebog avadopdg katl to dB eival aplBpdg otig (OG povadeg e To
péyebog avaddpac.

teAkn Loxug EIRP (Effective Isotropic Radiated Power), mou ekméumetal, eivat 20-3%6
=23 dBm (200mW), evw L€ Lot LOOTPOTIK Kepala Aeimel o TeAeuTaiog mapdayovia
/ (+6dB) kat exméumnel pe 20-3 = 17 dBm (50mW).
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Mati xpnotomnoloUpe to dB;

dB, avti yta moANamAGLAGHOUG KAl SLOLPETELG.

Emeldn yia Stadoxikeg Babuideg evioyutwy kot e€acBeviGEWV O UTTOAOYLOWOG TOU GUVO-
\;\goﬁ KEPSOUG avayeTOL 0 MPOCOEDN Ko apaPESH TWV ETILUEPOUC KEPSWV I AMWAELWY)

O Nivaxag5.1.4.3.a 8eiyveL tnv avtiotolyia dB o€ AOyou g TLUWV LoV OG KAl TACEWV/PEYUATWV.

Me Baomrov mivaka emaAnBeVote OTL Ol TWEG LoXUOC eKTOUTAG (o mW) Tng
KApToG TouNTapadelypatog elval auTtéG ou daivovtal OTLG MOPEVOETELC.

To vteowunéA (decibel dB)

e EivalAoyaptQuikn (log) povasda. Kabapog aptOudg.

Oppatng

e Boolkr povadd elval to Bel. Emeldn elval mpakTika peydain xpnoylomnoleital to deciBel
(1 deci Bel = 0,1 Bel).
o Exdpaletnooeg GoRES eival éva péyebog peyalitepo (+) 1) pkpotepo (-) amod Eva ailo.

o Mné&év 0 dB onpaived\otL ta Suo cuyKpLVOUEVa LEYEDN &l

e Otav 10 dB cuvobdeve
aplouoc.

® Aciyvel mooeg popeg eival

161e¢ povadeg).

e +3dB onuaivel Suthdotla oV, -3dB poi\oxU
e +10dB onpaivetl Sekamidoia oL, -10dB T

0 30dBm:
e péyeboc avadopls (P1) to 1 MW
e 30 dB ->x 1000 dpopég

Lioa (koL OXI unbév).

L koL artd ermumAéov ypappa(fa), mavel va sival kaBapog

e P2=1000mW i1 W

Eval SEKATO TNG LoXVOG

gyoAUTepo/ULkpoTEPO Ao To HEyEBOG avadopds (oTig

dB AOyoG TLHWV Aoyo¢ AOyoG TLHWV Aoyog
Lox0og TAgEWv N LoxVog TACEWV i
pE£upATWY PEVHATWV
-10 0,10 0,316 7,0 501 2,24
-6,0 0,25 0,501 8,0 \ 6,31 2,51
-3,0 0,50 / 0,707 9,0 y,94 2,82
0 1, 1,00 10 k{ 3,2
0,5 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, 2,00 1,41 40 10.000 @
,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 AOyouc TIHWVY LoXU0G Kal TACEWV/PEVUUATWY
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Napadsiypa xpriong dB

ov Mivaka 2.4.1.6: Embooelg kaAwbdiwv (TP) cuudwva pe to ANSI/TIA-568-C.2, Tou 20U
Kehalaiov, paivetal ott éva kahwdlo UTP Cat 5e o anootacn 100 pETpwY MAPOUGCLAL
e€aoQévnon 21,0 dB otoug 100MHz.

quo tou 4mW f 6dBm, moon ival n wxLE Tou GAKATOC TTou GTAVEL OTNV/AAAN

Av 1O
axpn;
AOUAEVOVTOX LE TUTIKEG POVASEG LoXUog To W Kat To utto/TtoAAaAGoLd Tou,

4

vdeiav padnuatikog UrtoAoyLouog)

Kavovtag xprion \tng oxéong mou opilel to dB yla TIWEG LoxVUog, BéXouue P =4mW
KOl xpnotpomolwvtag o aplBpopnyavn (scientific calculator) Abvoupg/tn oxéon:

dB = 10log(P,/ P\> -21 = 10log(P,/ P )= P,/ P = 10 [ 4=10%3

-21/10

P 4-0,007943 > P,=0,03177 mW,

To onpa gekvaet 4AmW kot LeTaQmo e€acBévnon 21dB drayel va eivat poAig 0,03177mW
8’ tpomog (ue mivakeg avriotowyiagdB o Aoyous Tipuwv
Av avatpé€oupe otov Mivaka 1 yla Adyoug TLpwyv Loxyog, ta 21dB sivatl 20+1 dB 1) cuvte-
Aeotrg 100 *1,26 =126. Emeldn) eival e€qoBévnon, ¥¢ dB to mpoon o eivol apvntikod i o
ouvteheotng «8La». H teAkn oxug eivoy 4mW/126 = 0,03175mW, tun idla oxedov
LE QUTNV TIOU UTIOAOYIOQE.

AoUAeUOVTAG HE TUTILKEG LOVASEG LoXUOG T8 dBm Ko Xxpnoiomnowwvtag to dB:

To opxlkd onua eivat 6dBm kot pera amd s{oocbevnon -21dB ¢rtavel va eilval
6-21=-15dBm. Aev xpelaletal vo eUmAdKoUE KABOAQU pe TTOAUTTAOKOUG UTTOAOYLOOUCG.

E€ac0£vnon, @6pufog ko Adyog Ziatog tpog Oopufo

KTPO-HOyVNTLKO, KOBWC 0OgVEL LECO QIO EVAL ETILKOWVWVL-
0KO KaVAAL, éva GUaLKO PECO, gadlakd XAVEL LEPOG TNG APXLKAG LoXUOG TOU Kal GTAVEL OTOV
T(POOPLOUO TOU HE XapnAoteph oxV. H anwAsla opeiletal ota GUOLKA XAPAKTNPLOTLKA TOU
péoou, KaAwdiou, omTIKAG Wag, TNAEDWVLKACG YPOUUNG K.ATL.

‘Eva onpa, NAEKTPLKO, OTITIKO N N

)\oyoq tnq Loxvog Tou onuatoq TIou d)tavet tnv €10060 TOoU 6€KTN

Ewova 5.1.4.1.a: E€aoBévnon katl 60puPog
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To xpnolto onua tg mAnpodopiog mapdTL EeKva amod ToV TOUMO Hovo Tou, otn Stadpoun
«gpmhoutiletaw pe Stddopa avemBUpnTa orpota Ta onola To ennPealouy, To napopop-
dwvouv kat Suoyxepaivouv TNV avaktnon tng nAnpodopiag anod tov S£ktn. Ta avembupuita
oUTA onpota ovopdlovral 80puBog. HAEKTPLKOG Kal NAEKTPOUAYVNTIKOG B0pUBOG eMAped-

QUV OVTLOTOLXOL NAEKTPLKA 1 NAEKTPOLOYVNTLKA ONUOTA KAL TIPOEPXETAL artd NAEKTp@UayVN-
TIKEG EKTTOUTTEC, NAEKTPIKEG SLATALELC KOl LNXOWVEC KAk G oxedilaong N eodaApévn Aétoupyia
touc\[Inyn té€tolou BopuPou umopel va elval kot nAektpikn Spactnplotnta tng atuocdat-
pag, OMWG KEPAUVOL KoL AoTPArEG. O nAekTpopayvnTikog B0puBog Sev emnped(el Ta OMTIKA
ONMOTO K§L TLG OMTIKEG (VEG. 2Ta HETAANLKA-XAAKWVO KaAWSLA €vag Ttapayoytag mou pmopel
VOl LELWOEL TQV B0pUBo gival n BwpdKkior Toug Kat yelwon TG BwpakLong KAL TwV LETAAALKWY
MEPWV TWV CUTKEUWV.

EKTOC amd Toug BEWTEPLKOUG TTapayovTeg, BOpuPog mapdyetal Kal s6WTEPIKA (evboyevwg),
ard ta NAeKTPOVIKE KUKAWATA evioyuong Kal enefepyaciag Tou gApatos. Autod Ouwc elval
KATL yLa TO omtolo &€ NTopel va yIVEL TUMOTE €K TWV VOTEPWY, TTOPA LOVO KaTA TtV oxedlaon,
€TAOYH TWV EQPTNUATYV KAL TNV KATOOKEUN TNG CUCKEUNG I 7N NAEKTPOVIKNG Statagnc.

H pétpnon tou BopuBou yivetal otnyv eioodo tou §EKTn, ylatyekel evdladépel n emibpaocr) Tou
oto onua mAnpodopiac. H Wyl tou BopUBou petpdrtal FTig (SLeg HOVASEG He TNV LoxL Tou
wohEAoU onpatog TAnpodopiss. AUTO TTou eviLadEPEYTEPLOCOTEPO ELVAL N OXETLKI OTABUN
TOU onuatog mAnpodopilag oe ox§on e tn otadun Tgu BopuPou. H mapAUeTpOg autr ovo-
paZetat Adyog orjparog npog 00pvRo (Signal to Ngise Ratio, S/N fj SNR) kal ekdppdletal o€
deciBel (dB). Mo mapadelypa, av oe N ypappnf otadbun tou orpotog sival xilteg (1000)
dopég peyahutepn amd tn otddun touQopuBgl, Tdte 0 Adyog oruatog rpog 8opuBo (S/N)
elval 30dB.

O B06puPog eival onUavTKOg mopdyovtal, Ylaltepa o€ UEYAAOU HNKOUG ETILKOLVWVLOKEC
YPOAUUEG, OTIWG OL TNAEPWVIKEC, EMELSY/TO oA eKTBETAL Yl LEYANEC QMOOTACELG OF Til-
Bavoug mapdyovteg dnpoupylag e€wtepikwv BoQUPBWY, evw mapdAAnAa to wdEALLO onua
UTIOKELTAL O€ peyallTepn e£aoB0évngn. AUTO CUVETRYETAL XELPOTEPO AOYO ONUATOC TTpog 00-
puBo (S/N).

5.1.4.4 AANAEG MOPAUETPOL YPOALUWV

Ektog amo tnv e€acBévngh kat tov 06puBo (Adyo S/N), urtdpxduV Kot GAAEG LETPrOLUEG TTO-
PAUETPOL OL OToleg XapakTnPilouv LLa YPOUUN ETUKOWWVIOG Ryl emnpedalouv To UeTadE-
POUEVO ONUO HECW AUTAG. 'HON, amo thv avadopd otnv texvolowa Ethernet kat ta péoa
Tou xpnotornotel, £ywve Aoyog yla tnv napadiadpwvia (cross-talk, NEXT/FEXT) n omola givot
B0puBog o omoigt odeiletal o WHEALUA oNUOTA TA OTIOL0 08EUOUV O YELTOVLKECG YPOUUEC
Tou (6lou kaAwbiou ) SladopeTikwY KaAwdiwy.

Ixeb0V OAegZ oL MAPAUETPOL TWV YPAUUWY TPpocSlopilouv mapapopdwaon TQU ONUOTOG Kol
xopaktngilovtal wg:

e [Yopapopdwon mAATouc. EmiSpacn oto MAAGTOG TOU ONUOTOG UE OvVOPRQLOpopdo
TPOTO.

e MMapauopdwon kat actabela paong. OL diadopeg cuxvOTNTEG TTIOU ATOPTITOYV TO
onua kaBuotepolv oe Stadopetikd Babuod va Stavioouv TV andotacn UEXPL TONGE-
Ktn.
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e ApUoVIKN Tapapopdworn. XTov mMPooplopd eudavilovtal ouxvotnteg oL omolieg dev
UTLNPXOV OTO OPXLKO CHAL.

e OAicOBnon ocuxvotntag. H cuxvoTnTA TOU CrUOTOG OTOV TPOoPLopO SladEpel and tny,
apxLkn, Kuplwg emeldn pecohaBnoe kamota evéiapeon Stadikaoia LeTOTPONG os Sid-
tagetg moAurheéioc.

o Nyw. M£pog Tou oNUaTOG avakAATOL TTPOG Ta Tlow, €aLtiog KAKAG TIPOCAPLOYAG TWV
OUMPETWV QVTLOTACEWV (epMednoewv) otnv SLaclVEecn SUO YPOUUWY N LLOC YPOUAG
Kol .ea¢ Stataéng. H mapdpetpog autr oTig ek800elg P NAwY TaxuTHTWY 190 Ethernet
npoodigpiletal amo ti¢ “anwleleg entotpodng” (Return Loss).

KaBe dawouevy mopapdpdwong Tou OAUATOC HE OTlyplalo peydAn emdpach Kuplwg
OTO MAAQTOG TOU CRUOTOG KOl KATA TuXala XpoVvIiKa Slaothpata xapaktnpieTal KPOUOGTIKOG
06pupoc.

JUXVQA OTLC ETILKOWVWVIEQYIVETAL Xprion Tou Opou «TteplBwpLo» r margin. Autod xapaktnpilet
TO MEPLBWPLO TIOU UTIAPXAL YLOL TN OXETIKA olyoupn Tapoxn Ulag urfjpeoiag f Astoupyia pe
OUYKEKPLUEVO TPOTIO. Mo TTARASELY A, EAV OE LA ACUPUOTN CUVHEDN, yla TV emiteuén oUv-
5€0NC 08 CUYKEKPLUEVN TOXUTRTO XWPLG oUXVEG amoouvbéoelc/amalteital oTadun oAuaTog
TOUAGLOTOV -77dBm Kal n MPaWloTikr otabun sival -65dBm, tote Aépe OTL To MeplBWPLO
elvat 12dB.

5.2 Texvoloyieg FTTH ko Metro Ethernet

OLavayKkeg T FNOTWV SIKTUAKWY UTINPECLWVY KoL ALadIKTU-

ou, o€ TaxuTNTANEVUPOC Lwvng), Slapkw avéavouv kabwg ot

TIAPOXOL TIPOGDHEPBUV VEEC UTNPECIEG, OTWG TapakoAoLdn-

on towwwy (IPTV), kat GAAeg umnpeoieg uPnAwv amattrios-

WV O€ TUTNTEG Kal LA WHEVEG KaBuatepnoelg. OL dlolppa-

Te¢ tAedwVIKEG ypaupueg aduvatolv va umootnpifouv oe

00 0 HUAKOG TOUG TOCO UYNAEC TaxUTNTEG. AKOMA KAl OTa

Toftika Siktua VP NAWV TAXUTRTWY, Ta KAAUTEPA CUVECTPO-

£va (evyn (Cat 6A, 7) urtootnPilouv TOCO HEYAAEG TayUTh-

TEC LOVO OE OMOOTAOELG TNG TAENATWY 100m Kot UKPOTEPEG.

To duoLKO pEoo To omoio Slabétel BEALPETIKA pLeyAalo eVPOG

{wvnc He pikpn e€acB£vnon Kal UTIOoW)PL(EL OMOCTAOELG XL~

Ewova 5.2.a: TexvoAoyleg AlopETpwy gival n omTikn iva. Ot TNAETKOLWVWVLAKOL OpyOvL-

FttX (mnyn: wikipedia) opoi én xpNoLLoToLoUV OTITIKEG (VEG 0TO S{KTUO KOPHOU KO

ota Kévtpa Oedopévwv Toug (data cemters). Av umo-

pouoav va GTagOuv péEXPL ToV TEAKO cUVEPOUNTN e OTTLKN va, ToTte Ba umopoUoe va Tou

SateBel uPnM) TaxvTNTA TPOCRACNG OTLG TTOPEXOUEVEC UTNPECIEG KAl SUVATOTNTA TTAPOXNG

véwv. H tagA elval va Gptaoel n onmtikn iva amo To TNAEMKOWVWVLAKO KEVTPO GTO OJIiTL TOU

ouvdpopuyTn 1 onwg Aéyetal Fiber To The Home (FTTH) pe Suvatotnta mapoxng TaXNTNTOG

KaAUTepNc amd 50Mbps kot TuTkd otoxo ta 100-200Mbps mpog tov cuvdpountr. O guv-

Spopyftng pmopet va €xel untnpeoieg onwg pon PBivteo (IPTV), mpocBaon oto Aladiktuo rat
mMédwvia (VolP).
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Ewkova 5.2.8\0mtikn va otnv kapmiva (Cabinet ) KV), oto ktiplo (Building) kat oto oritt
(Home)

OL TNAETUKOWVWVLOKOL QPYaVIoUOL KoL OL TIAPOXOL SIKTUAKWY UTIPECLWY HdN KLVOUVTOL TTPOG
ouTn TNV KateLBUvon, NOBeTWVTAC eV TW HETAEY Kol evOLAUgoeg AUoelc. ETOoL, N oMtk va
propel va GTAVEL LEXPL EVQV ATIOUAKPUOUEVO KATOVELNTH KOVTA OTOUG CUVOPOUNTES KoL VO
ouvexilel e Hkpd unkn koAwdsiwv, va dptavel wg tnv eigodo tng moAukatokiag f Kot oTo
Slopéplopa tou cuvdpopnth. KtotL mpokUTtouv OAeg ouftapaAlayeg tou FTTH f FTTX, onwg
EVOANQKTLKA avadEpeTal, pe To Ypaupa X va avika@lotatal pe dAho, wote va SnAwveL To
onuelo péxpL To omoio dTavel n onTikn va.

OL apXLTEKTOVIKEC Ttou StatiBevtal yy tnv LAOTIGLNGN OTTTIKWY SIKTUWV UE TEAKO OTOXO TNV
OTTIKN va LEXPL TO OTTTL TOU CUVEPOUNTY) KATARyouV o€ SUO TIPOTACELG.

e A(KTUO UE eEMIKOWWVIA «oNUELO TTPOGQgALELD» (point to point - P2P). H omttikr iva amd to
oTi{TL Tou cuVEpOoUNTH KATAANYEL OE £VEPYO ECOTTALOO TOU TTOPOXOU OTIWG VAV OTITIKO
petaywyéa (switch) Ethernet, xppGluonalwvtag Guoikr Tormoloyila actépa f Kat da-
KTuAiou, epdoov xpnotuomotnOgt aAAn texoAoyia podcBacng oto UECO.

e Alktuo pe emkowwvia «ondeio mpog onpeia» (point to multipoint - P2MP). Ot
OTITIKEG (VEG a0 TOUG OUVEPOUNTEG KATOARYOUY, O€ TtaONTIKOUG OTTTIKOUG SLaxwpLoTeg/
peikteg (splitters/combinegfs) kat cuvdudlovtal oduia iva iy {eUYOG WWV yLa va KATOAR-
€ouv oTov MApo)o.

Ewkdva 5.2.y: ApXLITEKTOVIKT «onuEio pog onpeio» (P2P)

ATIO TIG EVEPYELEG TWV TTAPOXWV PALVETAL VO TIPOKPIVETAL N OPXLTEKTOVIKN “Onuelo Tpog on-
Aela” (p2mp) KABWG ETUTPEMEL OTOUG TTAPOXOUC VA TNV UAOTIOL 00UV otadlakd, TAnsLalo-
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VTOG OTO OTITL TOU cuvdpountn Ue evllapeoeg AUOELG, OTwG TtV TomoBétnon pivi DSLAM
(Digital Subscriber Line Access Multiplexer) otnv kaumiva Stavoung (KV) 1 pikpo- DSLAM
STNV TIOAUKOTOLWKIO Kal e€umnpétnon amd eKel Kol MEPA TWV CUVOPOUNTWY HE TEXVOANOYLEC
KAAWS LWV xaAkou, ADSL kat kupiwg VDSL.

Elkova 5.2.6: ApxLtekTovikn «onueio mpog opueio»

H teAkn ulomoinon evog omTikQU SIKTUOU p2mp LEXPLTO OTTAL TOU CUVSPOUNTI) OTTOKAELOTIKA
pe omtikég iveg (Fiber to the Howpe - FttH), emeldn) og OM[ tnv evdiapeon Sladpour amnd to
TNAETUKOWWVLAKO KEVTPO TOU TAPBRYOU HEXPL TOV CUVEFOUNTH XPNOLUOTIOLEL MOVO KaAwSsia
OTTTLKWV VWV KOlL TTlONTLKOUG OTITIKOUG SLoXWPLOTEC/UELKTEG OVOUATETOL «TTAONTIKO OTTIKO
Siktuo» (Passive Optical Network - PON). Eva POX avdloya pe Tn XpnOLUOTOLOUMEVN TE-
xvoloyia rpoodlopiletal wg E.PON (Eth&rnet PON), G.PON (Gigabit PON), GE.PON (Gigabit
Ethernet PON), XG.PON (eXtra 1 10 Gigabi, P@N) kot emttuyxavel S10pOpETIKEG GUVOALKEG
(aggregate) taxVTnTeG Ao (upstream) kot mPRS (downstream) Tov cuvSpounth. Ot UAoToLY-
OELG LEYAAUTEP WV TOXUTATWY £XOUV TN SUYATOTRTA va SLAUOLPACTOUV HECW SLOXWPLOTWV OE
TEEPLOOOTEPOUC GUVEPOUNTEC (armo 1:32 Wexpt 1:128 yia Siktuo XGPON/10)

Ewkova 5.2.€: NaBOntikd omtiko diktuo (PON)

Mo Yo propel va mepva péoa amo PLo OTTIKA (VoL TIOANQTAG TTEPLEXOUEVO, AVEPXOUEW] KOl
Koritepxopevn SIktuakr Kivnon, xpnolpomnolouvtal SladopeTikd URKN KUpatog (wavelength)
dwtog yla kabe katevBuvon. H Texvikn eival avtiotoln He TNV TEXVIKA TIOAUTAEELaG cuy VO
nrtag (FDM) Twv nAEKTPLKWY oNUAaTwV Kat Aéyetal moAvmAeéia pkoug kUpatog (Wavelength
Division Multiplexing - WDM)

[175]


kathigitis
Line

kathigitis
Line


Keddhato 5°

To SopLka oTolyela Tou SIKTUOU givat amo T HePLA TOU TTapOXOoU:

1. n OMTLKN) CUOKEULN TEPUATIONOU TNG Ypappng (Optical Line Termination - OLT),
. OL OTITIKEG (VEG,

. olLevdldpeool maOnTikol omTikol SLawWPLOTEG,

. moBntka eaptripato cuvoEcewy, Tiplleg, CUVOETHPEG, Kal

\ OTN UEPLA TOU CUVEPOUNTH, N CUCKEUN TEPUATIOMOU Tou omtikoU Siktgou (Optical

Network Termination - ONT) rj povada omtikoU Siktuou (Optical Network Ynit - ONU) avti-
otolxM\ue to modem/router rou Sivel o aPoOXo¢ otV mepintwon ypapuwyv ADSL/VDSL.

\\ ZuvoAwkn Taxutnta Mnkog KL’JM(!TO/
Texvoloyia Do\Q\Stream UpStream | DownStream %tream AloxwpLoTtig
E.PON 1,2 Sbps 1,2 Gbps €0 1:32
G.PON 2,5 Gb})\ 1,2 Gbps 1490mm 13100 22651\-4'3[32,):)
GE.PON 10Gbps N 1,2 Gbps éwc 1:128
XG.PON/10 | 10 Gbps \Q Gbps 15 L270mm g%%f\f’;ps)

Mivakag 5.2.a: Emdo LKWV SIKTUWV OTTTLKWV VWV

MapdAAnAa pe TiG Texvoloyieg FttX, nuepidlg otic uhomotoelg SIKTUWV UNTPOTIOALTLKAG AAAG
Kall eupuTEPNG ékTaiong SLekSIKeL Kal n teXvoAQyla Ethernet, n omola amodetkvietal e€alpett-
KA EVEALKTH KOIL TIPDOCAPHOCLUN OTLG VEEC TEXVOROYLKEC e€eNifelg. OvopdleTal UNTPOTIOALTIKO
(metro) Ethernet kal xpnowuorolei i Suvatotnteg VLAN mou €xel and 1o oXedLaopo tou
1o Ethernet, wote va mapéxetl WOWITIKEG unnpeoiedmavw amod dnuoola diktua IP/MPLS. H
Sduvatotnta VPLS — Virtual Privgte LAN Service (nepippadetal ota IETF/RFC 4761 kat 4762)
kaBlota ediktn tn xprnon tou Ethernet og kAlpakeg untpwrtoALtikng eptoxns (MAN) aAAd kot
gupeiag repoxng (WAN). AvtiBeta pe tig texvoloyieg VRN mavw amd diktua IP, oL omoieg
eMLTpENOUY ouVSEaeLg “oneio mpog onpeio”, To metro Etherhet emttpéneLtn ouvdeon “moANG
onueia mpog onuela” ket umtootnpilel Tn Suvatotnta ekmoun(¢ (broadcast). Xpnowuomnotet
OTITIKEC (VEG Kal uTtoopApilel TaxUTNTEG oto cuvdpountr 10/100X1000Mbps.

5.3 AcUppateglevéelg

Katd tnv enéktacn tou xwpou KAAUYPNG evog ToTkoU SLKTUOU, TTIOANEGNPOPEG TIPOKUTITEL N
avaykn mpogbnkng KOUPBwV 1 Kat OAOKANPOU UTIOSLKTUOU O€ XWPO OTOV OTROLO OL TPEXOUCEC
TeEXVOAOYigC TomkN G SIkTuwaong dev umopouv va kaAuouv. AUo eival oL BaokEg attieg adu-
vapiog gfiéktaong tou Siktvou:

anootaon elval apkeTd HeydAn, TEpa amo Ti¢ mpodlaypadEc TnG KaAwdidong 1 tng
oupBatikAg acuppotng diktuwaong (WiFi).
o MeooAaBel ISlwTKA 1 Snuocta meplovoia (KThuata, okoneda 1 KTipla, SpOuUdy) Kot

Sev elval ekt n Stéheuon tng Kahwdiwong péoa amod autry, TOPOTL N ANOoTYoN
KaAUTITETOL oo KATtoLa Texvoloyla evoupuatng SIKTuwaong.
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JTIC IEPUTTWOELG QUTEG Povadikn AVon amoteAel n xprion acVppatng Levéng Letall Twv duo
tomoBeowwv. Ynapyxouv dladopeg texvoloyleg aclpUaTng Petadoong dedopévwy, OUWE, N
To ouvnBlopévn eival n texvoloyio WiFi (IEEE802.11) kat paAlota umootnpllopevn amng

WTEPLKEG KATEVOUVTIKEG KEPALLEG O CUVONKEC OMTIKAG EMadr LETAEY Twv Suo onueiwy.

KEG, LatpLkeg edappoyEg (IndustrialNScientific Medical Applications - ISM). Agv SiatiBevtat
€UEC ISM kot aocUppatng SIKTUWONG
(RLAN) mwAoUvtal Kat xpnotpornolouvtal xwpis adeta (Unlicensed). H xprion toug mpémel
va elvatl oUWV LE T EUPWTTALKA TTPOT I/EN 300328 (2,400-2,4835) kot ETSI/EN
301893 (5,150-5,350 kat 5,470-5,725) kat’ {tnon tou EBvikoU Kavoviopol Katavoung
Zwvwv Zuxvotntwy (EKKZZ) rou sivat vouod Ty KpAtoug.

Anattouvtol SUo CUOKEUVEG, pLa yla KaBg mAeupad | kaBe SikTuo, T omola MPOKELTAL v GUV-
6000V padl. AsttoupyLka Ba TipEmeL 0 £EOMALOUOG va NTopel va utootnpiet tnv Staclvdeon
Twv 8o SIKTUWV, KABWG OAEC OL ACYPUATEG CUOKEUEG SIXTUWGONG SV UTTOPOUV VAL UTIOCTNPIL-
€ouv 6Aoug Toug TPOTIOUG Asttoupylag. EEOTMALOUOG 0 omoidg €xeL TV emdoyn Yo «yedpUpw-
on» (Bridging mode), umootnpwh mAaloiwv tecodapwyv dteuBuvoswv MAC (4A) i avadEépel
v urntootnp§n WDS (Wireless Distribution System) eivat katdAAnAog yia Tétola Asttoupylia.
MoAAOL KATOOKEUAOTEC TIPOBDEPOUV EEOMALOUO HE UTOOTAPLEN OWKWV TOUG TIPWTOKOA WV YU’
autn T §ouAeld. H xpnonAedupwong amoteAel o Avon Staclvded g twv duo Siktiwy, Sev
glvat Opwg povadikn. Mftopouv va xpnotpomnotnBouv kat GAAeG AUoeLy, Ortwg n popoAdynaon
1 n Aettoupyla emavgknmtn. Enadietal otov uneuBuvo vlomoinong tnQAUoNg dtacuvdeong
Twv duo SiKTuWV SLEPELVNOEL TNV TEXVLKN TEKUNPLWON TOU KATACKEBOOTH TOU UALKOU,
wote va BePalwhEL OtL elval KatdAAnAo yLa T Xprion mou to poopilel.

Amo MAgUpAg UALKOU, €MELSN KATA Kavova \oroBeTeital
og eEWTEPLKO XWPO, OTOV LOTO TNG KEPALOG KL KOVTA OF
autr, Oa mPEMEL va eival KATOLOKEUAOMEVO VO OVTEXEL
OTIG €€WTEPLKEG KOLPLKEG OUVONKEG KoL BEPLOKPANEC.

H tpododooia pe peva TNG CUCKEUNG UMOPEL va TU
XETAL PEOW Tou KaAwdiou Ethernet, xpnolpomolwviig
(kéva 5.3.8: Todrmoc Aetoupyiac Karola texvikrn Power Over Ethernet (POE).
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Hardware specification /
PoE Passive PoE (Up to 60 meters) /
Interface Wireless IEEE 802.11a/n

LAN/WAN: 10/100Base-TX, Auto-MDI/MDIX x 1
Grounding Terminal x 1

Data Rate 802.11a: 54, 48, 36, 24, 18, 12, 9 and 6Mbps
802.11n (20MHz): up to 72Mbps
802.11n (40MHz): up to 150Mbp

Media Access Control CSMA/CA /

Modulation Transmission/Emission Type: OFDM
Data modulation type: OFDM with BP5SK, QPSK, 16-QAM,
64-QAM

Frequency Band 5.180-5.240GHz; 5.745-5. 8256
Zwvn ouxvotntwyv

Operating Channel 5.180GHz-CH36 5 805GHz-CH161
5.765GHz-CH153 5.240GHz-CH48
.200GHz-CH40 5.825GHz-CH165
5N85GHz-CH157 5.745GHz-CH149
5.220GHz-CH44
RF Output Power 802. 1 27 1
loxucg eéodou 802. 11 4+ Bm

Receiver Sensitivity 802.11a: 802.11n:
Evaiodnoia éktn 150M: -73dBm
121.5M:-76dBm
108M: -77dBm
81M: -81dBm
54M: -84dBm
40.5M: -88dBm
9M: -93dBm 27M:-91dBm
6M: -94dBm 13.5M:-93dBm
Software specification /
Wireless Mode AP
Tpomog aocupuatng Client
Asttoupyiog WDS PTP

Autd/xapaktnpiletal wg mpounoloylopog Levéng (link budget), yia tov omoio ylvetal pia
ekrevéatepn avadopd otnv evotnta M.2 Tou MNapapTAUATOS TWV CNUELWOEWV.

€ pLo aocUppoatn {eVEn, auto mou evlLladEPEL TIEPLOCOTEPO ELVAL TA XOPOUKTNPLOTIKA ToMEeEO-
TIALOMOU TTOU €X0UV VA KAVOUV UE TO UGCIKO eMinedo. 210 GUOIKO emimedo avrKeL:
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0 TIOUTIOC (EVOWUATWHEVOC),

0 8€KTNC (EVOWUOTWHEVOG),

ol kepaieg (ouvnOwg eEwTeEPIKEC),

ta e€aptipata Sltacuvdeong eEOMALOLOU - KEpOLWY KABWE Kot
0 XWPOG TIOU LECONOPBEL HETOEL TWV KEPALWV TWV SUO KOUPBwWV.

O okolQ¢ elval To onua mou Ba ¢tdcel otnv £l0odo Tou SEKTN va elval apKeTd, wWoTe
va UrtopSgoelL va Sleyeipel Ta KUKAWUOTA Tou S€KTN Kol va avaktnBel n mAnpoddpia mou
HETADEPELNATIO TO GUAAO XAPAKTNPLOTIKWY TOU €EOMALOMOU, QUTA TIOU oG eYOladépouv
givat n ouxvéTnta Asttovpyiag (Frequency Band, Operating Channel), n wox0¢/padioocuyvo-
ttag €§66ovu You moumnol (RF Output Power) kat n evaitcOnoio touv Héktn (Receiver
Sensitivity).

H Twvn twv 5GHz npQTudtal, enewdn n {wvn twv 2,4GHz sival o emBapupévn (66pufog),
ano e€omAlopd mou A& Asttoupyel ekel, Onwg aclppata Siktua wiff, cuokevég Bluetooth,
doUpVOL LIKPOKUUATWY KA. MeAlovtikd ipoBAEmeTal n xpron kalgPnAotepwy cuXVOTATWY
YLOL TIC AOUPUOTEG UETASOOELC SESOUEVWV.

5.3.1 Aopudopikeg Lelielg

Edappoyég Koau unnpeoieg dopudopilkwv Siktiwv. Aopudoptkr Alktowon (Satellite
Networking) eival évag avamtuooosvog TOENG, 0 omdlog €xel avamtuxBOel onpavTka oo
TN Y€vvnon TOU TPWTOU TNAEMKOWWWEAKOU Sopuddpou, otig mapadootakeég padlotnAeo-
TITIKEG uTtnpeoiec tnAedwviag Kot TNAEOpAoNC €wl Tl cUyXpova eVPUIWVLKA SikTua Kal TO
Alabiktuo, To Bivteo katd mapayyelia kot T Pndlakéc Sopudoplkég ekmoumne. MoAAEG amod
TG TeEXVOAOYIKEG e€eAiEeLg 0TOUG TOUELS TNG SLglwong emikevTpwvovtal og S0pudopLKEG (V-
€e1¢. Me tnv avénon Twv anatioswy yla eypos {wvng Kat popntotnta, o Sopudopog ival
pla Aoyikn emiloyn, yla va mapExel LeyaXutepo\eUpog {wvng e TayKOopla KAAun, mou
unepBaivel TIg SuvaTOTNTEG TWV EMIyELWN SIKTUWV K8IL SIVEL LEYAAN UTTOOXEDN YLO TO LEAAOV.
Me tnv avamntuén Twv texvohloylwy SIKTUWonNG, Ta dopudopikd Siktua OAo Kol TEPLOCOTEPO
EVOWUOTWVOVTOL 0TNV UTtodour toy maykoouou Siktugu (Global Network Infrastructure —
GNI). H evowpadtwon twv Kivntwv/ad hoc diktuwv (MANER- Ked. 2) mapéxel véa cuoTtrpota
YloL UTINPECLEG EKTOKTNG QVAYKNS Kal Slaowaong He Heyain popntotnta. Qg ek toutou, n 6t-
adktuwon pe eniyela Siktug/kat MTPWTOKOAAA givat €va onUaNTIKO HEPOG TNG SOPUDOPLKAG
Siktbwonc.

O anwTtepog oToX0G TwV/D0pUdOPLKWY SIKTUWV £ival n apoxr UTINOECLWY Kol EGOPUOYWV.
Tol TEPUATIKA XPNOTN KOPEXOUV UTNPECLEG Kol edpopUoyEC ameuBeia\otoug xprotec. To &i-
KTUO TIOPEXEL UTINPZOLEG LeTAdOPAC TTANPODOPLWY HETAEY TWV TEPUOTLKWY TWV XPNOTWV
S0 péoou twv KOUBwV tou SikTUoU, TWV switches Katl Twv SPOUOAOYNTWWIYLO ia OpLOpEVN
anootaon. 2to gynua 5.3.2.a mapouotdletal pia tumikn Stapdpodwon tou dopudopikol Si-
KTUOU Tou amgdteleital and eniyela Siktua, SopudOpPoug Ue pLa cUVSeon PEXOEL Sopudo-
pwv (inter-gatellite link - ISL), otaBepolg emiyeloug otabpoug, dopntoug eniysloug otab-
poug, dpogntols otaBuolg epyaciag, UTTOAOYLOTEG XELPOG KOl CUCKEUEG XPNOTWVN\IIOU CUV-
Séovtayos Sopudopikég Lelelg, ameuBeiag 1 péow emiyelwy SIKTUwV (terrestrial netyorks).
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Ixnua 5.3.1.a: TumikéC epappoyEg kat uTtnpecieg 5gpudoptkng SIKTLWONG
(Mnyn: Zhili Sun, (2014), “Satellite networking pringiples and protocols”)

Ovpolot twv Aopudoptkwv AKTOWY. Ita emtiyela diktud, moAAEG cuvSEaelg (links) kot kOpBoL
QTTALTOUVTAL, VLA VO GTACOUE O LEWAAEC AMOOTACHG Kol VoL KOAUOUE EUPELEG TIEPLOXEG.
Auta ta diktua £xouv opyavwOel e 0TEYO TNV avgfttuEn e To dSuvatdv Alyotepo KOOTOG, Th
ouvVTHPNON KOl TN owoTH Asttoupyia tous. H dyon twv Sopudopwv KAveL Ta S0pudOopLKA
Siktua va StadEpouv pUlka amo ta emiyelaNdiKtua WG TPOG TIG AMOOTACELS, To Stapolpalod-
HeVo gVPOC LWVNG, TIG TEXVOAOYLEC pLeTapOopHGNTOV OXESLOOUO, TNV avamTtuén Kat Aettoupyia,
KaBwg Kal ta £€0da Kal TIG epapUOYEC.

NelToupyLKa, Ta SopudopLkd SikTua UITEpoUV va TOREXOUV ameuBeiag ouvdéoelg petafl Twv
TEPUOTLKWY TWV XPNOTWYV, CUVSECELG AWV TEPUATIKWY STOOUwWVY o€ emiyela Siktua, KabBwg Kot
ouvlEoelg petalfl Twv emiyslwv Sikrbwv w¢ Siktua koppoy (backbones). Ta TepuaTKA XpROTN
UTTOPOUV VA TTIOPEXOUV UTNPECLEZ Kal EQAPUOYEG YLA TOUG BVOpWIoUC, Ta omola cuxva givat
aveéaptnta amno ta Sopudopkd diktua, SnAadn, To (510 TEpUNTLKO HUmopel va xpnotpornotndet
yla tnv mpocPacn oe Sopudopikd Siktua, kaBwg kal oe emipela Siktua. Ta dopudopkd
Tepuatikd (satellite terminals), mou ovouddetal emiong Ko niyewsy otabuot (earth stations),
elval o emiyelo tunua pov Sopudopikwyv Siktwy, mapéxovrag onheia mpdoPacng nmpog ta
Sopudopikd Siktua yrl TA TEPUATLKA TOU XPAOTN LECW TOU £mtiyelou sgaduol xprotn (User
Earth Station - UESYkat yia ta emiyela Siktua HECW TOU €Tiyelou oTtaBpou UANG (Gateway
Earth Station - GES). O Sopudopog ival o mupnvag twv opudoplkwv SIKYUwV, aAAd Kal To
KEVTPO TWV SIKFO WV 000V adopad TOCO TIG AELTOUpYiec 000 Kal TG PUOLKEG obvdEaels. MepL-
KEG GOPEC UTHAPXOUV KOl CUVOECELG HETAED TwV Sopudopwv. To oxnua 5.3.2.8 amewovilet
TN oxéon YEtol Tou TepUATIKOU Xpnotn (user terminal), Tou eniyelov diktvou\terrestrial
network)/kal tou dopudoptkol Siktuou (satellite network).
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Ixnuoa 5.3.1.B Ix€on exjyelou, Sopudopikol SIKTUOU Kl TEPUATLKOU XPROTN
(Mnyn: Zhili Sun, (2044), “Satellite networking principles and protocols”)

JuvnBwg, ta Sopudopikd Siktua amogelolvtal anod 58pudOpoug MOV EMKOWWVYOUV e Al-
youg peydhoug GES kat toAoUG pikpolg UES. O wkpol GES xpnotpomololvtal yla apecn
TpOoBach ard Ta TEPUATLKA TWV XPNOTWV kL ot peydAot UES yla tn Stacvvdeon Twv emiyelwy
Siktowv. OL dopudopikol UES kat GES mposdigpilouv ta opla tou Sopudopikol Siktuou.
Onwg kat og GAAa €i6n SIKTUWV, oL XPNOTEG EX8UV TIpooBacn ota dopudopikd diktua péoa
oTa OpLA TOU. Mot KLVNTA Kot LETADEPOUEVALEPLOATLKA, OL AELTOUPYLEG TOU TEPUATLKOU XPHOTN
Kal tou Sopudopikol UES pmopouv va sfowpatwBouv oe pia eviaia povada, aAld ylo to
UETADEPOUEVO TEPUOTIKA, OL Kepaieg foug elval Slaxpltd opatég. Yrapxouv SUo Hépn: n
gowteptkn povada (in-door unit - IDY) kat n e€wtepikn povada (outdoor-unit - ODU). H IDU
TLEPLEXEL OO Kal 8€kTn Ko n @DU mepléxel xapnAot BppuBou petatpomnéa (Low Noise
Block - LNB) kat Block Up petatgonéa (BUC).

OL o onuavtikoi poiot twy Sopudoplkwv SIKTUWV elval va IYPEXOLV TIpocBacn amod Ta
TEPHOTLKA TWV XPNOoTwV KM va Sta.cuvdéovtal pe emiyeta Siktua, 5gL WoTe oL eHAPHUOYEG Kot
Ol UTtNPEOCieg oV TtapEovTal amo emiyela Siktua, Onwe n thAedwwga, n tnAedpaon, n €u-
pulwvikn TpocoPBacn KoL n ouvdeon oto AladikTuo, va UIopel va emekdQBel o pépn omou n
kaAwdLakn kot emiyéla padlodpwvio Sev punopel va eykataotabel olkovoulka KoL va cuvtnpn-
Bel. EmutAéov, Tg/00pudopikd SiKTUO UImopPoUV va GEPOUV QUTEG TLG UTINPENES Kal TLG edap-
poyéc oe mhoid, agpookddn, oxAUATA, 0TO SLACTNUO KAl O TOTOUC TTOU UNEPPAIVOUV TIg
Suvatotnteg twv emniyelwv Siktiwv. Ot Sopuddpot mailouv oNUAVTIKO POAO KALNITO OTPOTL-
WTLKO TOPEQ, 0TN LETEWPOAOYLa, OTA CUCTI AT TIOYKOOULOU eVTOTILOMOU B€an¢ (GPS), otnv
TIaAPATHPNGCN TNG YNG KL TOU TEPLPBAAAOVTOG, OTLG LOLWTLKEG UTINPECLEG SESOUEVWV KONETILKOL-
VWVIEG, Kal otn LEAAOVTIKA OVATTUEN YLa VEEG UTINPECLEG KAl EPOPHOYEC yLa AUETN KANUYN
TLOYKOOULOG EUPENELAG, OTIWE EVPUIWVLKWY SIKTUWV, KAL TIG VEEG YEVLEC KIVNTWV SIKTUWV KoL
Pndlakwy umnpeoLwy PeTAdoong og OAo Tov KOGHO. ETtiong, o€ UTiNPEOLEG EKTAKTNG AVAYKN

KalL O€ UTNPEoieg SLA0WONG amo KATAOTPOPES, OTIWS TANUUUPES, OELOUOUC Kot ndaloTeLa.

Jtnv evotnta M.6 tou MapaptUatog Unopeite va pehetnoete mAnpodopleg mou oxetilovral
LLE TO AOYLOLLLKO, TO UALKO, TLG UTINPEGCLEC Kot TLG EhAPUOYES TV §0pudOPLKWV SIKTUWV.
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Aentadég 50pudopIKWV SIKTUWV

Turikad, ta Sopudopikd diktua £xouv Suo tumoug efwteptkwy dlenadwv (interfaces): n pia
elvat petay tou dopudoptkol UES Kal TOU TEPUATIKOU XproTn Kot n GAAN eivat petafl tTwv
Qopudopikwy GES Kkal Twv emiyelwv SIKTUWV.

EolyTeplkd, umapyouv TpeLg TumoL Stacuvbeong: HeTafy Twv UES kal tou cuotrpatog 6o~
pudoPKnNg emkowvwviag (satellite communication payload system), petafy twv GES/kal
TOU CUOTYUOTOG S0pUdOPLKAG ETILKOWVWVLAG Kot N dtacuvdeon (ISL) petafd twv SopudOpwv.
'OAeg kavoLy xprion padlolevéewy, evw N ISL pmopel va XpnoLUOTIOLNOEL KOl OTITIKEE CUVEE-
OELG.

Onwg ta puotkd XgAwsdLa, To VP0G LWVNG PASLOGUXVOTHTWV Eival £vag ad TOUG IO on-
MOVTLKOUG KO OTIAVIQUE TTOPOUG yLoL TNV Tapoxr MANPOodopLwV MAvw argd ta S0pudopika
Siktua. Ze avtiBeon pa\ta kaAwdla, To gUpog Lwvng dev UMopel va KGLAOKEVAOTEL UE TNV
TPOCONKN TMeEPLOCOTEPWVNKOAWSIWY, aANG pmopel va potpaotel kayva BeAtiotomnolnBel n
XPron Tou povo.

O AaA\og ONUOVTLKOG TOPOG VO, N LOXUG petadoong. Tuykekpluéva, n oxug meplopiletal
YlOl TEPUATLKA TWV XPNOTWV TIOU ARQLTOUV dopntotnTa 1 yiel eKeiva Tou eykabiotavtal o
OTOLLOKPUCEVEC TIEPLOXEG Kol Baci{OVToL OTNV TaPOXI EVEPYELOC QIO UmaTapia Kol YLo ou-
otAuata enkowwviag oe Sopuddpouc Rou Baciloviay oe pmotapia Kol NALakr evépyela.
To €Upog Lwvng Kol n Loxug petadoong, Lo& Le TG owvOnkeg petddoong Kot to mepLBAaiioy,
KaBopilouv Tn XwpnTkoTNTA (Capacity) Twv dBUPOPLKWY SIKTUWV.

H dopudopikn Siktuwon potpaletal ToAAEG Bag(RES EVVOLEC e TN YEVIKN SIKTUWGN. 2 OpoUC
tornohoyiag, propel va puBulotei oe aotépe (star) X mAéypa (mesh). Oocov adopd tnv te-
xvoloyia petadoonc, pmopel va cuotabeifla onpeio-rpog-onueio (point-to-point), onueio-
TpoG-onueia (point-to-multipoint) kat gnueio-npog-onueta (multipoint-to-multipoint) cuv-
S€0eLc. 2e 0pouc Slemadng, UmopoU e evkola va xaptoypadjooupe to Sopudopikd Siktuo
0€ OpPOUG YeVIKWY SIKTUWY, onwcdlemadr xpriotn tou Siktuodoy (User Network Interface -
UNI) ko Stemadn twv kopPwv tgu Siktvou (Network Nodes Interface - NNI).

Otav dUo Siktua mpénel va,6uvbeBolv petall toug, uia Stemadr dxtuou-ce-6ikTuo eivat
arapaitntn, mou eival n Menadn evog kopPBou oe éva SikTuo pe €va KOMBo SikTtUou oe éva
Ao Siktuo. Exouv mapbuoLeg Asttoupyieg, omwg ot NNI. Qg ek toutou, ot NNI propouv ermti-
ong va Xpnotomotnfouy yla va umtoSnAwoouv pia Stemadn Siktiou-oe-6ikTuQ.

Ol uninpeoieg angfeholv Ta Bactkd oTolxela mou mapexovral and ta Siktua. OL BpappoyEg
“xtiovtal” ang’autd ta Bactkd otolxeia. Tuxva, ol OpoL UTINPECILEC Kol EDOPUOYES XRNOLLO-
niolouvtat eyANaktika otn BiBAloypadia. Mepikég popég elvat XproLpo va toug dtakpivou-
HE.
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TnAemkowwviakog opudopog

TnA&enikowwviaKkog 50pudopog ovopdleTor o M EMOVOPWHEVOG TexvNTOg §0pudOpog
(unmanned artificial satellite), péow tou
OEWV, OMWCE TNAEOTTIKAG Kot padlod ] ) , TNAEPWVIKWV ETILKOLVWVLWY KOl

HOG aVe(LETAS00NG VO LN XAOEL TTOTE TV emadn e Tov SEKTN.
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Jxqua 5.3.1.6. Aopudopikn Ley,
(MnyA: http://www.ecewakcom/2015/06/do-you-knowAow-satellites-work.html#)

Aev mailel Kavévo Yoo N LETAED TWV EMLKOVWVOUVTWY OVTOMQKPLTWY amdotoon
e To KOoTOG Xpriont elval avefdptnto TNG AmdoTAoNG EMLKOWWVIA

O enkowwviakoi/6o0pudopol XpnoLUOoToLoUVTAL KUPLwE Yo ThAedwvia, thAsodpaon

Kat petadoon Sg8opévwy.

[184]


kathigitis
Line

kathigitis
Line


EMEKTEINONTAZ TO AIKTYO - AIKTYA EYPEIAZ MEPIOXHX

Epwtioclg - Aoknosig KedaAaiov

1.

N,

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

Motot eivat oL puBpol petadoong deSopévwy TwWV ETUAEYOUEVWY TNAEPWVLKWY YPOLILWV

(PSTN);

To modem XpnOLUOTIOLELTAL LOVO O ETUAEYOUEVEG TNAEPWVIKES YPOAUUEC.

a. ZWoTo.

B. Aaboc.

To Awadiktuo ivat to peyaAltepo WAN tou koopou. Meptypadte pe Suo AdyLa to polo,

TIOU TILOTEVETE, OTL £natfav/mailouv ol eTUAEYOUEVEG KOl Ol ULOBWUEVEC TNAEDWVIKEG

YPOUUECG OTNV avarTuén Tou auth.

Ol ypappég E1 sivat ULOOWUEVEC YPOUUEG HE TaXUTNTA

, TIOU XpnoLuomnolovuvtal otnv Eupwrn.

Moleg elval oL BACLKEG XPNOELG TWV HULOBWHEVWY YPAULWY;

Moleg elvat oL LBLOTNTEG VO Siktuou ISDN;

Moot eivat ot TumoL mpocBaong oto diktuo ISDN;

H texvohoyia ISDN eival acUpdopn amod tnv anoyn Tou KOoToug, OTAV ATALTETAL CUVE-

XNG HeTaPOopd peyAAou Oykou SeSopEVWVY.

a. ZWoTo.

B. AabBoc.

T elval n texvoloyia DSL;

O duadopeg mapaAlayeg xDSL umootnpilouv n

petadoon Sedopévwv.

Molo eivat To KUPLO XapaKTNPLOTLKO TG Texvoloyiag ADSL;

Mota n Stadopd twv texvoloylwv HDSL kot SDSL;

Mola €i6n ADSL modems umtdpyouv;

T eivatl to DSLAM;

H Swadikaoia cuvdeong petafl tou modem/router kat tou port tou DSLAM ovoudle-

Tat .

Mepypate tig SV Baoikég katnyopieg ouvdeopoloyiag ADSL.

Ye éva 6iktuo ADSL mou xpnotuorolel ypappn ocuvdeong ISDN, eival amapaltntn Kal n

XPNoN TNG CUOKEUNG TEPUATIOHOU SikTUou (netMod).

a. ZWoTo.

B. AaBocg.

Yroloyiote mooa HABAt (mW) eival ta 24dBm. Xpnollomnolnote ite tn oxéon &lte TIg

ovtlotolyiec evog mivoaka petatporng dBm <--> mW. Meplypddte tov TPOMoO Tmou

EPYOOTHKATE.

M TIG TP OKATW TIPOTACELG ONUELWOTE TOLEG ELVAL CWOTEG KaL TTOLeG AdBoC.

e Mua T peyaAltepn katd 3dB onpaivel 10 popég peyaAutepo péyebog.

® INua otddung 0dBm onuaivel pndeviko (avOmapKTo) onua.

e Eva onua A sivat -10 dBm. Eva onua B sivat +10 dBm. Auto onuaivet 6tt to ofjpa B
elval ekatod Gpopég peyalltepo amd to A.

e Eva onua A sivatl 24 dBm. Eva oniua B eivat 21 dBm. Autd onuaivel 0tL To onua B
elval To pLoo tou A.

e Eva onpa A givat 0 dBm. Eva orjpa B eivat 6 dBm. Autd onpaivel 6tLto onpa B elval to
SdutAdoto tou A.

‘Eva onua wyvog 1 Bat (W) €xet 66puBo 1 wdiBat (mW). Molog eivat o Adyog ofpatog

nipog B6puPo;
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21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TLelval n mapadladpwvia;

Avadépete tpla 16N mapapopdwoewv MOV UNopel va UTIOOTEL éva orjua Tafldevovtag
OE L0l ETIKOWVWVLOKNA YPOUUN KOL TIEEPLYPAPTE La OO QUTEC.

TL elval 0 KpoUOTIKOC B6puBog;

MNepypadte éva madntiko omtikd Siktuo FTTH onueiou mpog onueia. Mowa sivol ta So-
LLKQL OTOLXELOL TIOU XPNOLUOTIOLEL;

Mwg Uropel péoa armd La OmTIKN (Vo va TEPACEL TAUTOXPOVA QVEPXOUEVN (upstream)
Kot katepxouevn (downstream) Siktuakn Kivnon;

TLtayutTnTeg propet va urtootnpiéel éva XG.PON/10 ue mabntiko dtaxwplotr 1:32 otoug
TeAKOUC XPrOTEG; AlTLOAOYHOTE TNV AMAVTNON 0ag.

MepypaPte SUO TEPUTTWOEL OTILC OTOLEC, Yyl TNV EMEKTOON €VOG SIKTUOU, KT~
delyoupe og Auon acuppatng Levénc.

Ye pa aclppath LeVEn, 0 TIOUMOG EKTIEUMEL oo oTaBuNg 20dBm, To KatwdAL gvat-
oOnoiag tou déktn elval -85dBm Kkall oL GUVOALKEG ATWAELEG KAAWSIWY, CUVSETAPWV Kal
Sladpoung tou onpatog -120dB. Noco mpénel va elval To KEPSOC TwV KEpaLwY (GUVOAL-
Ka), wote va €xoupe TieplOwplo Asttoupyiog 20dB;

Yroloyiote tnv aktiva tng mpwtng {wvng Fresnel o pia {eV€n evog XIMOUETPOU, OTOUG
2,4 GHz og anootacn 30m armo to €va akpo. EmavaAdBete to yla to péoov tng evénc.
T eivat Ta Sopudopikd SikTua Kol ToLog 0 0TOX0G TOUG;

Molog 0 poAog Twv Sopudopkwy SIKTUWV;

Avtiotolxiote Tn owaotr opoloyia:
1. Emtiyelog otaBuog xprotn. A. GES.
2. Emtiyelog otaOpog muAng. B. UES.

Motot elval ot U0 MO GnUAVTIKOL TTOPOL yLa TNV Ttapoxn TAnPodopLWV TAVW oo T
Sdopudopika Siktua;

To egUpog Twvng kal n oxVg petadoong Hall Pe TIC ouvbnkeg petadoong Kol To
nieptBaAlov, kaBopilouv Tn Twv Sopudopkwv SIKTLWV.

Moteg eivat ot Stadopeg Twv S0pudOPLKWY CUCTNUATWY UE Ta GAA CUCTHLOTA;

Apoaotnplotnteg (AiBovoa idaokaliog i Epyaotrplo)

1.

MNpoomnadrote va oxedldoete tn cuvdeopoloyia otkiakol Siktvou ADSL og ypappun PSTN
Kol Katomw o€ ypapun ISDN, pe meplocotepeg and pia npileg tnAedpwvou kal Siktuou,
xpnotpomnowwvtag splitter kat filters omou xpeldlovrad.
Avalntrote kol cuyKevipwote puANadia xapaktnploTikwy (datasheets), oe nAektpovikn
pHopdn, yla Ta mapakatw £i6n e€omAlopou.
e AcUppuarto Inueio NpoéoPaong (Access Point - AP) yla e€wteptko xwpo pe duvatotnta
vedUpwoaong (point to point bridge 1 WDS PTP) kat Aettoupyia otoug 5GHz
o KateuBuvtikég kepaieg TUmou mAéyuatog, (grid) yia toug 5GHz, pe amolapn/képdog
KaAUTtepo amo 18dBi
e Juvdetnpeg (connectors) tumou N
® Opoafoviko KoAwSdLo SLapETpou TouAdxLotov 10mm Yo UNAWY aMWAELWY
Evtoniote oto xaptn Suo onuela TIou amEXouv Alyotepo amd 5 XIAMOUETpa LETALY TOUC
KOL EKTLLATE OTL £XOUV OTTTIKN €mtadr]. Xpnoluormnolnote xapteg Google, GoogleEarth 1
omoladnmnote aAAn xaptoypadikn ebapuoyr YVWPIIETE Kal oNUEWWOTE TNV akpLBr B€on
Kol ardotacH Toug.
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2Tn OUVEXELQ, XpnoLlomolwvtag eva AP, Suo cuvbetrpeg N, 6m KaAwSLo Kal pia kepaioa
yla KaBe pia amno tig Suo tonobeaoieg, kavte Tov mpoUmoAoylopd tng evéng.

EriokedpBeite tn oehiba “Radio Mobile” http://www.cplus.org/rmw/rmonline.html, 6n-
Uloupynote évav Swpedv Aoyaplacuo Kal eolkelwbeite e TN Xpron tou site. EvaAla-
KTIKA eriokedBeite tn oehiba http://www.gsl.net/n9zia/ kat avalntiote otnv evotnta
Interactive Wireless/RF Design Utilities epyaleia yio Wireless Network Link Analysis,
Line of Sight Path Analysis rj Fresnel Zone Calculator.

Eloayete ta otoleia TG (eVENG 0OC KOL CUYKPIVETE TA ATIOTEAECHOTA E TOV SLKO 0OG
T(POUTIOAOYLOMO. AV XPELOOTELTE OTIOLECONTIOTE UETATPOTEG HeyeBwWVY avalnTAoTE Kol
XPNOLLOTIOINOTE Toug KatdAAnAoug mivakeg ) online calculators oto Aladiktuo. Tulntn-
OTE YL TOUG TPOTIOUG TIOU EPYAOTHKATE KAL TOL OTTOTEAECATA COC.

3. EAate oe emadn He TOTUKO N KOVTIVO GUAAOYO pOSLOEPOOITEXVWY KAl ouINTNOTE 1
{ntRoTe va oag KAvouv Lo mapoucioaon yla tn Stadoon twv padlokupatwy. Evoexoué-
VWG Uope(te va To evidete ota MAALCLA KATIOLOU GAAOU GXOALKOU TIPOYPAUMUATOG LG
EKTIOULSEUTIKNG eTtiokePNG.

4. Emyeipnon mou Bploketal otnv ABriva BéAel va cuvOeBel Pe TO UMOKATACTNUA TNG
otn Osooalovikn pe taxutnta 2 Mbps. Mpoonadrote va kataAnéete otn BEAtiotn Avon
Slaouvdeong, Aappavovtag unmoyn To TNAETUKOWWVLIOKO KOOTOG TTOU ATIAULTELTOL KAl TLG
TEXVLKEG ATIAULTHOELG.
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Kedalaro 60
ENINEAO EOAPMOIHZ

Elcaywyn

To Eninedo Edappoyng (Application Layer) eivol to mo mavw 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 ebapUOYHG KAL TO TTWE TO TTPOYPAUAT
TOU XPNOTN EMKOWVWVOUV UE TG UTINPECIEC TOU emutéSou petadopdg yLo Vo XpNoLUOMOoLoUV
10 Siktuo. To eninedo edappoyng mephapBavel OAa ta MPWTOKOAAQ UPNAGTEPOU ETLTTE-
Sou, 6nwcg to DNS (Domain Naming System), HTTP (Hypertext Transfer Protocol), Telnet,
SSH, FTP (MpwtokoAo Metadopag Apxeiwv), TFTP (ATTAG pwTOKOAAO peTadOpAg apXeiwy),
SNMP (AmAo6 MpwtokoAAo Alaxeiplong Atktuou), SMTP (AmAG MpwtokoAAo Metadopdg Ta-
xubpopeiou), DHCP (Dynamic Host Configuration Protocol), RDP (Remote Desktop Protocol)
K.ATL. TN ouvéxela 8o yWwplooUu e HEPLKEG oo TIG UTINPEDieG Tou Aladiktuou mou Bacilovrat
OTa TTAPATIAVW TIPWTOKOAAQL.

AwdaKtikoi ZToxot
Me tnv oAokAnpwaon Tou 6ou Kedpalaiou oL padntég Ba mpénel va eival os B€on va:

e meplypddouv to povtélo MeAdtn - E€umnpetnth (Client -Server) Astoupylog twv
Baolkwv untnpeotwy tou ennedou ebpappoyng, onwe WEB, EMAIL, FTP, TELNET

® 1teplypdcdouV ToV TPOTO AsLToupylag Kal Vo KAVouv Xprion Twv BAcIKWVY UTINPECLWV
Ko epappoywv AladikTtuou

ASaKTikéG Evotnteg

6.1 Z0otnua Ovopatoloyiog DNS.
6.2 Yrinpeoieg Atadiktuou.

6.1 Zuotnua OvopatoAoyiog DNS

Onwg €xeL Nén avadepbei, kB umoloylotrg (host) mou cuppetéxel og éva Siktuo texvo-
Aoyiog TCP/IP amoktd pia kat povadikn dtevBuvon IP (my. 128.174.5.50). Ot SteuBuvoelg
IP mpooblopilouv Slemadég umohoylotwy N Spopoloyntwy Kat kabe StevBuvon IP TepLéxel
TAnpodopia mou xpnoomnoleital yia tn SpooAoynon Twv maketwv IP. Emeldn dpwg oL xpn-
oteq Bplokouv apketd dUokolo va Bupouvtal SleuBUVOELS AUTAG TNG LOPNC, XPNOLUOTIOL-
0UV CUUBOALKA OVOLOTO, LE TO OTtolo avadEPOVTOL OTIC CUCKEUEC Kol oTa SiKtua.

Mo mapadeypa, o €va TCP/IP Siktuo amoteAoUUEVO aTo TECOEPLS UTIOAOYLOTEG, N AVTLOTOL-
xia IP 8teuBUvoewv kot cUPPBOALKWY ovopdTwy Ba propoloe va elval n e€Ng:

IP 8ievBuvon ‘Ovopa unoAoyLoti
128.174.5.1 atlas
128.174.5.2 kronos
128.174.5.3 aris
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MPOKELEVOU VA ETUKOWVWVICOULE LLE LLLaL aTtO TIC CUCKEUEC QUTEG, £lval amapaitnTo va yvw-
piloupe TNV IP S1evBuvon tng. Avti Aowdv va mpémnel va Bupopaote TG SleubBUvVoeLg AUTEG,
elvat olvnBeg va xpnotpomoloUpe Ta cUUPBOALKA Toug ovopata. Onwg eival AoyLko, autn n
nipoogyylon (SteuBuvoeig-ovoparta) Soulelel KAAG 0 HIKPA SIKTUQ E TIEPLOPLOEVO OPLOUO
OUOKELWV.

‘Otav Opwe £xou e ouvalhayég pe to Aladiktuo (Internet), eival mpodavég otL eival SUokoAo
VO UIOPOULE va. amtopvnpoveloou e SteuBuvoelg IP (€tol wote va E€poupe T.x T SlevBuv-
on ™G KevIplkoL e€umnpetnth (server) tou MNavenotnuiov Natpwy). M’ auto to Adyo €xeL
avarntuxBei éva cuoTnUa ovopaTodoaoiag TwV UTTOAOYLOTWY TOU ALaSIKTUOU KAl Lo UTtNPECia
KataAoyou yla avalitnon Twv ovopdtwy. H untnpeoia auth ovopdletat DNS (Domain Name
Service — Yninpeoia Ovouaciag Meploywv).

To cvotnuoa Ovopaoiag meploxwv (DNS) eivat pio katavepnpévn Baon dedopévwy oto Atadi-
KTUO TIOU ETUTPETEL TN HETADPACH AVALECO OE ovopaTa Kot SteuBuvoelg IP. Oa propovoape
VoL ToUPE OTL To DNS givat 0 «tnAedwvikdg kataAoyog Tou Atadiktuou». Eival o pnxaviopog
Tou Aladiktuou yla thv avodopd HECW OVOUATWY O€ O,TL TOPOUC XPNOLUOTIOLOUE OE QUTO
KOLL TTOU OG ETTLTPETIEL TN METAPPAON ovopdtwy o SteuBuvaelg IP kol to avtiotpodo.

Mpokettal yla pia kataveunuévn Baon dedopévwy mou edpapuoletal o€ pia Lepapyio ToAAWY
e€umnpetntwy ovopdtwv (DNS servers).

MNephappavet:

® TO XWPO OVOLATWY

® TOUG eEUMNPETNTEG PECW TWV OTOLWY yivetal SLaBECLUOC O XWPOG OVOUATWY

® TOUG QVOAUTEC (resolvers) mou epwToUV TOUG EEUTNPETNTES TTEPL TOU XWPOU OVOUATWY
Ta 6edopéva tng Baong DNS Statnpolvtatl TOTiKA, aAAd eival StaBEoipa ToyKOoULA.
Aev UTIAPXEL UTTOAOYLOTNG e OAN T Baon DNS.

To mpwtokoAAo DNS sival emunédouv edpappoyng (Application Layer) mou enutpenel o umo-
Aoyiotég (hosts), Spopoloyntég (routers) kat e€umnpetntég DNS (Name Servers) val emikol-
vwvoUV yla va avaAuoouv (resolve) ovoporta (petadpdocouv ovopota os StevBuvon IP). Ei-
val Baotki Aettoupyla Tou Koppou tou Atadiktiou, omou ot avalntioelg DNS yivovtal ano
OTIOLOSATIOTE UNXAVN O KoL OTIOLOSATIOTE UTINPEoia. Ta QMOTEAECUATA ATIO HAKPLVOUC £€U-
TINPETNTEG OVOUATWY AroBnKeUOVTAL TTPOOWPLVA O TOTUKI VAN WOTE va BeAtiwBel n emi-
doon.

6.1.1 Xwpog ovopdtwv touv DNS

To AlabikTuo elval YwpLopEVo vonTa o€ eKOToVTASECG SladopeTIKEG teploxeg (domains) udn-
AoV emuméSou mou avaAlovTal 0 UTIOTEPLOXEC (subdomains), K.0.K., e TTOAAOUG UTTOAOYL-
ot€q (hosts) n kaBepia.

OL eploxEg pUmopel va mapaotabouv pe éva SEVTpo. Ta OVOUATO TWV TIEPLOXWVY aTtapTi{ouv
pLo Lepapyia KOTA TPOTIO TIOU TOL OVOUATA VA €(val LOVOSIKA KoL VOl OOV LOVEUOVTAL EU-
KoAa. Evag opyaviopog ival appodlog yla LEPOG TOU XWPOU OVOUATWY Kol UMOPEL va Ttpo-
o0B£oel emuTA€oV enineda otV LEpapyia.

lepapyio tou DNS. KaBe koppog oto 6£€vdpo DNS avarmaplotd €va dvopo DNS (DNS name).
KaBe kAadi katw amo éva KOpPo sival pia rtieptoyr DNS (DNS domain). H meploxr) DNS pmopet
va TiepLéxet hosts 1 aAeg meploxég (subdomains).
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MNapadetypa meploxwv DNS:.
- (pita)

ntua.gr

tc.ntua.gr ece.ntua.gr

cn.ece.ntua.gr

H kopudn tou §€vépou eivat n pila (root) kat cupPoAiletal pe pia teeia «.». H IANA (Internet
Assigned Numbers Authority) ival n emionun apyn nmou dlaxelpiletat tn pila tou DNS.

K&tw amod tnv kopudr] UTApXoUV oL MEPLOXEG avwTtdatou emunédou (top level domains
TiepLoXEC 1ou emunédou 1 BaoikéG epLOXEC). Apxika (1988) umrpxav:

edu, gov, com, org, mil, net, int, arpa

Ewova 6.1.1.a: Neploxég 1% emumédou xwpou ovopdtwy DNS
(Mnyn: ApBavitng, K., KoAuBag, I'., & Outatog, 5. (2001). Teyvodoyia AtktUwv Emikotvwviwy)
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ApyOTepQ, TPOOTEDNKAV TIEPLOXEC VLA KADE Xwpa (OVoua TEPLOXNG KE 2 YPAUUATA), OTWC:
gr, nl, uk, us, jp, it, fr k.a.

3TN CUVEXELA EYKPIONKOV aPKETEG VEEG TtePLOXEG (TLX. biz, info, post, tel k.d.). H Staxelpion
TOUG (EKTOC TwV .int KoL .arpa) €xeL ekxwpnBei ard tnv IANA og dAAoug umeUBUVOUC opyavL-
opoUcG.

Kdatw armo kabe meploxn 1% emunédou, umdpxel SUtepo eminedo mepLOXWV, TTOU TTPOcdLopilet
ouvnBwg Tov opyaviopd ) TNV stalpeiar otnv omoia avikel to Siktuo. OL TIEPLOXEC AUTEC
(domains) ovopdlovrat meploxég 2°° emunédou kot kABe pia sivat povadikn. H Slaxsipion tou
XWPOU OVOLATWY KATW OO TLG TIEPLOXEC OVWTATOU ETILIMESOU EXEL EKXWPNOel og opyaviopoUlg,
TIOU UIOPOUV VO EKXWPNOOUV TIEpALTEPW TN Slaxeiplon umoneploxwv toug (subdomains).
Ka&Be véo subdomain avtiotolyei os meploxf ovopdtwy 3° erunédou.

Ixnua 6.1.1.B: lepapyikr opydvwaon Xwpou ovoudtwyv DNS
(Mpooapuoyn and nnyn: http://computergiaolous.blogspot.qr/2012/12/dns-domain-name-system.html)

Napadeypa: To 6vopa ektor.tc.ntua.gr, mpoadlopilel tov nAektpovikd umoAoyloth (host)
UE TO CUUPBOALIKO Ovopa «ektor», mou Bploketal otnv umoneploxn (subdomain) «tc» (3%
EMUTESOU) TTOU SNAWVEL TAL LLNXOLVILOTOL TOU €PYOOTNPLOU TNAETILKOWVWVLWY, N oTtola avi-
KeL otn meployn (domain) «ntua» (2°° emunédou) tou EBvikol MetooBlou MoAuteyxveiou
KaL n omoia €xet kataxwpnOel otn Baoikr meploxn «.gr» (1° emutédou) mou adopd tnv
EA\ada.

6.1.2 Opyavwon DNS

To DNS eival opyavwpévo WG pia Katavepnuévn Bacn SeSopévwy OV XPNOLLOTIOLEL TO Jo-
VTENO meAatn — e€umnpetnth. Ma va Asttoupynoetl To DNS xpnotpomnolel Toug kKOUBoug TG
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Baong autng mou eival ol eunnpetntég ovoudtwy (Name Servers), oL omolol Bpiokovtat
oe Sladopetika onueia Tou Aladiktiou, ouvepydlovtal PETALY Toug Kal pag mAnpodopolv
OXETIKA LE TO TIOLO OVopa avtloTtolet og mota IP StlevBuvaon kot avtiotpoda.

lepapyio Twv EUNMNPETNTWVY OVOUATWV

H epapyio Tou xwpou ovopdTwy avtamokpivetal og pio avtiotoyn epapyio e§umnpetnTwy
OVOLATWV.

Ixnua 6.1.2.a: lepapyia twv e€unnpetntwyv ovopdtwy (Name Servers)
(Mnyn: https://www.ssucet.org/~jhudson/14/etec3201/07-dns/)

KaBe e€unnpetntr¢ elvatl umteUBUVOC YLA VO CUTIOYEG T O TOU XWPOU ovVopAatwyv DNS rtou
anokaAsital {wvn (zone). O eEUTINPETNTIG OVOUATWY OIMAVTA O EPWTNOELC (queries) yLo Toug
uroloyLotég (hosts) tng {wvng tou. KaBe {wvn sival epdwAeupévn og Eva KORBO tou S€v-
Spou. O lwveg bev eival eploxég (domains). H {wvn sival TUAPA Tou Xwpou ovopdtwy DNS
TloU v yével amoBnkeletal o€ éva apyelo. O eEUNMNPETNTAG OVOUATWY UTTOPEL va XwpLoeL pé-
POC TNG {WVNG TOU KaL VA TO EKXWPNOEL 08 AAAOUG eEUTINPETNTEG.
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Ixnua 6.1.2.8: Opydvwon Siktuou o LWVEG
(Mnyn: ApBavitng, K., KoAuBag, I., & OUtotog, 2. (2001). Texyvodoyia AkTUWV Emikovwviwy)

Kavévag e€umtnpetntric DNS dev £xel OAeC TG avtloTtolyieg ovopdtwy o SteuBuvoelg IP. Ta va
Bpebel pio ouykekplévn avtotoiylon mBavov va MPEMEL Vol YiVOuv EpWTHOELS O TIOANOUC
e€umnpetntég DNS.

Ma k&Be wvn TMPEMEL va UTIAPXEL £vag KUPLOG EUTINPETNTAG Kal Vo aplOpog and deute-
pelovteg e€untnpetntég. O kKUpLog e€umnpetnTAG (primary server) dtatnpet éva apyeio {wvng
LE TNV TPpWTOTUTIN TAnpodopia yia tn Lwvn. O Seutepelwy e€unnPEeTNTAG (secondary server)
Slatnpel avtiypada twv dedopévwy mou anobnkelovtal 6Tov KUPLO EEUTNPETNTH.

H Baon pmopel va evnpepwBei Suvapka pe mpoodnkn, dtaypadn, tpomomnoinon omnotacdn-
niote mAnpodopiag. Otav npootiBetal évag host og pia {wvn, o SLAXELPLOTAG IPOCGOETEL TNV
mAnpodopia yla tov host (8tebBuvon IP kat Gvopa) os éva apxelo tou KUPLOU eEuTtNPETNTH.

X0V KABE 0pyaVIOUOC, €TALPELN, TTIAVETILOTHLO, TTAPOXOC EXEL VAV TOTIKO €EUTNPETNTA
OVOUATWY, TIOU £lval yvwoTtog Kal w¢ o emtheypévog (default) e€unnpetntic. Otav yivel pua
€PWTNON, QUTH AMOCTEAAETAL OTOV TOTILKO €EUTNPETNTH, TTOU AElTOUPYEL WG EVOLAPESOC Kal
npowBel TNV epwtnon, edv amatteitat. Av o TOMIKOG EEUTNPETNTAG OVOUATWY &gV £XEL KOTA-
AnéetL oto mou Ba Bpel Tn StelBuUvVON TIOU AVTLOTOLKEL 0TO OVOUO KATIOLOU UTIOAOYLOTH, pWTA
Toug e€unmnpeTNTEC AWV {wvwy, GTAvovTag LEXPL TOUG EEUTINPETNTES PIlaC, av XPELAOTEL

MpwtokoAAo DNS. To mpwtokoAAo DNS elval tou tUmou meAdtn — €UMNPETNT KAl avi-
KeL oto eninedo edpappoyng tou povtédou TCP/IP. O meldtng DNS ovopdletal avaAutig
(resolver). To mpwtdkoAAo DNS unootnpilel Tn peTaTPOmr) ovoudtwy o SleuBUVoELS (ava-
Auon, resolution), kaBwg kaL TNV evnuépwon Twv SeSopévwY PETALD TwWV EEUTTNPETNTWY OVO-
HATWV.
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AvdalAuon ovopdtwv (name resolution) sival n dtadkacio pe tnv omola avaAuTEG Kol
€EUTINPETNTEC OVOLLATWY cUVEPYALOVTaL WOTE Vo Bpouv dedopéva EVIOC TOU XWPOU OVO-
HATWV.

Mo tnv avevpeon dedouévwy, o eEUMNPETNTAC OVOUATWY XPeLdletal HdvVo To Ovopa Kal Tn
StevBuvon IP twv g§UTNPETNTWY OVOLATWY KOopudng (pilag). O eEunnpetntég Kopudng yvw-
PLZOUV OAEC TIG TEPLOXEG AVWTATOU EMUTESOU KAl UImopouV va urtodeifouv Toug EUTNPETNTEG
L€ TOUG OToloug pmopel va yivel emaodn).

6.2 Yninpeoisg Aladiktuou

‘OAeg oL uinpeoieg oto Aladiktuo, Omwe Kal TOAAEG eapOYEG AoyLoULIKOU, otnpilovtal oto
povtého MeAdtn — E§unnpetnth. ZUUPWVA PE AUTO TO HOVTEAD 0 EEUTINPETNTAC OPYAVWVEL,
Sloyelpiletal to apxeio dedopévwy, SEXETAL EPWTNLOTA KAL OTTAVTA OTO TIPOYpapa MeAdTng.
ATO TNV GAAN TTAEUPA TO TPOYPOUpa MeAATNG BETEL epwTrpaTa oToV EEUTINPETNTH Kal umopet
VO AOKWOELKOTIOLEL TLG OmaVTAOELG Tou EEumnpetnth).

To povtélo auto ulormoleital pe dUo aveédptnTa KOUUATLO AOYLOMLKOU:

e To npoypappa tou E§unnpetntn (Server) ou eykabiotatal og €évav (| MepLocOTEPOUC)
uToAoyLoTNn
e To mpoypapupa tou NeAdtn (Client) mou eykabiotatal og MTOANOUG UTIOAOYLOTEG

O Server Staxetpiletal ta dedopéva, AapBavel epwtnoetlg and toug Clients kal amavtd ota
gpwtnpatd toug. O Client kavel epwtnoelc otov Server Kot gpdavilel TIC ATAVTAOELC TWV
EPWTNUATWV.

IxNua 6.2.a:. To povtéAo Meldtn-E€uninpetnt cUudwva Ue to poviého TCP/IP
(Mnyn: http://images.slideplayer.gr/7/1959162/slides/slide_34.jpg)
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IxAua 6.2.B: To povtého Mehdatn-EEumnpetntr otnv untnpeocia WWW (Maykdoutou lotou)
(Mnyn:http://ebooks.edu.qgr/modules/ebook/show.php/DSB101/535/3534,14522/extras/presentations/
Kefl 4 client server_model/swf/engage_content/imagel.jpg )

6.2.1 Yninpeoia nAektpovikou tayudpopeiov E-mail (POP3 - IMAP/SMTP)

To nAektpovikd taxudpopeio gival éva cUoTNUA YO TN UETAS00N UNVUUATWY UETAEY UTO-
Aoylotwv. Ta unvopato Pmopouv va reptéxouv knpodopieg o Stddpopeg popdeg. Mua nAe-
KTPOVLKN ETILOTOAN €XeL TN Suvatotnta va MEPAAUPBAVEL, EKTOG OO KELLEVO, ELKOVEG, NXOUG,
KLVOUUEVEC ELKOVEC, video, plot epappoyr, LECO OTO MAVUUA 1) WG EMOUVATITOUEVA OPXELQL.
O xpnotng e-mail, uropel va otéAvel unvipata o’ aAoug xprioteg e-mail péow umohoyloth,
aveta, ypnyopa kot ¢Onva. Napéxel eniong €vay AmOTEAECUOTIKO UNXAVIOUO YLOL TN UETAS0-
on tng mAnpodopiag oe €vav f mToAhoUG avBpwroug (mailing lists) Tautoxpova. Mapopola
e To cupBaTtiko taxudpopeio o kaBe xprotng £xet tn Sikr) Tou StevBuvon n omola eival Tng
HOPDAC XXXXX@YYYYY.22Z OTIOU «XXXXX» oUVABWG amoteAel To Ovoua A kamolo Peudwvupo
TOU XPAOTN, «yyyyy» €lval To 6voua TN meploxns (domain name) kdmolag etalpeiog mou
TIOPEXEL TIG UTINPECLEG TOU NAEKTPOVIKOU TAXUSPOUELOU KAl UIMOPEL vaL gival eVOG 1) TTOAWVY
EMUMESWV XWPLOPEVA e TeAelEG KOl «zzz» OTOU avadEPETaL OTo €160¢ TNG €TALpEiag TOU
extelel xpén taxudpopeiou (m.x .org, .com, .edu K.ATL.) i Tn xwpa pogAeuong (r.x .gr, .de,
.au KAL), Ailvovtal mapadesiypata SieuBivoswv nAektpovikol tayudpopeiou: kostas@
hotmail.com, g.papadopoulos@sch.gr, info@teiath.edu.gr.

310 AlabiKTUO TO TIEPLOCOTEPO CUOTAUATA NAEKTPOVIKOU TaxuSPOUEiOU XPNOLUOMOLOUV TO
povtéNo rehdtn-eguninpetntn (client-server).

e MeAdtng (client):
O ZeKWAeL TNV enadr] Ke Tov eEunnpetnth (SLtakouloTtr) («UAAEL TPWTOG»).
0 Zntad e€umnpétnon amno tov eEumnpeTnth.
O Ito nAektpovikd taxudpoueio o mehdtng (client) eival to mpoypappa OV
Xpnotomolel 0 xpiotng. To mPOoypappa auTo ivat UELBUVO yLa TV AVAYVWOon
Kal dnuLoupyla Tou nAektpovikoU pnvupartog (r.x. Outlook, Windows Live mail,
Mozilla Thunderbird k.d.).
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e Efunmnpetntig (server):

0 Napéxel otov meldtn tnv e€unnpEtnon mou {ATnoE. XTo NAEKTPOVLKO TaXuSpopEio o
€€UTNPETNTNG OTEAVEL TO NAEKTPOVLKO HAVULAL.
0 Kpatd otnv nAektpovikni Bupida (mailbox) ta punvUpaTa OV TIPOKELTOL VO OTAAOUV
OTO XPNOTN. € Hia AAAN oUpd TO LNVUHATO TIOU TIPOKELTAL VO OTAAOUV o ToV
xenotn.
MAgovektrpara:

e Eival oAU ypryopo.

e O xpnotng dev xpetaletal va mapakoAouBel tn petadopd Tou PUNVULATOC LECW TOU
taxubpopeiov, 6w e TNV amootoln fax.

e Eival o okovopuLkod armd to cupBatiko taxudpoueio.

e Mropel va tpocSloploTel LeyAAog aplOUOC TAUTOXPOVWY ATTOSEKTWV.

Melovektiparta:
® Agv UTIAPXEL ATIOAUTHN €yyUNON OTL TO UNVULA £DTOCE OTOV IPOOPLOUO TOU.

Yrapyel S1eBvég mpotuTo mou Kabopilel tn popdr Twv UNVUUATWY NAEKTPOVIKOU TaXudpo-
pelou pe popdn Kelpévou. Eva TETOL0 MAVUMA OTtoTEAETAL ATo:

e tnv Emkedalida (header), mou eival éva clUvolo ypappwv Omou kABe ypopun
amoteAeital amo pia AéEn-kAeldi, avw Kol Katw TeAeia, Kevo, Kal pia Tiun. MNa mapdadely-
po Vol 0PXLKO UEPOG EVOG UNVUUOTOG NAEKTPOVIKOU Taxudpopeiou eivat:

From: nick@aueb.gr
To: john@cs.co.uk
Reply-To: nick@aueb.gr
Subject: Hello

® TO CWO ToU pnvOpatog rou mepléxel ASCII keipevo. AkoAouBel To apxLkd LEPOG Kall
StoxwplleTal amo auTo e LA KEVI YPOUN.

SMTP, POP3 kat IMAP gival ipwtdkoA\a TCP/IP mtou xpnotomoloUvtal yLo tThv mopddoon Ko
napalofn tng aAAnloypadiag. Av mpokettal va SnuioupynBel évag SLoKOULOTNG NAEKTPOVL-
KoU taxudpopeiou (Mail Server), o SLaXeLPLOTAC TIPETEL VAL YVWPILTEL yLaL TL XpNOLLoToLETaL
1o KaBéva. Kabe mpwtokoAo gival amAwg €va CUYKEKPLUEVO GUVOAO KAVOVWV ETILKOLVWVIAG
HETAEY TWV UTTOAOYLOTWV.

SMTP. SMTP onuaivel MpwtokoAAo LeTadOopag AmAWY KNVUHATwWY. To SMTP xpnoluomnoteitat
OTaV £va NAEKTPOVIKO pAvupa mapadidetal and évav meAdtn nAektpovikol taxudpopeiou,
onw¢ to Outlook, og éva Slakoplot) NAEKTPOVIKOU TaXUSPOUELOU 1 OTaV €va NAEKTPOVLKO
punvupa mapéxetat amod éva e-mail server o éva dAAo. To SMTP xpnotpormotei tn TCP BUpa 25
1 tn BUpa 465 yla kpunttoypadnuévn enkowwvia (SSL) i tn 587 (TLS).

POP3. POP3 onuaivel tpwtokoAlo Taxudpouikol ypadeiou. To POP3 enutpénel o éva e-mail
client va «kateBaoew» éva NAeKTPOVIKO pAvupa omod évav eéumnpetnth (Stakoplotr) nAe-
KtpovikoU taxudpopeiou oto otabuod epyaciog tou. To MpwtokoAlo POP3 eival amAd Ko
Sev mpoodEpel TOMECG duvatotnteg ektog amod tn ANPn. O oxedlaouog tou UToBETEL OTL
0 meAdtng nAeKTpoviKoU Ttaxudpopeiou kateBalel OAa ta StaBéoiua unvopaTo NAEKTPOVL-
KoU taxudpopeiou amod to Stakoulotr, ta Staypddel and To SLOUKOULOTH KoL 0T CUVEXELX
OTOCUVOEETAL, EVW UTIAPXEL Kal N Suvatdtnta Slatpnong avtlypddou Twv UNVUUETWY 6T
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SlokopLoTn Péow pUBULONG TOU TIPOYPAMMATOG-TIEAATNG. To POP3 KavOVLKA XPNOLUOTIOLEL TN
TCP BUpa 110 rj Tn BUpa 995 yia kpuTttoypadnUevn emikowvwvia (SSL).

IMAP. IMAP onuaivel TpwtokoAlo pooBaong HnVUpAtwy Atadiktuou. To mpwtokoAAo IMAP
€XEL TTOANG TTAPOHOLA XOPAKTNPLOTIKA pe To POP3. Elval Kol auTo €va TIPWTOKOANO TIOU £vVag
TeAATNG NAEKTPOVLKOU TaXUSPOUEIOU UTTOPEL VO XPNOLUOTIOLOEL Yla Vo KateBAaoel aAAnAo-
ypadia and éva Slakopotr) NAeKTpovikoU Taxudpopeiou. Qotoco, To IMAP meplapPavel
TIOAAEG TieploooTepeg duvatotnteg amd to POP3. To mpwtdkoAho IMAP £xel oxeblaotel yla
VOl ETITPETIEL OTOUC XPNOTEC va Statnpoulv ta emails toug oto Stakopoth. To IMAP armattel
TIEPLOOOTEPO XWPO OTO SloKo oTOV KeVTPkd umoloylotr (Mail server) kol TeplocOTEPOUG
niopoug CPU armd to POP3, kaBwg OAa ta pnvupata nAektpovikoU Taxudpopeiou anobnkev-
ovtal oto Stakouloth. To IMAP cuvrBw¢ xpnotuorotei tn TCP BUpa 143 f tn BUpa 993 ya
Kpurttoypadnuévn emkowwvia (SSL).

Napadelypoa

Ag untoBeooupe OTL Xpnotuomoleite Eva Stakoptotr email (Mail server) yia va oteiete
€va pnvupa otn dtevBuvon john@microsoft.com.

lpadete To pAVUHO oTo Ttpoypappa Meldtng (m.x. Outlook) kot kdvete kAlk oto
Kouuri «AltootoAn». To Outlook mapadidel to pvupa oto Mail server xpnolLOTOLWVTOG
To MPWTOKOAAO SMTP. O Mail server mapadideL To UVULA 0TO SLAKOULOTH NAEKTPOVLKOU
tayudpopeiou tng Microsoft (m.x. mail.microsoft.com) xpnoiponotwvtag maAL to SMTP.

O MapOAAMTING TOU MNVUMOTOG HE TO OWKO TOu mpoypappo Mehdatn (m.x. Mozilla
Thunderbird) kateBalel To pvupa amno to dtakoptotr) mail.microsoft.com oto dopntd
UTTOAOYLOTH TOU XPNOLUOTIOLWVTAG TO IPpWTOKoAAo POP3 (i IMAP).

‘Evag SladopeTIkog TUTIOG NAekTpovLkoU Taxudpopeiou eival to Web mail mou xpnotpuo-
TOLEL TO TMPWTOKOAAO HTTP yia va oAokAnpwBel n emikowwvia kot Stapaletol
péoa amo pUAAOUETPNTEG (Browsers). Omwg ¢aivetal kal amd To OVOUA ToU, AUTo TOo (-
60¢ nAektpovikoL Taxudpopeiou eival pia umnpeoia tou Maykoopou lotol (World Wide
Web).

o va UmopETEL EVOG XPNOTNG Vo SLoBACEL TA UNVULLATA Tou, Ba pEMEL va iioTomoLn Ol
amd Tov €EUTNPETNTA ElogPXOMEVNS aAAnAoypadilog OTL lval 0 XpHOTNG TOU TOU QVTL-
oTolxel N nAektpovikn dtevBuvon mou mpoomabel va mpoomeAdost. H motonoinon autn
yivetal pe 1o cuvbuaouo «Ovopa Xprotn» (User ID ) Login User) kat «Kwdikog NMpooPa-
ong» (Password).
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Ewkova 6.2.1.a: To meptBaiAov Aettoupyiag tng e-mail edappoyng Thunderbird
(Mnyn: http://za.fileprogram.net/cdn/images/53-image-3-Thunderbird.qif)

Web mail. Evag Stadopetikdg TUTog nAektpovikou Taxudpopeiou givat to Web mail, mou
XPNOLUOTIOLEL TO TPWTOKOAAO HTTP yia va oAokAnpwOel n emikowwvia kot dtapaletal péca
ano dpulhopetpnteg (Browsers). Onwg daivetal kat and to Ovopd Tou, auto To £(60¢ nAe-
KTpoVLKoU Taxudpopeiou eival pio umtnpeoia tou Maykooutovu lotou (World Wide Web).

o va UmopEoeL Evag Xprnotng va dlaBacel ta pnvUpaTd Tou, Ba mpénel va miotonoln el anod
Tov e€UTNPETNTH €logPXOLEVNCG aAAnAoypadilag OTL elval 0 XpAOTNG OV TOU AVTLOTOLXEL N
nAekTpovikr SlebBuvan, tnv omnola npoomnabel va mpoomeAdoel. H miotonoinon auvth yive-

Tal pe o ouvduaopo «Ovopa Xpriotn» (User ID 1 Login User) kat «Kwdikog MpocBaong»
(Password).
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6.2.2 Ynnpeoia petadopadg 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) onpaivel mpwtokoAAo petadopds apxeiwyv. XpnoLomoLeLtal yLla
v anootoAn/ANPn apxelwv amnd Tov amopakpuopévo umoloyloth (egumnpetntn). To FTP
Snuoupyel 6U0 ocuvEEDEL LETAEU TOU OUOTAUATOC TIEAATN KAL TOU Server GUoTHUOTOG, tia
yla mAnpodopieg eAéyxou kat n AAAN yla to SeSopéva TTou TIPOKELTAL va petadepBouv. H
ouvdeon yla Anpodoplieg eAéyxou PeTadEPEL EVTOAEG KAl SEXETAL ATIOVTNOELS oo To Sla-
KOHLOTH. APXLKA TIPETTEL VA Yivel TauTomoinon xprotn (Authentication) péow tng emKUPWONG
pe dvopa xpnotn (username) kal tov KWK mpooBacng (password). MOALG yivel auto, Ta
opxelo pmopolv va petadepBolv petaf twv dVo cuotnuatwy. To FTP xelpiletal toco Ta
Suadika 600 Kol Ta apxeia popdNg KELWEVOU.

Otav évag neldtng FTP {nta va cuvdebel pe to Stakopiotn FTP, pwa ouvdeon TCP 16pletal
otn BUpa 21 tou Stakopotr FTP. MeTd Tov EAeyX0 TAUTOTNTAG TTOU YIVETAL, JLa GAAN cUvEeon
TCP eivat umtd cvotacon yla thv paypatikn petaBifacn dedopévwy otn BUpa 20 Tou Slako-
piotn FTP.

Ixnuoa 6.2.2.0: To povtého Asttoupyiog tou mpwtokoAlou FTP
(Mpooapuoyn and mnyn: http://www.tutorialspoint.com/internet_technologies/images/internet-ftp_
model.jpg)

H petadopd dedopévwv péow FTP pmopel va yivel pe t xprion evtoAwv amd to xprnotn. Ot
€VTOAEG get (mdpe), put (BAaAe) eivat moAl Snupodileig evtodég FTP yia AR koL armootoAn
Sedopévwy oe e€unnpetntr. Npokelnévou va anodeuxbel n xpron TwV EVIOAWV, UTIAPXOUV
edappoyég FTP og ypadiko neptBariov (GUI based) mou €xouv avarmtuyxBel, 6mwe Ta oAU
dnuodhr FTP PRO kat FileZilla.
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Ewova 6.2.2.a: To meptBaliov Asttoupyiag 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
TIo Ao amo to FTP, kAvel T petadopd apxelwv petafd Tou TEAATN KAl TOU SLAKOMLOTH,
OAAQ Sev MaPEXEL EAEYXO TAUTOTNTOC XPrOTN KoL AAAEC XPrOLUEC AELTOUPYLEC TTOU UTIOOTNPI-
TovtaLamno to FTP. To TFTP xpnowomnotel tpwtokoAAo UDP, evw to FTP XpnOLUOTIOLEL TO TPWTO-
kKoAAo TCP. Ztov MNivaka 6.2.2.a tapouactalovral ot Stadopég Twv MPWToKOAAwY FTP kot TFTP.

FTP (File Transfer Protocol)

TFTP (Trivial File Transfer Protocol)

Xpnotporolel to TCP w¢ mpwTtoKoAAo
erunédou petadopdg

Xpnotpormnotei to UDP w¢ mpwtokoAAo
emunédou petadopdg

Xpnoluomolel LoYUPEG EVIOAEG EAEyXOU

Xpnotuomnolel armA€g eVTOAEG EAEyXOU

Stélvel ta Sebopéva amo pia Eexwplotn
oUvdeon TCP péow twv evioAwv eAéyxou

Aev xpnopornotetl ouvd£oelg ylati to UDP
elval mpwtdkoAAo xwpic clvdeon

Aroutel meploodTEPN UV KoL
T(POYPOLLLLATLOTIKA LoV

Arautel Alyotepn Hvnn Ko
TIPOYPAUUOTLOTIKI LoXU

Mivakag 6.2.2.a: Atadopeg FTP kal TFTP
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6.2.3 Ynnpeoia naykoouiov .otout WWW

H mo yvwoth kat o Stadedopévn umnpeoia tou Atadiktuou eival o Maykoopog lotdg
(World, Wide Web, WWW). Kat’ apxag, eneldrn moAoi cuyxéouv to Atadiktuo pe tov MNa-
ykoouo loto, ag Eekabapicoupe ot o MAFTKOIMIOZ IZTOZ (World Wide Web) 6ev eivar
CUVWVUMO UE To Atadiktuo (Internet). MoAAEG PopEG OTIC OUINTNOELG HaG, OTAV AEUE TO
€Vl eVWOOULE Kal TO AAAO, OAAQ OTNV TIPOYHATIKOTATA aUTo ival AdBog. To Aladiktuo Kal
o MNaykoouLog LoTtog (ev cuvtopia Web) eivat 0o Eexwplotd aAd oxeTl{OMevVaA TPAYLOTOL.
Otav Aépe Web, evvooUpe Tov TpOMo Tou €XoUpE TipooBacn otnv mAnpodopia HEow Tou
AwadiktUou. Elval éva povtélo Slapolpalopevng mAnpodopiag mou xtiletal mavw omnod to
Awadiktuo.

To XOPOKTNPLOTIKO YVWPLopa Tou MNMaykoouLlou 1otol gival n pn YPOULLKE 0pyavwaon Kol ova-
ntnon NAnpodoplwv. AvadEPoupe WG MOPASELYUA LN YPAUUIKAG avalATnong TV epintw-
on mou Béloupe va avalntiooupe pla AEEn oe éva Ae€iko. Aev Eekvape amo to A yla va
¢dtacoupe otn Aé€n mou BEAOUUE, OAAG TTAE OTO CUYKEKPLUEVO YPAUUA KAl AKOAOUBOUE TIG
Aé€eLg, €wg OTOU PTACOUE OTO EMBUUNTO AMOTEAECUAL.

Ynepkeipevo (Hypertext) ovoudaloupe €va keipevo oto omolo n mAnpodopia eivat opya-
VWUEVN UE UN YPaUULKN popdn, SnAadn n avalitnon tng mAnpodopiog 6e yivetal Le KA-
TIOLOL CUYKEKPLUEVN OElpd, aAAG Tuxaia pe Baon toug ouvdeapoug (links) mou umapyouv
OTO WO TOU KELUEVOU.

Ynepuéoa (Hypermedia) eival pio cuAoyr moAupectkwv TANPOodOPLWV (KELLEVO, ELKO-
va, NXo, video, animation) n omola gival opyavwuévn PE [N YPAUULKO TPOTTO.

O lotog xpnotpomolel o mpwtokoAAo HTTP (HyperText Transfer Protocol — mpwtokoAAo
pnetadopdg Yepkelpévou), yia va petadépel Sedopéva.

Ixnua 6.2.3.a: 20véeon HTTP
(Mnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)
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Onwc avadEpBnKe TLO TPV oL UTNPECieg Tou Aladiktuou lval Baclopéveg oTo HoVTEAO MMe-
Adtn-E€umnpetnth. EToL KAl oTnV Mepimtwon Tou lotol (tng mo Stadedopévng umnpeoiag
Tou Aladiktuou) akoAouBeital auto to povtélo. To polo tou E¢umnpetnt avalappavouy
Tipoypappata yvwotd we Web Servers (m.x. Apache) mou €xouv w¢ oKomod TNV opyavwon
Kal Stoxeiplon twv mAnpodoplwv péow lotooeAidwv (Web Pages). Ot LlotooeAideg gival pLa
sdappoyn Yrepuéoou, SnAadn UmopolV va TEPLEXOUV KELEVO, ELKOVEC, video K.ATt. Ma va
TipooTieAdoou e pia LotooeAiba Ba mpemel va E€poupe Tn «StevBuvaon» tng (URL — Uniform
Resource Locator) mou sivat tng popdnc: http://www.ntua.gr/info/studies.html.

Avalvovtog tn SteBuvon pag LotooeAidog SLakpivoue:
1) http: Avadépetal 0To MPWTOKOAAO TNG UTINPECLOC TTOU AVAKEL N LoTOoEALSA.

2) www: AnAwVeL OTL TTpOKEeLTaL yla oeAida Tou lotou. MoAAEG popEg Umopel kal va ma-
paleinetal.

3) ntua.gr: Eivai n 8ievBuvon tou Web Server. OucLaOTIKA QUTO TO KOUMATL TNG SLEV-
Buvong avadépetal oe évav DNS Server kal to évopa (ntua.gr) petadpaletal os IP
SlevBuvaon, Onwg e€nynoaEe TAPATIAVW.

4) [info/: Avadépetal og dpdkelo (directory) tou Web Server.
5) studies.html: Elval n wotooeAiba ouv B€Aoupe va MPOoTEAACOUIE.

Ol otooelideg €xouv onuela ouvdeonc (hyperlinks) Ta omola pmopet va eival Keipevo, tkova
K.ATL. KOl UTTOPEL va tapamépnel oe @AAo onueio tng idlag lotooelidag, oe AN LotooeAilda
otov (6lo Web Server fj akopa kat og LotooeAideg mou Bplokovtat omoudnmnote oto Aladiktuo.
To unRKog pag LotooeAidag dev eival amapaitnto va £xeL pRkog 600 pa oeAida 00dvng N pia
EKTUTIWUEVN OeALda, aAAA puTopel va kataAapBAavel TTOAU TEPLOOOTEPO UNKOG ] Ko TTAATOG.
‘Eva cUvoAo mAnpodoplwy (X mapouaciaon pia eTalpelag) opyavwueévn Le €va oUVOAO LOTo-
oeAibwv ovopaletal tonoBeoia (site).

OL @uAopetpnteg (Browsers) eival to mpoypappo MeEAGTNG Tou XpnotomnoLel o 1aTog yla
va anevBbuvel «epwtnuata» otov EEumnpetntr (Web Server). Ymapyxouv moAAd mpo-
vpappota QuAlopeTpnTWY yla To (810 1N StadopeTikd Aeltoupykd cuotiuata. Avade-
POUE HEPLKA o autd: Internet Explorer, Firefox, Chrome, Opera K.ATt.

OL Baokég Aettoupyleg O TG cUVAVTAUE 0 OAa Ta Ttpoypappata QuAlopeTpnTwy eivat va:

® QrOOTEAAEL aLtrpata otoug EEUMNPETNTEG TOU |0TOU XPNOLLOTIOLWVTAG TO TIPWTOKOAAO
HTTP

e oxedlalel tnv wotooeAida cUpdpwva pe T TAnpodopieg mou Tou £otelle o EEumnpetn-
™g

e Tovilel Ta onuela ouvdeong, £€T0L WOTE va lval eudLakpLta Kal va gival eUKoAo va
EVTOTILOTOUV OTNV LoTooeAlda

e Sivetal n duvatotnta anobnkeuong Twv dleuBUVoEWV TwV LOTOCEAIS WV 0 KATOAOYOUG

® KPOTAEL LOTOPLKO UE TIG SleuBUVOELS TwV LoTooEA WV TTou €XOUE emLoKeDBEL

Me toug OQUANOUETPNTEG €xoupe TN Suvatotnta va Slafdaloupe Tig LotooeAideg tou AladtL-
KTUOU, OL OTtoleg, OMWG avadEPAUE Kol T TPV, elval oeAideg Yriepuéowy, dnAadn unopet
VoL TIEPLEXOUV Kelpevo, dwTtoypadieg, animations k.Am. MNa va Sltafdcoupe pia totooelida,
Ba mpénel va Eépoupue oe molov Web Server gival amoBnkeupévn, SnAadr va Eépoupe tn
«6levBuvon» tou Web Server kal To ovopa tng oeAidag mou Béhoupe va Stafdooupe. Ta
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npaypata BERata sival mo amAd Kal 6 xpeldletal va BUUOUOOTE TO OVOUATO OAWV TWV
oeAibwv mou Béloupe va SlaBdacoupe aAAd povo tn «SlevBuvon» tou Web Server. Auto
yivetay, ylati umtapyet puBuLon otoug Web Servers yia tnv apxikr oeAida rou Ba epdaviletal
(ouvnBw¢ ovopdletal Home Page) autOpATO, OTAV KATIOLOG TIPOCTIEAGTEL TOV CUYKEKPLUEVO
Server. ITn ouVéXeLla Kal péoa amnod toug cuvdeapoug (hyperlinks) mou unapyouv o autr tn
oelida, prmopolpe va avalntiooupe Tig mAnpodopieg mou BEAoUUE, xwplg vo xpetdletal
v EEPOUUE TO OvVOopa TNG OUYKEKPLUEVNG lotooeAibag. Etol, oOtav mAnktpoAoyoUue
www.parliament.gr tn StebBuvon tou EAAnvikoU KowvoBouAiou, otnv ouoia StaBdcoupe pia
Lotooehiba mou €xeL oplotel we Kupla lotooeAida.

Elmape mapanavw nwg ot Qullopetpntég oxedlalouv tnv lotooeAiba cupdwva e T oTOoL-
xelo mou toug otélvel o Web Server. Ta otolyela autd eivat oeAibeg kelpwévou tng NMwooag
Inuavong Yrepkelpévou (Hypertext Markup Language, HTML) kat cOpdwva pe to oTolkela
autng tng oeAidag o Qulopetpntng oxedlalel autd mou PAEMOUPE oTtnv 086vn Tou UTIOAO-
YLOTH HaG.

Ixnua 6.2.3.B. Anokplon E€untnpetntn o aitnpa QuAAopetpnti
(Mpooapuoyn and nnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)

.2.4 Ynnpeoia anopakpuopévng draxeipiong (TELNET)

peoia Tou ALaSIKTUOU TIOU LG ETITPETIEL VOL GUV
HLOKPUOUEVO UTIOAOYIOTH UOVO LECW YPOUMNG EVIOAWVY (KoL OXT HECW OLeTadng xprotn ot

XPNOLLOTIOLWVTAC TO TIPOYPAMUOTA

£lpaote apeoca ouvdedepévol poall tou. Me
AAAa AoyLa, TO SLKO HaC TEPUOTLKO - )

umoAoyLlotng, workstation, TEpUATIKO EVOG

To Telnet ETOL OTNV apyLtektovikn client/server: yla va xpnotu rjooupe to Telnet,
LE 0TOV UTIOAOYLOTH Hag eva pdypappa tehdtn yia Telnet (Telnet ¢ EVW OTOV
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OUMOLLOKPUCHEVO UTIOAOYLOTH €KTEAE(TOL €va TIPOYPOUO TIOU OVOMALETOL €EUTINPETNTAG
Telnet (Telnet server). O Telnet server givat £vog TAUTOXPOVOG EEUTNPETNTIC TIOU UTTOPEL va
OVTOTTOKPLOEL 08 TIOAAEG AT OELG CUYXPOVWC, SNLOUPYWVTAS Ui Ve Slepyacia yia KABe VEQ
oTnon.

Noyat xpriong tou telnet. Méow tou Telnet, unopoUpe va cuvSedOUAOTE e UTIOAOYLOTEL TOU
ALaSIRTUOU 0 OAOKANPO TOV KOOUO Kol VA EKUETOANEVOUAOTE TIG UTNPECLEG TIOU TPOoODE-
pouv. MY. UMOPOUUE VA XPNOLUOTIOLOUHE OTOUOKPUOUEVEG BAoelg Sedopévwy Kal AANeG
TiNYEC MANPOodOpnong, va avalntol e mAnpodopieg o BLBALoypadLKoUg Katahdyoug Stado-
pwvV BLBALOONKWY, K.ATT.

O apBudg twv\ynohoylotwy tou Atadiktiou Tou mpoodEpouy TNV unnpgoia Telnet sival
TOAU peydalog kad\ot Anpodopieg mou SiatiBevtal kaAumtouv 6Aoug t@lg topels. Apketol
QO TOUG UTIOAOYLOTEG QUTOUG apéXouv on-line cuotriuata Bonbelag de Levou mou Kavouv
TN XPNon Toug o eUKRAN. Katd tn ouveeon HaG e Evav AMOUAKPUGUEVO UTIOAOYLOTH, O
{nteitatl ovopa xpnotn (kggin name) kot cuvBnuatikod (password)/Enopévwe, Ba mpénel va
€xoupe (6nAadn dikailwpa TpocBacnc) otov utoAoyLoTr auTo. MEPLIKEG GOPEC, YLOL UTINPECILEG
mou StatiBevtal Snuoota, pag uToSeLKVUETOL Atd TOV ATIOUGKPUGUEVO UTIOAOYLOTH KATTOLO
€161kO ovoua login (T.X. guest),\DOTE va UMOPECOUE VA oy¥deBol e, akOUn KL av Sev Sla-
B£toupe AoyapLacuo.

AvtiBeta, pe to FTP (To omolo mpaypatomnolel pio oUVAEoN e LOVASLKO OKOTIO TN HETadOo-
pa apxelwv), oL ouvdéoelg péow Telnet sival yevikgC. H aflomoinon pag ovvdeong Telnet
e€optatal TMEPLOCOTEPO QMO TO TL EXEL VO 00C APOODEPEL O QATMOUOKPUCHEVOC UTIOAOYL-
OTAG TaPA artd TO XOPAKTNPLOTIKA YVwplopdra pou Telnet. Mmopeite va xpnoLUOMOLHOETE TO
Telnet yla va €pBete o€ emadr pe AUTOVOUEG ¥DAPUOYEG 1 aKOUA KoL Pe epapoyEC TTEAATN
- e€umnpetnTn 1o Bpiokovtal o AAAOUC UROAOYLOTEG.

6.2.5 Ynnpeoia tnAspwviag péow Algdiktuou (VolP)SIP)

H 16€a TNg petatpomng Tng dwvng L NAEKTPIKO A Kival TTAALA Kol amoTtéAece T Baon
yla T AeLtoupyla TN¢ emKowwvigh pe dwvr) og peydAn angotacn (tnAépwvo, acUpUaTog).

ATO TN OTyUn Tou N pwvn pag LETATPATNKE O NAEKTPLKO OrNdQL, ETIPETTE Vo avalntnBei éva
clotnua petadopds autol A L auto To AOyo KataokeudoTtnkay ¥ tnAedbwvikd diktua og 6o
TOV KOOMO. EKTOG amd autd, OpwE, £XOUV KATOOKEUAOTEL Kal SIKTYA EMLKOLVWVIAG UTIOAOYL-
OTWV Yo TNV petadopd,beSopévwy.

3TNV ouoia autd angtelel omataAn. Qo UMOPOUCE VO UTIAPXEL Eva oUOTN A pHeTtadopag de-
Sopévwyv To omojd Ba petedepe TEpPA amd TA SeSOUEVA TWV UTIRAOYLOTWV Kol Ta
«8edopévar tneApndlomonuévng dwvng. AKpLBWG auTo ApPXLOE E6W Kal PEPLKA XpoOvLa va
yivetat. Apxikg'n mpoomndBela eotialdtav othy enkowvwvia pe ¢wvr avausoy oe dUo uTo-
AoyLOTEC e LN Xxprion €8kol Aoylopkou. Me tnv mdpodo Tou Xpovou, Ta cuoxiuata BeA-
TIwdnkav Kat avantuxdnkav S1adopeg TEXVIKES, alyoplOpoL cupmieong kal SleBvn\gpotuma.

H texvghoyla tng tTnAEdwVIKAG EMkowwviog pEow Siktuwv deSopévy, TIOU XPNOLLRITOLE(-
tat gXo kot To oAU, ovopaletal VolP (Voice over Internet Protocol). & auto to onuelg Ba
TIPETIEL VAL TIPOCEEOUE va. LNV TNV priepdéPoupe pe To Aladiktuo. To mpwTtdkoAo IP xpnsL-
forole(tal oTa Tteploootepa SikTua UTTOAOYLOTWYV KoL OXL Hovo oto Aladiktuo. H texvoloyio
VolP umnopel va epappootel omoudnmoTe UTIAPXEL ETUKOWVWVIN LECW EVOC TETOLOU SIKTUOU.
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AUo eival Ta BAoKA TPOTUTA, YLa Ta oTtola YiveTal AOyog auToV ToV Kalpo:

e 10 1996 mapouatdotnke To mpotumo H.323 ¢ ITU kat
® 10 1999 To Session Initiation Protocol (SIP) tng IETF (Internet Engineering Task Force).

Auta e tpoTtuma adopolv KUpLw oTov TPOTo Slaxeiplong tng KAnong (T dStadydaoieg ouv-
Seonc/areglvéeonc k.AT.). Tov Teheutaio kalpd xpnotpomnoleital OAo Kot 1o AU to SIP.

Tu elva to VOIP. To VolP (Voice over Internet Protocol) sival évag yeviko€ 0pog yla pLa ot-
KOYEVELQ TEXVOAOWWYV TIOU ETTPETEL TN METASOON WV TTAVW are’ TO TPWTOKOAAO TOu
Awadiktuou (Internet\Protocol). Etol pe t xpnon IP tnAepwvikwy,6UoKEVWVY N ELSIKWV HE-
tatpornéwy, Sivetal n ddyatdTNTa Mpaypatonoinong thAebwvKwY KANOEWY MAVW oo Ty
umapyxouoa Siktuakn urodeun Kot OxL To Snpocto thAeduiiko diktuo. Ta Baokd otadla
yla T petadoon dwvng mavw o To TPWTOKoAAo Tou XladSiKtUou €ival n LETATPOTI TOU
avaloytkoU orjpatog dwvng oe WndLakn popdn, n oyfdiieon kal LETATPOTH TOU OTO MPWTO-
KOAAO Tou AlaSIKTUOU KL TEAOG N LeET&SOON Tou aglopdr MAKETWY MAVW Ao To Atadiktuo.
H OAn Sladikaoia 0To AMOpaKPUOUEVO ko avflotpédetal. Ot Stadikaoiec kat ota SUo on-
HEla ylvovTaL O€ TTPAYHATLKO XPOVO.

Mo va AettoupynrioetL to VolP xpelalopagate cuvdean pe to Atadiktuo. Evw Aettoupyel Kot pe
dial-up, Wbavika mpotipoU e HoVIHEGGUVOETELS (TL.X. ADSL) yla va elvat tavta evepyo (always-
on) to TNA£dwvo pag Kol vo. UEGPOUUE va SeXOUOOTENKARCELS avd maoa otyur. To VolP
Aettoupyel pe onotadnnote gOvdeon oto Aladiktuo (ADSLNWIFi, GPRS, 3G, k.A1t.) apkel va
entpénetal n Stakivnon pv VolP «makétwvy oto ekdotote dixtuo. To VolP cav texvoloyia
UTIAPXEL Ao TIG apxegLlg dekaetiag Tou ‘90, aAAd dpyloe va yiveral Wolaitepa Stadedope-
VO OTLG apXEC Tou 2000. INUePA EKOTOUUUPLO AVOPWTIOL 08 OAO TOVKOOUO XPNOLUOTIOLOUV
texvoloyieg VolPyia tnv emikowvwvia toug, site to EEpouv (Skype) eite OBy To E£pouv (eval-
Aaktikol tagayot). To VolP Aettoupyel, eite HOVO yLa e€pXOUEVEG KANOELG ELTE_KAL YLOL ELOEP-
XOUEeveG € xprion Kavovikol tThAsdwvikou aplBuou.
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Ixnua 6.2.5.a\Mktuo VolP
(Mnyn: http://www.mycomputerwiz.net/wp- ent/uploads/2014/01/voip-diagram.gif)

Ta mAgovektipata aAld kot ta tpoBAfpata tou VolP. Katd tnv Yndlomoinon tng dpwvrg
UopouV va epapuooTtolv ahyoplOpol gbumieong kot kwkonoinong. Eva cuotnua to onoio
ouvbualel auTég TG Aettoupyleg ovopliletal codec (CoderfDecoder). Xpnotomolwvtag eva
codec pe uPnAn cupumieon UMopoUde va LETADEPOUE ATONTNV (Sla YpOUUL ETUKOWWVIOG
TEPLOOOTEPEG O pia KANOELG.

H texvoloyia tou VoIP ennpedlétal amo moAAEG TOPAETPOUC. Ta RakeTa dedopévwy IP, tou
tafldevouv amo Evav UTIOAOWOTN HEow SLadopwv SIKTUWV O0TOV TPOQPLOUO TOUG, UTTOPEL VoL
dtdcouv kabuaotepnuéva, e SLaPOPETLKN CELPA 1 OKOUA Kal va xavoytot. Me Tig e€eli€elg
otnv Texvoloyia twv Siktuwv n molotnta tnAedpwviag VolP pmopel onpepa va GTAceL Thv
avtiotolyn Twv ypap gV ISDN.

INUAVTIKO pOAo otny molotnta nail{ouv o AOyog TN cupmieong mou ebpapuolsy To codec Ka-
Bw¢ kaL N ToxVUTNTA KoL n SLoBEatun xwpenTkOTNTa 0To SikTuo LeTadopag Sedoevwy.

Mo tnv KaAn Aegoupyia tng IP tnAedwviog unmtapyouv kamoleg mpoinoBéoels. Otav K ulormol-
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pog (ue oupmieon), n ypapun ADSL mapéxel xapnAotepn xpéwon, adou Sev UTIAPYEL XPOVO-
XPEWON KOL WTOPOUE VA ElOTE cuVEXELa cuvdedepévol.

levika, otav HAdpe yla ouvdeon oe IP mapoxo péow Atadiktuou, Ba mpénel va EEpoupie OT
umapxouv ool «aduvapol kpikol»:

® To TMOKETO EEKLWVAEL ATIO TO OTITL oG LECW TOU XAAKWVOU KoAwbdiou yla va ¢taoed oto
TIANGCLECTEPO KEVTPO TOU TTAPOXOU.
ATO TO KEVTPO TOU mapoxou o mpérmel ta Sedopéva va GTaoouv og Eva armd Fo KEVTPA
GUVOEONC TwV ISP (tdpoxol untnpeoLwy AlaSLKTUoU).

e Ay tov ISP ta dedopéva petadépovral HEow Tou SIKkou Tou SikTuou aMa Kot AAAwWY
SIKTUV OTOV MPOOPLoUO Toug, oTov kopBo tou IP tnAedwvikou mapdyou. Méxpl va
dTacoVy ekel, evdexoUEVWC €XOUV LEYAAO TAEISL, AKOMA KAl UTIEPATXAVTLKO.

Y& OAa aUTA Ta gTadla untdpyouv kabuotepnoelg Kot dtadopa AAAa TPOBAN AT TTOU UITO-
POUV VOl «XTUTINOOYV» Ta TTOKETA TNG IP tnAedwviag pag. Agv eival péyo o xpovog LeTadopag
TIAKETWV (Ta payka 00 ms, Ta onola cuxva avadépovtat) arlad ket aA\a tpoAnuata.

MAcovektpata. To peyoAUtepo MAgovékTna tou VolIP gival t¢/petwpévo kootog. OL uTn-
peoieg VolP eival oAl bOnvotepeg amo tig mapadoolakég’ eMIYELEG UTINPECLEG KL, OE
OPLOWPEVEC TIEPUTTWOELG, aKOWA Kal Swpedv. AAoO peydlo mpEovektnua tou VolP eivat n do-
pPNTOTNTA ToUu — KABwC XPNOLPXOTIOLEL TO TtayKOOULO SikTud Tou AladiKTUou, oL XproTeg dev
SeopevovTal PE KATIOl CUYKEKPLUEVN ToTtoBeaia, yia Mladopeg untnpeoieg. Apkel va €xete
uTtoAoyLoTH, €UpUlWVIKN OUVOEOR Kal, OE OPLOUENEG TIEPUTTWOELS, €VAV TPOCOPUOYEN
tNAedpwvou, yLo vo UTIOPELTE VO KAVETE KANOELS XPNEBLLLOTIOLWVTAG TO Aoyaplaopd oag VolP.

Mewovektipata. Ot ypappég VolP sivahevaioBpteg otoug idloug TUTIOUC EMIBECEWY OTOUG
omoloug ektiBevtal n cuvdeon AlaSiktuoy kay'to e-mail oog kat ot l6ikol aodpdaAetag mpo-
BAEToUV OTL oL eMITIOEEVOL Elval amacXOANMEVOL TIPOETOLUALOVTOG ETIUEAWG VEEG ETILOECELC
Kot amelég otic umnpeoieg VolIP. Mpw syypadeite yia untnpeoia VolP, mpémel va yvwpilete
QUTA To TILBaVA TPWTA onpeia:

o AAAnAoypadia spam. H unnpgGia VolP umoxettat oto 8ikd tng tumo avemBupntou
MAPKETIVYK, YVWOTOU w¢ «Spam over Internet\Jelephony» (Spam péow tnAedwviag
Internet) rj SPIT.

e Alakoméeg. EmiBéoelg Alagiktuou, OTwg ot Lol kat LoixUmou worm (okoUANKLoU) Uropet
va Slatapdafouv tnv uEnpeoia r akoun Kot va B€couy tnv umnpeoia VolP ektog Ast-
Toupyiag.

o HAektpoviko «yapepar» (phishing) péow dwvng. Mvwotd kot wg «vishing». Auto
ocupuBaivel otav #vag ertifgpuevog €ABeL og emadn xpNoLUOTOLWVTOC TN ypauur VolP
KaL emixelpei vel oag Eeyehdoel, wote va anokaAUPete MOAUTILONTPOOWTTKA SeSopéva,
OTWG OTOLYKED TILOTWTLKAG KAPTAC 1) TPAE(koU AoyapLacuou.

o AnwAsla ASLWTIKOU amoppntou. To peyaAltepo HEPOG TNG KukAedopiag VolP Sev
eival kg¥mroypadnuévo, kKablotwvtag eUKOAO yla Toug eloBoleig va apakoAouBouy
TIC oUYOLUIALEG péow VoIP.

e NMapavoun npoocPacn (Hacking). Ot hackers pmopoUv va amokTooOUW npocBacn
o ouvdeon VolIP kal va XpnoLUOTOL|OoUV TN YPAUUN OaG VLol VO TIPOYLOTOToLo UV
AOELC. I€ OPLOUEVEG TIEPUITWOELG, UMOPEL OKOWN KAl VO TTOUARCOUV TOL OTOLRELD TNG
oUv8eong cag otn pavpn ayopd. MOAg Bpebolv evtog Tou owklakol SIKTUou oG, oL
hackers pumopouUv va Pagouv yla evaiobnta otolyeia mou evdéxetal va £ouv amogn-
KEUTEL OTOV UTIOAOYLOTH OQ.
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e ESaptnon amod to Atadiktuo Kol To NAekTpkO Siktuo. Omoladnmote oTyun o mapo-
XOG TNG uTinpeoiog Aladiktuo f To nAektpikd Siktuo Tebel ekTtog Asttoupyiag, To 8L
Ba ocupBel kat otnv unnpeaoia VolP. H aduvapio mpaypatonoinong e€epxoevwy KA oE-
WV Ao To OKLOKO TNAEDWVO 0O O TEPIMTWON EKTAKTNG AVAYKNG armoteAel kivéyvo,
QTOTe BePalwOeite OTL £xeTe MAVTA POPTIOUEVO £va KVNTO ThAEDwVo WG edpsdplkn
OVOKEUN.

MetpLaovrog Toug KlvUVouG. H emikolvwvia PEoWw TNAEDWVLKWVY UTINPECLWY Toy AladIKTU-
ou (VolIP) eivqL moAU OlKOVOULKNA Kol TIapEXEL TIOAAEG CUVOPTIAOTIKEG AELTOUPYIEC. ATTAd PBe-
BalwBeite otL tQV eykablotdte pe aodpaleta Aappavovtog T ERC mpoduAAELC:

o Aoddaleila You efomAiopov. Emhééte s€omhlopd VolP mou xpnoMiomolel ta Tpé-
xovta mpoTury, aclpuatng acdpalelag, onwg ta Wi-Fi Protected A€cess (WPA), WPA2
Kot |IEEE 802.11NMn Bacileote oto mpwtokoAo aoddadelag Wiréd Equivalent Privacy
(WEP). Elvar pa mgdatotepn kat Ayotepn aodalng texvoloyig/

e Miotomoinon yvhowdgntag Kat Kpunrtoypadnon. Evepyonolote omolecdnmote Aet-
ToupYleg MLoTOMOINONQ YVNOLOTNTAS KAl Kpumtoypddnong/mou eival Sltabéolueg oto
ovotnua VolP cag. Me sov tpomo autd dev Ba emutpéYete o un e€ovatlodotnpéva
atopa va eloéABouv oto SIXTUO co¢ Kal Ba Staodpaliogte To IOLWTIKO AmOpPNTO YLa TIG
kAnoelg coc. Ot cuokeueg WRA, WPA2 kal IEEE 802. )i StaB<touv mponyuévn KpuTto-
ypadnon kat texvoloyia rotokoinong yvnoldtntok.

e Teixoq npootaociag (firewall) VolIP. Xpnowomndinote firewall eikd oxediaouévo
yla kukhodopia VolP. To firewall B& evtomnicey acuviBlota mpotuna KANoEWV Kot Ba
mapakoAouBel yla evdeifelg emiBeong

e AUO GUVSEOELG. AV gival eDLKTO, va €XE XWpPLoTH oLVSeon ALaSIKTUOU yLa T YPau-
KA VoIP oag, wote ot ol A ol emBéoelg’kou anetholv to Siktuo deSopévwv cog va
UNV ennpedoouV to tTNA£dwvo oag.

e Evnuepwpévn mpootacio and oug. XpnolUOTOLOTE EVUEPWHEVN TTPOoTAsIA armd
LoUG Kal texvoloyia mpootaciag o7to aAAnAoypadia spam oTIG CUOKEUEG OOG.

e Emiyvwon. Mmnopeite va evePYNGETE WG HLOL CUMTTYYAC VPO GHUVOC, TIPOCEXOVTOG
yla tepiepyeg SpaotnpLOTNTEYOTN VPO oag VolIP Xat amoktwvtag e€olkelwaon e TG
TEXVLKEC TIOU Xpnotpomololy ot emLTtiOéevol.

To npwtokoAAo SIP

To MpwtdkoAho Evapéng Zyvodou (Session Initiation Protocol, SIP) et éva mpwtokoAAo on-
HaTo80TNOoNG, TIOAU ONAVTLKO yLa TN Blopnxavia TnAemikowwviwy. Napakdtw Ba eEnynoou-
LE yLati eivat Too ondavTtiko.

AG KAVOUE JLa eLogywyn oto SIP, woTte va to yvwpiooupe kaAUtepa. To SIP elval éva eAadpu,
ETIEKTAOLO, ALTAOTOG - ATIAVTNONG TIPWTOKOAAO YLa TNV EKKLVNON ETUKOWWVLIAKWY cUVEEDE-
wv petafy duo/Teppatikwy. To SIP elval gpmveuvopévo amod to HTTP kot to SMTP, wotoco
eivat Sladopgtikd. MmopoU e va cuykpivoupe Ta pnvopota tou SIP pe auvtd twv\CB. To SIP
Snuoupyn@nke amod to IETF to 1999 kat uAomot0nke to 2002.

MNota eivel To TAEOVEKTLATAL TOU. [EVLKA XpNOLUOTIOLE(TAL Ao SUO0 TEPUATIKA Onpeio YW va
TV Stgftpaypdtevon piag kAnong. Me tov 6po SLampaypATEVOT EVVOOULE TO HECO (KELENO,
dwVA KAL), TNV petadopd (cuvnBwg péoo tou RTP, Real Time Protocol) kat tnv kwdikomo

non (codec). Otav n Stampaypdteuon MeTUXEL Ta U0 TEPUATIKA CNUELQ XPNOLUOTIOLOUV TNV

[209]


kathigitis
Line

kathigitis
Line


Keddhato 6°

ETUAEYUEVN LEBOSO, yla val LIAROOUV TO £va 0To GAAo avetdptnta tou SIP. Otav n KAnon te-
Aewwoel, To SIP xpnotlpormnoleital yia va SnAwoeL ToV TEPUATIOUO TNG. To SIP Kl oL EMeKTACEL
TOU TAPEXOUV KOl AELTOUPYIEG AUECWY UNVUUATWY, gyypadng Kol mopouaiag.

Vo ONUElo TEpUATIOUOU otnv SLdAekTo tou SIP Aéyetal user agent. Auto Unmopet va eivayéva
softphone, évag instant messenger, éva IP tnAédwvo n Kat éva amAo thAépwvo. Kevypormol-
NUENEG UTINPECLEC, OTWCE amd TOUG proxies ) Toug servers epapuoywv, mapExovtay/and tov
server\yser agent.

H Aettoupyia tou SIP akouyetal va ival oAU arAn, Kot eival. AAAA €autiog TG amAdTnTog
elval onUavgko yla to mpwTtokoAAo va gival otabepd. H amAdtnta Tou SIP TavTtwg o€ Kopia
niepintwon &8y meplopilel tng duvatotnteg tou, kabwg Bplokel edbapuoyq o pla TAELASA
AELTOUPYLWV.

Ykedteite To HTTP \Wa mapddetypo. O 0plopog ToU TPWTOKOAAOU £(vall ULKPOOKOTILKOG. AAAQ
OLTPOTIOL XPrOEWC TOY eival ameploplotol. EtoL kot to SIP. EKATovTAFeg eMeKTATELS UTIAPXOUV
NoN Kot KAAUTITOUV £va\ueydlo eVpog amd edpappoyEg. Ag Solue/Twpa Mo avaAuTIKA To SIP
Kot ¢ avakaAUPoupE YIOTE Elval TOG0 ONUAVTLKO.

Eival to SIP t600 onpavtikos Kamolol Aéve OTL «O,TL €kave 10 HTTP yia to Web, to SIP Ba to
KAVEL YLOL TLC TNAETIKOWVWVIECY)

To SIP éxeL kopudalo avtikTuTo 0T Blopnxavia TNAEMKAVWVLWY. OLTIOPASOCLOKEG ETALPELEG
texvoloylag éxouv amodaaciosl va RPoTtumomnoliooyd to SIP yia OAEC TIG LEAAOVTLKEG TOUG
edappoyég. OLkataokeuaoTeG VoIP kay instant megsaging ebappoywv (r.x. MSN Messenger)
£€XOUV TPOTUTIOTOLNOEL £Ttion¢ to SIP.

Mota ivat OpWCE Ta TAEOVEKTAROTA TOU SIPEVAVTL TwV AAAWV TTPWTOKOAWY onuatoddtnong
KOLL TWV TEXVOAOYLWV OnUElo-Tipoc-onueio; IMBpd amod ta mAsovektipota avadEpovTal ma-
POKATW:

o ItaBepotnta: To TPWTOKOAAO /XPNOLUOTIOELTOL KATOL XPOVIa TwPo Kol €lval
«Bpaxog».

e Tayutnto: AUTO TO UIKPOCKOTIKO UTP mpwtokoANg gival eEQPETIKA AMOSOTIKO.

e EveAifia: Auto 10 mMpwpdOKoAAo eival BoolOpéEVY Ot KelPevo Kol elvol €UKOAQ
ETIEKTAOLUO.

o AoddAela: Auvvatdtnieg kpumroypadnong (SSL, S/MNME) kot miotomoinong eival
Sl00€o1peg.
Alddopeg emektagelg Tou SIP mapéxouv kat AAAeG Suvatotnteg aopAleLac.

e [potumomnoinoy: e oAokAnpn TN Blopnxavia TNAEMIKOWWVLAY To SIP yivetal mAéov
TO TPOTUTIO. AAAECG TEXVOAOYIEG, AKOLLAL KOL VO £XOUV KATTOLOL TIAEOMEKTHLOTA EVAVTL TOU
SIP, Toug AgjfieL n eupeia xpnon.

Jtnv evotnta X5 tou NopapTAUATOC UMOpPEiTE EMIONG VO LEAETAOETE TNV avatopia pag SIP
KAong.

6.2.6 AXAeG epaplLOYEG KO XPHOELG

Met@6oon lkovag Ko AYou pEow tou Atadiktuou (video chat). H petddoon apxeiwvvideo
HESW Tou AladikTUoUu apxIkd mapouaciale kamoleg SUOKOALEG, AOYw Twv auénuévwy TQUC
AMALTNOEWV O XWPO AmoBNKEUONG KAl 08 CUVOECELS UPNAWY TAXUTATWY (WOTe va iviy
Sduvatn n kavomolnTiky mpofoln Twv apxeiwv). Ot xprioteg SuokoAevovtav va XeLpLoTouV
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apxela ypadkwv, nxou kat video péow tou AlaSIktuou, AOyw TOU HEYAAOU TOUG LEYEBOUG
Kall, EMOPEVWG, TOU PeEYAAoU eUpoug {wvng, TTOU AImALToUVTAV KATA Thv LETAdoaor] Toug. Mpo-
KELWEVOU va yivel Suvatr n petadoon video péow tou Aladiktuou, avamtuxBnkav eldIkEG Tgh
XVLKEC CUUTILEONC KAl TIPWTOKOAAQ, TIOU HETOPEPOUV CUUTILEGHEVO onpa. H cupumieon ol
TEYXVLKN, TIOU TipoodEpeL TN Suvatotnta petadopdg orpatog pe eVPog lwvng LeyaAltepd anod
OLUTH, TTOU ETILTPETTEL TO KOWAAL. Emtituyavel, SnAadn, tnv eAoylotonoinon tng HetadidOuevng
mAnpodopiag, Slatnpwvtag, OUwWE, TNV TOLOTNTA TNG. a TG TEXVIKEG cuumicong avarty-
xOnkav axLka ta cuotipata MPEOL kat MPE0D2, evw yLa tn HeTAd00n EKOVAG KAL NXOU OTO
Awadiktuovarntuxbnke to pwtokoAo H.323.

H oupurmieon twv apxelwv og cuvBUAOUO UE TNV EUDAVION VEWV TEXVIKWVY PYETAS00NG, UE TIG
omoleg emtuyybyvovtatl UPNAEG TaxUTNTEG Kot N Suvatotnta HeYAAwY XwPwv arobrkeuong
0TOUG TEAKOUG XPXOTEG CUVTEAECQV OTO VO EEMEPAOTOUV TaL OTOLa TIPOBAr AT pLetddoong.
Alvetal, €t0L, 6TOUQXPNOTEG N SUVATOTNTA VA EMIKOWWVYOUV O TPAYHUATIKO XPOVO KOl Vol
QVTOAAACCOUV HeTOENTOUG apXEla TTOAUpECSWY. O XproTng Unopel, gnuepa, va petadépel o
TIPAYHOTIKO XPOVO ELKOVQ aTtd KAUEPQ, TIOU lval ouvSedepévn gfov UTTOAOYLOTH TOU Kal val
OUMUETEXEL LE AUTOV TO TPEQTIO ATtO TO Ypadeio Tou o TnAedlagkePn péow Tou Aladiktuou.

Mapadelypo epapuoyng opadikng emikovwviag péow tou Aridiktiou amotelei n ebapuoyn
00V00, TIOU ETUTPETIEL TNV ETUKOWWVIA PEXPL SWdEKA ATOYAV TAUTOXPOVA.

Mo va npaypotonotnBei n tnAedtiokedn péow tou AYASIKTUOU ALTELTOL UTTOAOYLOTAG, O
omoliog gival epodlacpévog pe kaptan)xou Suthig kagéuBuvong (full duplex), kapta video kat
kapepa. Eniong, xpelalopoote pikpodyvo, nxela, gkouoTtikd kot modem yla Tn ouvdeon oto
Awadiktuo. Quoikad, dev mpemnel va TapaAeiPoupg To KaTAAANAO AOYLOLILKO, TO OTolo TIPEMEL
va elval Stabgoiuo (to 6o  cupPato) oe BAOYS Toug XPrOTEG.

Juvophia paypatikol Xpovou oto Aladiktyo pe thv popdn ketpévou (chat). Méow tou
ALaSIKTUOU UTTOPOUE VO CUTNTAUE e ToyC GIAdUG MOC, AVTOAAACCOVTAG UNVULOTO OE LOp-
dN KELWEVOU OE TTPAYMATIKO XPOVOo. Ta ANVULOTONKAL Ol QTTAVTAOELG, TTOU TIANKTPOAOYOULE
OTOV UTtOAOYLOTH Mg, epdavilovtal THV (8La akpLBwS oTyU OTLG 000VeG OAWY OOWV CU UE-
TEXOUV OTN oUTATNON HAgG.

Atvetat €tolL n duvatdtnta va dnyloupyouvtal opades XPROTWY, oL omoiol culntolvV yLa ou-
YKeKpLUEVa Bépata ldikou evdladépovtog. Me auto to TPOTo opilovtal epLOXES (xwpol)
oulntogwy, OTIoU UNopEel okaBEvag va ApeL LEPOG avaAoyy pe Tta evdladEpovta tou. Ta
TIPOYPAUHATA, TIOU UTOOTHpilouv TETOLEC EOPUOYEG, XPNOLLOROLOUV To TIPWTOKoAAa TCP/
IP kat 6ev xpelaletal vaavantuyBel kAmolo L8O MPWTOKOAAD, BIIWG OTNV TEPIMTWON TG
petadopag elKOVAG KAXXOU. Ma VO GUUUETACKOU LLE OE TETOLA CUTNTRON, TIPEMEL VAL KAVOU UE
ta €€n¢ BApara:

® ApXLKQ, VO gXOUE EYKOTOOTHOEL OTOV UTTOAOYLOTH MO TO KOTAAANAS AOYLOLKO.

e AdoU oyldebolpue oto Alabiktuo, ekTeAOUPE TO AOYLOMIKO K& Sivoupe tnv
S1evBuyon tou xpNotn ) Tou eumnpeTNTh, ou GLAOEEVEL TO XWPO CUINTNOEWY, OTOV
omnolg’Béloupe va cuvbeBoUE.

o MepluéVoupe, HEXPL VA MO OMAVINOEL, EITE O CUYKEKPLUEVOC XPROTNG HE YOV omoio
gOvOeBnNKape €ite €vag omoloadAMoTe XPRoTNG amd AUTOUC TIOU CUUETEXRUV OTO
Xwpo mou BéAoupe va cuvdeBoU e,

® MOAG 0 XpAOTNG N KAOLO¢ amo TNV Oopada Tou KAAECOUE QTOVTAOEL, E(HAQTE
£TOLUOL VOL EEKLVIOOULE TNV ETILKOWVWVIA Hag. TNV 086vn tou uttoloyLotr poag apxilo
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Kal epdavilovral, o€ Eva TUAUO, OUTA TTOU TTANKTPOAOYEL 0 XprioTNG LLE TOV OTOl0 OYV-
SeBnkae Kal, o €va AANO TUAMA, QUTA TIOU TANKTPOAOYOUE EUELG.

Mpoypappata mou uTooTNPIlouV YPATTTH EMIKOWVWVIO OE TIPAYLOTIKO XpOVo elval moAXd, ano
Ta ormola ta 1o xapaktnplotika sival ta: Talk, WinTalk, Chat, IRC (Internet Relay CHat), IRCII
r Windows. H duvatotnta autr) mAéov urtootnpiletal Kot amo Thv Unnpecia toy maykoouL-

ou Ytou (WWW).

HAektpQVKO Epmoplo

Me Tov 6pQ NAEKTPOVIKO EUMOPLO EVVOOULE KABE €l60¢ UmopLKnG SpaoTtnpLoOTNTAS TTOU
T(POLYLOLTOTIONELTALL UE TN XPrON NAEKTPOVIKWY LECWV.

H xpnotpomnoinon ¥wv TAEMKOWWVLIAKWY SIKTU WV ipoodEpel T Buvatotnta Slekmepaiwong
EUTIOPLKWV CUVAANOWWV QIO AmOoTaoH, XWPLG va amatteltal n guoikr mapousio Twv aTopwy
Tiou AapBavouv uépog | n cuvallayn. Me To Tpomo auto, ol gUVAAAAYES TTpAYLOTOTTOLoUVTOL
QUTOMATA, NAEKTPOVLKA RQL QTIO ArOOTACH, XWPLG va amatgeital oUTe Kav n xpron xaptou N
fax. OL cuvaAAAYEG YIVOVTOY LECW NAEKTPOVIKWY UTIOAOWOTWY, TIoU givat cuvbedepuévol oTo
AladikTUO KaL YL TNV EMKOWYVIA TOUC Xpnotomnololy ouvnBwe TNAEDWVIKEG YPAUUEC.

To NAEKTPOVLKO EUTIOPLO eV OVAPEPETAL OE KATIOLA,/LUYKEKPLUEVN TexVOAoyia. AvtiBeta, ou-
pmepAaUBAVEL OAOUG TOUG UNXOVIGUOUG KAl TEXVBAOYLEG TIOU CUMIETEXOUV OTNV OAOKANpW-
O HLOG EUTTOPLKAG CUVOAAOYNG LECH UTIOAOYLOAT. Mopadeiypata TETOLWY LNXAVIoUWV glval
n HAektpovikn AvtaAlayn Asdopévwy (Electronic Data Interchange - EDI) mou opilet pia
TUTIOTIOLNEVN Hopdn avToAAayn g TANPOdEPLWY Kal To e-mail.

H mpakTLKkr, Tou cuvnBw¢ akoAouBeital AT TLG EMLXELPHOELG TTOU UTIOOTNPLIOUV TO NAEKTPO-
VIKO EUMOPLO, Elval n akoAoudn:

e Apxikad Onuloupyeitat pio Peon (Web \Site) otov Maykdouo lotd, oto omoio
UTtdPXOUV KaTAAOYOL Kot SLgUbrILLGT TWV TIPOYOVTWVY TOUC,.

e Méoa amd TI( LOTOOEAFEC TOUG, MAPEXOUVN\OTOUC KOTAVOAWTEG T Suvatotnta
€TUKOWVWVIOG pall TOUC/ELTE UE TNV ATTOCTOAN YRAMTWY UNVUUATWY (e-mail) eite pe
kAnon (ouvnBwg atehdg) oto TNAedwVLKO TOUG KEVTRO.

e [l TtV e€UMNPETNGA TWV TEAATWY UTTAPXOUV ELSIKA BKITOLEEUUEVOL QVTUTPOCWTIOL, OL
omolot armavtouV 6TIg KANOELS, TTou SEXETAL TO TNAEDWWKO KEVTPO KOl KAAUTITOUV TLC
OVAYKEG TWV KOZAVOAWTWV.

e Alvetal n SuydtotnTa 0TOUG KATAVAAWTEG va SWOOUV TTAPBYYEALEC TPOTOVTWY HECW
Tou Aladiktdou, cuvnBwWG LE XPEWOT TNG TILOTWTLKAG TOUG KAPTAG, OAAG akOun Kal Ue
g€odAnon/Tou tipoloyiou katd tnv apalafn tng mapayyeAiog.

e Ta mpofovta amootéAovtal, £ite nAektpovikd eite duoikd, kal\mapalappavovrat
arnd v ehdtn otn StevBuvon mou erBbu el

MapoAo fou, apxkd, urtpxe N avtiAndn OTL To NAEKTPOVLKO EUMOPLO €ival XATAAANAO yLa
OUYKEKPLUEVA HOVO TtpolovTa, Omwes BLBALa, Teplodikd, NAEKTPOVIKOUG UTTIOAOWLOTEG, AoyL-
ouLkG kal CDs, onuepa BAEMOUUE OTL £Xel emektabel Kal oe GAAOUC TOUEIC, OTING EMUTAQL,
b, mayvidla, Aouhoudia K.A. Av kol Ta tedeutaia xpovia pe t paydaia e€mAwon
KOl Xpron Tou AlaSIkTtUou €XEL OpXLOEL VA OVAMTUCOETOL ONUAVTIKA, EVIOUTOLG YLOL VO\LLTTO-
péoeLva ptaoel oTo Babud avamntuéng, mou 6ot Ba embupoloay, xpetdletal va AuBEel eyag
0PLOUOC ONUOVTIKWY INTNUATWY, OWCE N TPooTacia, N aoPAAELa KAl N VOULKA KGAL PN T
EUTTAEKOEVWV.
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Epwtioslg - Aoknoeig KedaAaiov

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

T elval to ZVotnua Ovopaotiag Neploxwv (DNS);

Avad£Epete Toug BaoLkoUg KAVOVEG OVOUToAOYiaG Tou Xwpou ovoudtwy DNS kabwg kat
€va Tapadelypa ebapUoyng Toug.

Y& mola enineda wplletal n LEPAPXLKA APXITEKTOVIKA TG uTtnpeaiag DNS;

MNwc ovopdalovtat oL eEUTNPETNTEC Tou TuoThpatog Ovopooiag Meploxwv (DNS) kal mota
gpyaocia enteAovyv;

Tt ovopaloupe avaluon ovopdtwy (name resolution);
To Gvopa paris.uoa.gr AvtloTOLXEL O€ TtEPLOXT ovouATwy 2% emuedou.

a. 2woTo.
B. AaBog.

Meplypate To povTéNo eAdTn-eEuntnpetnTh (client-server).
TLelvat n untnpeoia tou NAekTpoviKou taxudpoueiou (e-mail);
Molo Tot TAEOVEKTALOTA KO TTOLAL TAL LELOVEKTHLATA TNG UTINPEaiag e-mail;

Mota eival ta mpwtokoAAa TCP/IP 1tou xpnoLomolouvTaL Yo Thy mapadoon Kot mapaia-
B tg nAektpovikng aAAnloypadiag;

Moteg ol StadopEC Twv MPWTOKOAAWY FTP kot TFTP;

TL elval 0 MAyKOOULOG LOTOC KOl TIOLO TIPWTOKOAAO XPNOLUOTIOLEL;

T elvat oL e€umnpeTnNTEC LoTOU (Web servers) Kot toLog o pOAOC Toug;

TLelvat ot UANOUETPNTEC; AvadEpeTe HUePLKOUG.

Tieival to telnet;

Mota n KupLotepn dladopd Tou MPpwWTokoAAoU FTP armod to mpwtokoAAo Telnet;
Tt elva to VolIP;

Mota mpoPAfuata mapouclalovtol Katd tn HeTddoon ¢wvnTikAg TNAedwviag Héow tou
Awadiktuou;

Mola elval ta mMAgoveKTUATA TOU TPWTOKOAAoU SIP;

Meplypadte o€ PAUOTA TWG ETUITUYXAVETAL N CUVOUIALD OE TPAYUOTIKO XPOVO WE TN
popdn kewévou oto Aadiktuo (chat).

Mota ATAV TA CNUOVTIKOTEPO TIPOBANLOTA TTOU ETIPETIE VAL EEMEPACTOVV YL TN LETAS00N
£LKOVOLG Kal AXOU MEow Tou Aladiktuou;

TL elvol TO NAEKTPOVLKO EUTIOPLO;

Acknon og Epyaotnplako MeptBaiiov

Mpoomnadrote va e€olkelwOelte pe TIG UTINPECLEG TOU ALOSIKTUOU KAVOVTAC XPHON TWV KATAA-
AnAwv gpyadeiwv, m.x. nslookup yta DNS, eAelBepou Aoylopikol yia e-mail (thunderbird),
ftp (filezilla), www (firefox), chat kot mtepinynBeite oe 1otooeA GG NAEKTPOVIKOU EUMOpPLOU.
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Elcaywyn

Ta oUyxpova Siktua Sedopévwy amotelolvtal amod MoAAG kal SlapopeTIKA oTolXEla, Ta
ormola TPETEL VAl EMKOWWVOUV PETOEU TOUG Kal va polpdlovtal Sedopéva Kol mOpoug Tou
Siktuou. ‘Ooo peyahutepo ival éva 6iktuo TG00 Mo SUCKOAO €lval VA AVTIUETWIILOTEL pia
SuoAetoupyia 1 pia BAGPN o auto. Ma auto To oKOTO UTIAPXOUV cUCTHUATA SLaxeiplong
SikTOWV. Ta cuoTAPOTA AUTA BonBoUlV Toug SLOXELPLOTEG va SlatnpoUlv Tn AELtoupyia Twv
SikTtOwV Tou emiPBAEnouv ota enineda anddoong yla Ta onoia oxeSlaotnkayv Kal UAOTIOLA-
Onkav.

A okTikoi ZToyot
Me tnv ohokAnpwon tou 7 kedahaiou ot padntég Ba mpémel va sivat o Béon va:

® opilouv TNV évvola Kal va SLatumwvouy T onpaocia tg Alaxeiplong Atktiou

e amaplOpoUV TIG ETUUEPOUG TIEPLOXEG TTOU edapuoleTal n Alaxeiplon Alktiou

e yvwpilouv ta Baokd mpwtokoAla Staxeiptong SIKTUOU Kal Tov TPOTO AsLtoupylog
TOUG

AwSaktikéG Evotnteg

7.1 H avaykawotnta tng Alaxeiplong Atktoou.
7.2 Neploxég/topeic Staxeipong Siktvou oto povrého OSI.
7.3 Npotuma Alaxeiplong.

7.1 H avaykatdtnta thg Ataxeipiong Atktuou

‘Eva Siktuo nAektpovikwy umohoytotwy (H/Y) eival pia cuvBetn Sour mou mep\apBavel toug
H/Y Ko TG iepLdepPELAKES CUOKEVEG TIOU CUVSEOVTOAL GE QUTO, TNV KAAWSLwoN Tou KTipiou Kal
TLG OUOKEVEG TIOU UTtOOTNPLloUV TN AElToupyila TwV SIKTUOKWY Uthpeclwy. H cuvOeTn auth
Sopn KaBLoTd oXeSOV UMOXPEWTLKA TNV UTapén EVOG OUCTHOTOCG opakoAouBnong Ko
Slaxeiplong Tou SIKTUOU yLa va pmopel £vag SLOXELPLOTAG:

® VO EVTOMI{EL OTO CUVTOUOTEPO SuVATO XPOVOo TNV 0Tl TOU TTPOoBARHATOC,
e vo erdLopOwveL To TPOBANHA KoL
e vo amokaBlotd tn Aswrtoupyio Kol TG UTNpecieg tou Siktlou ota emimeda
npodlaypadwv yLa To omoio oXeSLAOTNKE.
Mo tnv anoteAeopatikn dlaxeiplon evog Siktvou Sedopévwy elval XproLo, av oxL anopai-
TNTO ylo Ta peyaha o€ péyebog SikTua, 0 OXESLAOUOG KOL N EYKATACTACH €VOG ZUCTHHOTOG
Awaxeipiong Awktoou (Network Management System, NMS).

‘Eva Zuotnua Ataxeipiong Awtoou (NMS) sival évag cuvduaouog epyaleiwv UAKoOU R/
KotL AOYLOLLLKOU, TOL OTTOLOL ETITPETIOUV 0TO SLAXELPLOTH Va EMLBAETIEL TOL ETUUEPOUG OTOLXELQL
Qo Ta oMol amoTeAE(TaL £va SIKTUO KoL val TO EAEYXEL yia onUEeia pe TPoBANUOTIKA AEL-
Toupyla og oxéon pe ta anodektd emineda Asttoupylag.
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' To OKOTIO QUTO €xouVv oxedlaoTtel mpoTtuma Alaxeiplong ALKTUOU YL ATTOTEAECHLOTIKOTEPN
KAAU PN OAWY TWV TMOPAUETPWY TIOU OUMALTOUVTAL YLO TNV OpaAn Asttoupyla evog Siktuou.

Ewkova 7.1.a: Baoiwkr] dopn Tuotripatoc Aloxeiptong Aiktuou (NMS)

(Mpooapuoouévn amnd MNnyn: http://etutorials.org/Networking/Lan+switching+first-
step/Chapter+11.+Switch+Network+Management/Protocols/)

7.2 Neploxeg/Topeic Sraxeipiong Stktvou oto povtelo OSI

To povtélo Staxeipiong Stktiou TNAETKOWWVLWV Tou opyavicpol OSI, to onoio ovopdle-
tal kat FCAPS, amotelel to mAéov dladedopévo mAaioto yia t Staxeiplon diktuou. To ovo-
po FCAPS mpokUmtel amo tig €vvoleg Fault (odpaApa), Configuration (mapapetponoinon),
Accounting (k6otog), Performance (emiSoon), Security (aodaleia). AuTEG elval kal oL Katn-
Yopleg TIg omolieg to povtélo OSI opilel oxetika pe t dlaxeiplon SIKTUOU Kol TLG ML LEPOUG
Slepyaoieg mou mpémel va yivovtal yia va tnv e€achaiicouv.

7.2.1 Napapetponoinon

H Swaxeipion napapetponoinong (Configuration management, CM) aocxoAsi(tal pe tnv
napakoAoUBNon Twv MANPOPGOPLWY TWV TTOPAUETPWY TOU SIKTUOU KOl TIG OTIOLEG AANYEC
cupuBaivouv og auto.

JKOTIOG TNG £lval n Slatnpnaon TG cuvoxng Tou SIKTUOU Kal OAWV TWV AELTOUPYLIKWV

npodlaypadwv tou. H meployn Staxeiplong autn eivat tblaitepa onuavtikn, ylotl ap-

KETA TIPOPBANMOTA 0T AELTOUpPYLO TWV SIKTUWV TIPOKUTITOUV aTto TIG GAAQYEC OE TIO-
POUETPOUC APXELWY, EVNUEPWOELG AOYLOLLKOU 1} aAAQYECG OTO UALKO TOU GUOTHMOTOC.

Mua cwoth dlaxeiplon mapapeTponoinong meptAapBAavet T Kataypodr OAwWvV Twv allaywv
TIOU GUMPaVOUV GTO UALKO KOlL TO AOYLOMLKO TOU SLKTUO Kol KATA CUVETELD Kortaypaidr) OAwV
TWV OTOLXEIWV EKEIVWV TTOU TIPEMEL va TtapakoAouvBouvtat. Av Kal n mapakoAolBnon tTwv
oAAOQYWV UTTOPEL Va YIVEL Kal Xwpig xprnon €16kol AoyLlopkoU Kataypadng, n mo cuvnong
TIPAKTLKA YLt TN cUAAOYH Twv ammapaitntwy mAnpodoplwy eival N XpRon VoG AOYLOULKOU
Slaxeipiong napapetponoinong, 6nwg ta CiscoWorks 2000 1y Infosim.

H Slaxeiplon napapetpomnoinong neptAapBavel toug otoXouc:

® Tn oUAAOYN Kol aloONKEUOT TIAPOUETPWY TWV CUCKEUWV SLKTUOU, TOTIKA 1) artd
anootaon
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e TNV anAomnoinon TG MOPOUETPONOLINONG TWV CUCKEUWV

e TNV napakoAovOnon aAAaywv mou cupBaivouv oTIC TTOPOUETPOUG

e ™n Slapopdwon KUKAWUATWY péoa amd diktua xwpig petaywyn (non-switched
networks)

® TOV OXE6LOONO PLEANOVTLKWY EMEKTACEWV

H Sloyxeiplon mapopeTponoinong, Tooo yla TIG MOPAUETPOUG UALKOU OGO KOl YLol OLUTEC TOU
AoyLopLkoU, amoteAeital arnod MEVTE EEXWPLOTEG SPATELG:

e Ixebiaonog kat Alaxeipion CM. NeplapBavel kataypadr OAwv TwWV oToXElwV yLa To
oXeSLOOUO TNG MAPAPETPOTIOINGNG KAL OPLOUO TWV SLaSIKACLWY Kol TwV gpyaleiwv yla
TNV oAokAnpwuévn Sloxelplon Toug.

e Tautomoinon Mapapetpomnoinong. Opilel T Baoikég mpodiaypadég tou SikTuou,
TWV UTOSIKTU WY, TWV ML LEPOUG OTOLXELWV TOUG KAl OAWV Twv aAAaywv/BeATlwoswy
TOU ylvovTal O€ QUTA.

e ‘EAeyxog MNapapetpomnoinong. MeplapBavet tov EAeyxo Kat TNV a§loAdynon OAwv Twv
QUTNUATWY KoL TIPOTACEWY Yol 0AAAYEG/BEATLWOELG KAL TIG AVTIOTOLXEG EYKPLOELC N
aroppieLg Toug.

e KootoAoynon Katdotaong Mapapetpomnoinong. Meplapfavet tn Stadikacia kata-
ypadg Tou UALKOU Kol AOYLOMLKOU TWV QVTLKELUEVWY TOU SIKTUOU KAl TIG TIOPEKKALOELG
otnVv ulomoinon tou SIKTUoU og OXEON LE TOV OPXLKO OXESLACUO.

e EnaAnBeuon kat afloAdynon mapapetpomnoinong. MpoPAEnet pia €kBeon Tou UALKOU
Kol Tou AoyloptkoU Kat aflohoyel tn oupBatotnTd Toug pE TIC KoBopLlopéveg podia-
ypadég anddoong.

7.2.2 Awaxeipion IpoApdatwv

Mo tn Slatpnon tng owoTtr ¢ Asltoupylog vOg SIKTUOU TIPETEL VAL UTTAPXEL LEPLUVA YLOL TNV
KaAn Aettoupyia TG0 OAOKANPOU TOU SLKTUOU 000 KaL TWV EMLUEPOUC OTOLXELWV TOU. YITAP)XEL
Sladopd avapeoa otig Evvoleg opaipa/BAaBn kot AdBog os eva Siktuo.

To opaApa i BAGPN sival pia pun GUCLOAOYLKH KATAOTAGCH TIOU QTOLTEL TNV TTPOCOXH TOU
Slaxelplotr Kot tnv apecn S1opbwor) tou. Eva odpdApa cuvendyetal Un owaotr Aettoup-
via ) peyaho aptbuo Aabwv (my. Otav ulo ypappn emKowwviag sivat KoUpEvn Kat 8ev
SlEpxeTaL onpa f UTtapyeL UTIEPBOALKA pLeyAAOG aplBuog amd Aavbaouéva bit).

To AaBog ival £vo LEUOVWHEVO YEYOVOG, TTou cuviBwg &V cUVEMAYETOL SLAKOTH TNG
eMIKOWWVLaG. ZTnV mepimtwon Umapéng Aabwv (rx. Aabog bit otn ypapun enkowwviog)
UTTAPXEL SUVOTOTNTA AVTILOTABOULONG TWV CUVETTELWY TOUG LE TN XPNoN KLNXOVIOUWY EAEY-
Xou AaBwv ota dLadopa TTPWTOKOAAX TIOU XPNOLLLOTIOLOUVTAL.

O eVTOTLOMOG €VOG 0DAAUATOG YiVETAL €lTe e TN mapatipnon evéeiéewv anod tnv Kivnon
Tou SIKTUOU OE MPAYUATLKO XPOVO (Y. un armodekth kaBuotépnon oTo avolyua oeAidwy Al-
abLktuou 1 AAwV SIKTUOKWVY UTtNPecLwy), eite oe popdn cuvayeppov (alarm) av umapyet
EYKOTEOTNUEVO KOL CWOTA TAPAUETPOTIONHEVO €va ZUoTNUA Alaxeiplong Aktuou.

OtV cUPBEL KATIOLO GPAALA UTIEPXOUV GUYKEKPLUEVO. BARLOTA YL TNV ETLIAUGT TOU, TAL OTTOLO!
ovopalovtal KukAog Emeéepyaciag Ataxeipiong ZdpaApdtwv (Fault Management Process
Cycle). Z0udwva pe autov kat adol cuupel to obaApa, Ta cuvrOn BrAuaTa OV TPETMEL va
okoAouBouv glval Ta MapakATw:
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Na mpoodloplotei 1o opaipa, SnAadn Tt eidoug opaApa eivat kal ano mou Unopel
VaL TIPOEPXETAL.

Na evtoruotel to opdApa, wote va avokaAudBel amd mowo onpeio tou Siktvou
Bploketal.

Na arnopovwOei To urtdAouno Tou SIkTUou, WOTE va Uopel autd va Asttoupyel xwplg
mapeUnodion anod 1o opaAua.

Na avadiapopdpwOei to diktuo, wote va ehaylotomnolnBel n enibpaon tng BAABNC o
KATIOLO 1 KATToLaL Ao OTOoLXELa TOU.

Na yivel €Aeyxog ko avaAuon twy evdeiewy, woTe va KatavonBel kaAutepa n attia
Ko vor 500l pLa mAnpéotepn e€ynon tg mnyng tou opaAUaTog.

Na emiokevaoTEL 1) va avtikataotadel To otolxeio tng PAAPNG, woTte va emaveABeL To
S6{KTUO OTNV aPXLKN TOU KataoTtaon.

Na rtapakoAouOnOei to Siktuo amd Tov ALaXeLPLOTH yLa €va TIPOKABOPLOUEVO XPOVLKO
Slaotnua, wote va BeBalwbel 6tL to odhaApa emAUONKe e emTuyia.

H enidpaon mou €xeL £éva opAALO 0TO SIKTUO MOPEL VO LETPLACTEL LE TN XPron EMLTAEOV
otolxelwv/povadwy Siktuou n pe TNV alayn otn Stadpoun enttuyxdvovtag €Tol éva Babuo
avoxng tou Siktuou ota odpdAuata.

Ma va propei va emiteuxBei ypriyopn emilucon tou ipoBAnRpatog xpeldletal va yivel ypriyopn
Kal aflomiotn aviyveuon kot Stdyvwon odaApAtwy, WOTE VoL UTIAPXEL N UIKPOTEPN Suvath
empapuvon otn Aettoupyia tou Siktuou.

ﬁl Apaoctnprotnta 1" (£To oXoAko epyaotiplo)

L,
2.

Xwploteite o opadeg.

Avarttiéte Uotepa amd oulAtnon Twv PeEAWV oag to e€ng Bepa: «H umnpeoia tou
AlaIKTUOU 0TO GXOALKO EPYATTPLO OTAUATA va Asttoupyel. Kataypate ta Bruata
TToU Vot TIPETTEL VA TIPOLYILATOTIOLNOETE, CUUQWVX UE TO TTPOTUTO SLOYEIPLONG OPAA-
uatog tou OSl, WOTE va EVTOTIOETE Kol VA ETUAUTETE UTO TO OPAAUQ OTLC UTTNPECLEG
TOU OxoALKoU epyactnpiouy.

Na yivel mapouaciaon twv AUoEwV TIOU TtPOTEiveL KAOE opada.

Na emAeyel amo toug pabntég mota AUoN TIPOTEIVETAL WG N TILO AMOTEAECOTIKI UE
oUVOUAOHO TWV TIPOTACEWV.

Mpaypatomolote pia avtodia oto S6iktuo Tou oXoAlkol gpyactnpiou, wote va
edapuooete Ta Bripata TG AVong mou emAEEaTe Kal va SLopBwaoete opaApa.

7.2.3 Awayeipion Emid6ocswv

H Awaxeipion Embooswv (Performance Management fj Capacity Management) ermuke-
VIpwveTal otn dtachaAlon otL N amddoon Tou SIKTUOU TTAPAEVEL OTA ATTOSEKTA ETTLNE-
60, auta yla ta omola oxedLAoTNKE VoL AeLTOUPYEL.

MEeAETA TO XPOVO ATMOKPLONG TOU SLKTUOU, TNV QIMWAELA TTAKETWY, TN XPHON TWV YPOLUWYV ETTL-
Kowwviag, Ta moocootd xprong, To faduo Adabwv mou cuppaivouv k.. AUTEG oL TAnpodopieg
ouvnBw¢ cUAAEyovTaL LE TNV ePaPLOYH EVOG CUCTHMOTOG SLtaxeiplong SikTuou, Omwg elval To
TPWTOKoAAo SNMP, pie Toug £€AC TPOTOUG:
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® e ouveyxn mapakoAoUOnon Kal eKTIUNON Ao TO SLUXELPLOTH TNG TPEXOUCOC KATAOTA-
ong

® |IE OPLOKO CUVAYEPHWYV, OTavV Ta enimedo amodoong avéBouv 1 katéBouv amod ta
nipokaBoplopéva Kal anodekta emnineda

H owotd oxedloopévn otpatnyk cUAAOYAG Kol avaAvong Twv 8€60HEVWV amodoong Tou
SIKTUOU ETUTPETEL OTOUG SLOXELPLOTEG TWV SIKTUWV:

e No TILOTOMOLCOUV TNV AMOTEAECHOTIKOTNTO KaL TNV aflomiotia tou Siktlou.

e Na npoBA£Pouy ta mpoPARpaTa PV Autd cupPBoUV.

e No emavaoxedlaoouy tn dlatan tou SIKTUOU yLo aKOMO KAAUTEPEG EMLIOOOELC.
o N0 TPOETOLUACOUV TO SIKTUO YLa LEANOVTIKEG BEATIWOELC.

L0t TO OKOTIO ALUTO TIPETEL O SLOKELPLOTIC TOU SIKTUOU VO ETILKEVIPWOEL TNV TIPOCOXH TOU OTNV
TiapakoAoUBNoN KATIOLWY EMAEYHEVWV TTOPWV TOU SIKTUOU, YLO VO UITOPECEL VAL EKTLUNOEL
KaAUTEpA TNV KOTACTAON.

7.2.4 Awayeipion Kootoug

H 8ayxeipion kdotoug (Accounting Management 1) Billing Management) aoxoAeital pe
TNV mapakoAouBnon Twv MAnPodopLWVY TTOU CXETI{OVTAL LIE TN XPHON TWV TOPWV EVOG SL-
KTUOU KOl TOU KOOTOUG TTOU GUVETTAYETAL OO QUTH TN XPNon.

MaAlota o TIOANEG ETUXELPAOELG KAL OPYAVIOUOUG UTIAPXEL XPEWON YA TIC T(POOhEPOUE-
VEG UTINPEGLEC Tou Siktuou. QoTOo0, ota Siktua ou Sev £X0UV OTOXO TO KEPSOG, N €vvola
Tou KOotoug (Accounting) Leplkég Popég avikabiotatal and tnv €vvola tng dtoiknong
(Administration).

O oKkomog TNG dLaxeiplong KOOTOUG, avAAoya LLE TV EpLMTWON, lval:
[la Ti¢ emyELPnoeLs Ue OTOXO TO KEPSOC:

e O UTMOAOYLONOG TOU CWOoTOU TOoOoU XPEWONG TWV UTINPECLWY OTOUG OVTIOTOLXOUG
XPNOTEG, OUASEC XPNOTWY, OPYOVLOUOUG I ETIXELPHOELC.
[a opyaviouoU¢ xwpic otoxo To KEPSOC:
e H dnuoupyia piag KooToAdynong tng XpPrRong Twv mépwv Tou SIKTUou ava xpnotn n
ava TUAMQ, yla Tov KaAUTEPO TPOaSLoPLoHO AELToUpYLWY, Onws AN aviypddwv
aocpaleiag 1} cUYXPOVIOUOG SESOUEVWV.

H Slaxeiplong KOOTOUG €MiONG OTOXEVEL VA EVIOTILOTOUV OL XPROTEG ) OMASA XpNOTWY ToU:

e Mapafialouv ta Sikouwpata npocPacng kot entBapuvouy to Siktuo.
e Mropel va KAVOUV [N OIMOTEAEGHATLKA XPrion Tou SiKTUou.

Oa mpénel o Slaxelplotig Tou SiktUou va oploel TIg mapapétpoud mou Ba kataypddovral
oTouG SLadopouc kKOUBoUG, Ta xpovika Slaotrnpata tou Ba kataypadovtal, Kabwg emiong Kat
ToV aAyopLBpo ou Ba xpnolpomnotn et yla tnv kootoAdynaon. Z€ mepintwon mou Sev anattei-
TaL xpEwaon, ta dedopéva mou Ba cuAdexBolv Ba Bonbrnoouv otn AnPn anodacswv ya Tn
BeAtiwon tng anodoong.
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ﬁl Apaotnplotnta 2" (ZTnv aibouvca Sidackaliag)

1. Meletwvtag TIg akoAouBeg mMAnpodopieg amo TG MUPAUETPOUC O €va SikTuo, TL
OUUTMEPACHATA UTOPOUUE va BYGAOULE yLa Tt Attoupyia tou SiKTUou;
® XaunAo to eninedo xpriong tng XweNnTIKOTNTAG.
e Auénuévn kukAodopia.
® Pubuog anddoong eival og pn amodekta emnineda.
® JUVWOTLONOC SESOUEVWY OE KATIOLO ONE(O.
® AUENON TOU XPOVOU QTOKPLONG KATTOLAG SIKTUAKKG UTINPEGLOC.
2. Me Baon Tt moapandavw 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 aoyxoAeital pe tn dlaxei-
plon MAnpodopLWV TTOU CXETI(OVTOL IE:

e Tnv opaAn Asttoupyia tou Siktuou.

® Tnv mapakoAouBnon kat Tov EAeyxo TG MPOoBaong o TUALOTA TOU ) KoL O ONO
10 SiKTUO,

e Tnv achalela Twv dedopévwy tou Staklvouvtal kal armobnkevovtol o€ AUTO.

Mo v oAokAnpwBel to £pyo tng Staxeiplong aohalelag evog SIKTUOU, TIPEMEL OE TOKTA XPO-
VIKQ SLOOTHATA VO GUAAEYOVTOL KL VO OVAAUOVTAL OL AIapaitnTeg MANPOPOPLES IOV OXETL-
{ovTal e TOUG MAPOTTAVW TOUELG EAEYXOU. Mol TO OKOTIO QUTO amalteital n xprion epyaieiwv
AOYLOMLKOU, OTIWG:

o MAatdpopueg cUANOYNG Kat eAéyxou Siktuakwy Sedopévwv (NMS Platforms)

® EpyaAeia kpuntoypadnong (cryptography tools)

® Epyaleia auvBevtikomoinong (authentication) yla éAeyxo mpoéoBaong

e Juotnuarta eAéyxou elofoléwv (intrusion detection systems)

e Alapopdwon kat evepyoroinon Siktuakou telyoug npootaciog (network firewall)

e Edapuoyn pebodwv-noAtikwv aodaleiag (security policies)

e HuepoAoyla kataypadnc (logs) k.d.
KaBe éva amod ta napandvw epyoleia otoxeVel va KaAUPEL EMUUEPOUG TIC AVAYKES aodaleiog
€vOg Siktuou. Kabwg kabe éva amd autd €xel Stadopetikr dplthocodia xpriong Kol amoTe-
Aeopa, kaBlota tnv Staxeiplon aopaleiag evog SIKTUoU pia apketd mepimhokn Stadikaaoia.

Mo va eival anoteAeopatikn n Staxeiplon achaleiag evog Siktuou mpénel va ipoPAedBolv
OAeG oL TiOaVEG attieg r ta onueia KivdUvou, waoTe va ertheyouv Ta onuela 6rou xpetdlovtal
peYaAUTEPN TIPOCOX aTtd TOUG SLAXELPLOTEC.

JTn ouvEXeLla va eykataotabel To anapaitnTo AoyLopKo ota onueio Tou SIKTUOU ToU artalL-
teltal, wote va toug Bondroet va mapakoAouBoulv, va TPocTATEUOUV Kal VA eVTOTI{OUV TIG
TINYEG KWWSUVOU OTO GUVTOMOTEPO XPOVLKO SLACTNHAL.
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ﬁl Apaotnplotnta 3" (Znv aibouca Sidackaliag)
AvtioTolyloTe Ta mapakdtw epyaleio aodalelog (6€€Ld oTAn) UE TG AVAYKEG TWV TO-
pHéwv aodaleiag (aplotepr) oTrAN) mOU KAAUTTTOUV.

1. M\atdoppeg cuAloyng kat eEAEyxou
Siktuakwv dedopgvwy (NMS
Tnv opaAn Aettoupyia tou Siktuou. A, Platforms).

2. Epyaleia kpumtoypddnong

(cryptography tools).
3. Epyaleia aubevtikomoinong
Tnv mapakoAouBnon kat tov éAeyxo B. (authentication) yia €Aeyxo
NG MPOCBACNG 08 TUAKATA TOU 1) Kol npooPaong.
o€ 6Ao 1o SiKtuo. 4. Juotnpota EAEyXOU ELOBOAEWY

(intrusion detection systems).

Tnv aoddhela Twv Sedopévwy mou . 5. Alapopdwon Kot evepyomoinon
SLakLvovvTat Kat amoBnkeUovtal oTo diktuakou teixoug aodaleiag
Siktuo. (network firewall).

6. Epappoyn pebodwv-moALTIKwY

aodaleiag (security policies).
AlkoLOAOYNOTE TIC ETIAOYEG 0. ) )
7. Huepohoyla kataypaodn (logs)

7.3 Npotuna Awaxeipiong

To BaAOLKA CUCTATLKA 1 OVTOTNTEC QO Ta OToLa artoTeAelTaL £val TUTILKO ZUoTnpa Atoeipt-
ong Awtoou eivat:

e O Awaxelplotic Awktvou (Manager Server)
e O Avtumpoowrnog (Agent)
e H Baon MNAnpodoplwv Alaxeipiong (Management Information Base, MIB)

Ta o yvwota Mpodtuna Awaxeipiong Atktuou (Network Management, NM), ta onoia uho-
moloUv cuothpota Slaxeiplong elval ta:

e To SNMP (Simple Network Management Protocol) Tou Aladiktiou
e To CMIP (Common Management Information Protocol) tou OSI

7.3.1 BaowKA GUOTATIKA ocuoTratog Staxeipiong (MS - MIB - AGENT)

O Aayelplotiig Awktuou (Manager Server) ivat €vag n meplooodtepot H/Y, o omoiog Sia-
XElpiletal ta otolyeio Tou SikTUOU MoV £XOUV ETIAEYEL YU QUTO TO OKOTIO.

JuvnBwg €xel eykateoTnUEVES S1AdOpPEeG eDOPUOYEC KOl AOYLOULKO KO, AVOAOYQL LE TO OXESL-
oopévo clotnua Stoxelplong Siktuou, payatonolel TG €€R¢ PaoIKEG AelToupyiec:
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ATIOOTEAAEL QUTHOTA OTOUG OVTLTIPOCWITOUGC TIOU EVOL EYKOTECTNEVOL OTO SiKTUO.
NAOUBAVEL ATIOVTAOELG ATIO TOUG QVTLITPOCWITOUG.

Opllel petaPAntég mapakoAouBnonG oTOUG AVTLTPOCWITOUG.

MapakoAouBel toug cuvayeppoug (alarms).

MNpoodépet katdAAnAo reptBarlov Siemadng xpriotn yla tnv KaAUtepn mo-
pakoAoUBnon Twv nAnpodopLwv tou Siktvou.

‘Evag Avtutpocwrog Aiktuou (Agent) sival €va AOyLOLKO TIOU eKTEAE(TOL O KABE SLKTU-
oKn UTtO Slaxelplon CUCKEUN 1) cUOTNLAL.

Baowkég Aettoupyieg Tou eivad:

n cuAhoyr TAnpodopLWV OO Ta SLAXELPL{OMEVA AVTIKELLEVA TOU SLKTUOU
n SLaUopdwWon TWV TAPAUETPWY TWV SLAXELPL{OUEVWY OVTLKELUEVWVY

N AAvVTNon oTo OLTHHOTA TWV SLaxepLoTtwy StkTiou

n SnuLoupyia CUVAYEPHUWY KaL N ATTOOTOAN TOUG OTOUG SLOXELPLOTEG

Mua Baon MAnpodopiwv Ataxeipiong (Management Information Base, MIB) sival eva
oxnua anodrikeuong MAnpodopLwv o€ pia Bacn deS0UEVWY, TTOU XPNOLUOTIOLELTAL LA Th
SLOXELPLON TWV AVTLKELUEVWV/OVTOTHTWY O€ €va SIKTUO TNAETIKOWVWVLWY, OTtwg H/Y, extu-
TIWTEC, SpopoAoynTEG, SLavouElS KTA.

H Soun tng elval tepapyikn, HOLALEL e AVECTPAUUEVO SEVTIPO Kal kABe PpUANO eival Eva
SLoXELPLIOEVO QVTIKE(EVO, TO OTIOLO AVTLOTOLXEL O€ €vav MOPO TOU cuoTnuatog. Kabe sloa-
ywyn mAnpodopiag yivetal péow piag akoAouBiog aplBuwv mov ovopdletal Tavtonoinon
Avtikepiévou OID (Object Identifier).

Ot MIBs xpnotpomololv SouEG TVAKWY, SnAadn avtikeipeva pe moANEG petaAntég. OL Tti-
VOKEG €XOUV UNOEV N TieplooOTepeg eyypadeg Kal ta cuothpata NMS tig Staxelpiovral
XPNOLLOTIOLWVTOC EVIOAEG, OTIWG OVAKTNON, VAKTNON 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 oxedia-
oTNKE ard tov opyaviopo IAB (Internet Architecture Board) yta tnv avtaAlayn mAnpodo-
PLWV LETOEL TWV SLKTUAKWY CUCKEUWV KoL AmoTeAEL LEpOG Tou Eminedou Edappoywyv tou
povtélou TCP/IP.

To SNMP mapakoAouBel ta yeyovota mou cupfaivouv og éva SIKTUO, WOTE EVNUEPWVEL TOV
Sloxelploth. Eva SIKTUOKO YeyovOg Umopel va eival oTdNMOTE Umopel va TpokaAEoel adu-
vapio ouvdeoIUOTNTAG, OTWE N OMWAELD YPOUUNG ETLKOWVwViag, kot to SNMP pmopet va to
avtiAndOel mapakoroubBwvtag yla mapddelypa to péyebog tng kivnong os pla ocuvdeaon.
Omnotadnmnote cuokeur] pe texvohoyia TCP/IP pmopel va mapakohouBnBei péow tou mpwto-
KOAou SNMP.

To mpwTtokoAAo amoteAeital amnod:

o Aayxelplotii/€¢ SNMP (SNMP Manager)

o Aoyxelpl{Opeveg ZuokevEg (Managed devices)
e Avtunpoocwrnioug SNMP (SNMP agents)

e M Baon NAnpodopiwv Ataxeipiong (MIB)

Baolkag tpomnog Asttoupyiog SNMMP. e Lo TUTIKA Xprion Tou pwTtokoAou SNMP, umtdpxet
£VaG aplOUOC CUCTNUATWY UTIO Slaxeiplon KaBwg Kal €éva i TEPLOCOTEPQ CUCTH AT SLlayel-
pLong. To AOyLOULKO Tou ekteleital oe kKABe SIKTUOKA UTIO Slaxeiplon cuokeur f cloTNUA
ovopaletal avitmpocwnog (agent) kot avadépel pEow Tou TpwTokoAAou SNMP ota cuoth-
pota Stoxeiplong. H emikovwvia tou SNMP yivetal LETAEU TwV CUCKEUWVY KOl TOU oTaBpol
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Slaxeiplong tou Siktvou, o omolog MpoBaAet Tig mMAnpodopieg oto Slaxelploth.

Jtn Baoikn tou popodr, to SNMP culAéyel ebopéva Slaxeiplong Ta omola opyavwvovtal
o€ LEpapXLIkEG Sopég MIBs, omwg ot SMI SNMPv1 kat SNMPv2 (Structure of Management
Information).

Me xpnon petofAntwy, onwg free memory (StaBéopn pvhApn), system name (6vopa ou-
otnuartoc), number of running processes (aplOUOC ekTEAOUUEVWY SLEPYAOLWV), KOL EVIOAWYV,
propei kot cUAAEYEL SeSopéva armd TIC CUOKEVECG TOU SIKTUOU KOl EVNEPWVEL TOV SLOXELPL-
OTH Yl TNV KAtdotaon Touc. Emiong, emitpénel evépyeleg, Onwe n ebopuoyn véog mapo-
MHeTpoOmoinong i n aAlayn TG UTtdpxovoag NS SIKTUAKNG dtatagnc.

Ytov mivaka 7.3.2.a mapouolalovtal oL Baclkég eVTOAEC Tou SNMP Kal oL eEVEPYELEG UE TIG
ormolec autég oxetilovtal.

EVtoAég Evépyela
EMLKOWWViG
SNMP
Get avaktnon dedopévou
GetNext OVAKTNon enopevou dedopévou
GetBulk padikn avaktnon deSopévwy
Set OPLOMOC TIUNG HeTaBANTAG
Inform mAnpodopnon
Response amavtnon
Trap €160moinon oNUAVTLKOU YEYOVOTOG

Mivakag 7.3.2.0 Baokég evioAég tou SNMP

Onwc mapatnpol e otnV €lkOva 7.3.2.0, n Omoilo MopouoLAleL oXNMOTKA T Stoxeiplon pog
SLKTUAKNC CUOKEUNC UE EVOWUOTWHEVO Avtumpoowrio SNMP, AapBavouv xwpa ta €€ng BA-
HOTAL KOTAL TRV ETILKOLVWVIAL

Mapadelypa evtoAng Set:

o O Awaxelplotig AKtUoU, HECw TOu ZTaBpoU Awaxeiplong, kv tnv emiKowwvio
oTéAvovtog tnV evtoAn Set mpocg évav Avtunpocwno SNMP.

® 3TN GUVEXELQ EVNUEPWVETAL N TLUN EVOG avTLKelpevou-0ID otov Avtutpocwro SNMP, o
onolog elval eykateoTnUEVOG o€ pia Alaxelpl{Opevn ZUGKeLR Tou ALKTUOU.

MNapadelypa evioAng Get:

e O Awaxelplotrg AwtUou, péow tou Ztaduou Awaxeipiong, Eekvd tnv emKowwvia
oTéAvovTag TNV evtoAn Get mpocg évav Avtutpoowrno SNMP.

® YTn OUVEXELD O ZTaONOG Alaxeipiong AapBAveL Yla OmAvVTNON HE TNV TIUR EVOG QVTL-
keipevou-0OID amo tov Avtumpoocwrno SNMP, o omolog elval eyKATECTNUEVOC OE ML
Avoxelpl{Opevn ZUGKEUN ToU ALKTUOU.
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e O Aiayxelplotiig AiktOou, HEow Tou ZTaOuou Alaxeiplong, eVnEPWVETOL YLA TNV TLUN

TOU aVTIKELpEVOU-0ID amo TNV OMOHOKPUOUEVN ALKTUAKN ZUCKEUN.
MNapadelypa evioAng Trap:

e O Avtuunpoownog SNMP, o omoiog eival eykateoTnUéVog o pa AtoyelpL{Opevn Zu-
OKeUN Tou AlkTUoU, dnpLoupyel Kol amooTEAAEL Lo evtoAn Trap pog Tov ZToduod At-
axeipiong.

o O Awaxelplotig ALKTUOoU, HECW TOU ZTAOpOoU ALaXEipLoNG, EVNLEPWVETOL LA TO GUUBAV
ToU €AaBE XWPQ OTNV ATMOUAKPUOUEV ALKTUAKR ZUCGKEUNR.

Ateukpviloupe OtLta avtikeipeva-0ID Bpilokovtal péoa otic Sopég MIB twv ALoxelpl{OUEVWY
JUOKEUWV.

Ewkova 7.3.2.a: Aloxeiplon SIKTUAKIG CUCKEUNG E EVOWHATWHEVO AvTipoowrio SNMP.

To SNMP £xel epdaviotel otig ekbooelg SNMP v1, SNMP v2¢, SNMP v2u, SNMP v2 kal otnv
o poodatn SNMP v3, oL omoleg eival EUTAOUTIOUEVEC HE TIEPLOCOTEPEG EVIOAEG Kal KOAU-
TITtouV e SLadopeTIkO TPOTO Ta mineda aodAAELAG TNC AUBEVTIKOTIOINGNG KAl TNG OKEPALO-
mrag, onwcg dpalvetal otov nivaka 7.3.2.5.
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‘Ek6oon SNMP AuBevtikonoinon Kpunttoypadnon
Xpnon 2upBolooelpdg .
SNMPv1 (Community String) Oxt
Xpnon ZupBolooelpdg .
SNMPv2c (Community String) Oxt
SNMP v2u Xprjon Ovopatog Xprotn 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 aopAAeLag TouC.

ﬁl Apaotnpotnta 4n (2tnv aibovoa Sidackaliog)

Kata tn Aswtoupyia tou mpwtokoAAou SNMP o éva Siktuo umdpyouv ta akoAouba
oTolela:

Ataxelplotic Aktvou (avBpwrog)
>TaBuOC AloxelploTthg Alktuou
Awaxelpllopevn ouvokeun 1
AvTIpOOWIO¢ CUOKEUNG 1
MIB cuokeung 1
Alaxelpl{Opevn cuokeun 2
AVTUTPOGWITOG CUOKEUNG 2
MIB cuokeung 2

EvtoAn GET

EvtoAn SET

EvtoAn TRAP

EvtoAn GETBULK

Mpaypoatomolnote £va mayvidt poAwv avalapBdavovrag va urtodubeite éva amo ta no-
PATIAVW OTOLXELD. 2T CUVEXELA UAOTIOLHOTE TOl 0KOAOUBa oevapLa:

1. EktéAeon evtoAng GET

2. EktéAeon evioAng SET

3. EktéAeon evioAng GETBULK
4. ArtootoAr) evtoAng TRAP

Metd TNV OAOKANPWON TNG QVOTOPAOTAONG EKTEAECNC TWV EVIOAWV, culntnote
oTNV OAOUEAELA TNG TAENG:

® TLoog mPoBANUATLOE Ao ToV TPOMo Asttoupyiag tou SNMP;
e [lolol elval oL Bacikol CUVTEAECTEG TTOU TTPOKAAOUV TNV EKTEAECH LLOG EVTOANG;
® Jog ¢pavnke mepimAokn n Asttoupyla Tou; Nat i OXL Ko yLoti;
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7.3.3 NpwtokoAAo CMIP

To CMIP (Common Management Information Protocol) eival éva mpwtokoAAo dlaxeipt-
ong SIKTUOU Tou povTélou emikowvwviag OSI, yia tTnv avtaAlayn mAnpodoplwv LETALY
edpappoywv Slaxeiplong SIKTUOU Kal TwV SLaxelpl{OUEVWY QVTLTPOCWTIWV.

To CMIP amotelel évav avtaywviot Tou SNMP kat emutpémnel tn SIKtuakn Staxeiplon ou-
OKEUWV SLAPOPETIKWV 0PYAVICHWY OAAG KoL KOTAOKEUAOTWY. YAOTOLE(TAL OE ouvepyaoia
pe ta mpwtokoAAa ACSE kot ROSE, Ta omola eivat mpwtokoAAa Tou emnedou ebpapUoyng Tou
OSl:

e To ACSE (Association Control Service Element) xpnotpomnoteitat yia vo Slaxelplotel Tig
Slaouvdéoelg avapeoa oTig SLOXELPLIOMEVEG CUOKEUEG, OTIWG TNV ETLKOWVWVIA HETOEY
Tou Slaxelplotn Kal twv CMIP avtutpoownwyv (CMIP agents).

e To ROSE (Remote Operation Service Element) xpnotpomnoteitat yta OAeg TI¢ avtaANOyEC
Sedopévwv tou CMIP,

Baowkdg tpomog Asttovpyiag CMIP. To mpwtokoAo CMIP armattel tnv eykabidpuon evog
OUOXETLOHOU PETaED TwV SLaxelpl{OUeEVWY GUCKEUWY TPV TNV €vapén omolacdnmote AAANg
ETUKOWWVIOG KoL avTaAAayn g dedopévwv. AUTO YIVETAL LE TN XPr 0N UNNPECLWY CUCXETIOHOU
tou CMIS. To CMIS (Common Management Information Services) nepiAapBavel éva cUvolo
UTINPECLWYV, OL OTIOLEG XPNOLUOTIOLOUVTOL YIa TN POGBacn Kal ToV EAEYX0 TWV SLKTUAKWY
OTOLXELWV KAl CUCKEUWV. TN CUVEXELX LE TN XPNON TWV UNNPECLWY £l8omoinong Kot dlaxei-
plong tou CMIS umopet va petadépel dedopéva Sloxelplong amo Kat mpog tig Stoxelp{oue-
VEC SIKTUOKEG OUOKEUEC.

Onwg npoavadépape to CMIS meplhapBavel unnpecieg cUCXETIOMOU, El80moinong Kat Sta-
Xelplong, 6nmwg autég pailvovtal otov mivaka 7.3.3.a.

Ynnpeoieg CMIS | Evépyeleg
Yninpeoieg ouoxeTiouoU
M-INITIALISE Snuoupyia CUCXETIOMOU HETALD CUOKEUWV
M-TERMINATE SLaKOTI) CUCXETIOMOU HETALY CUOKEUWV
M-ABORT QTTOTON SLAKOTI) CUCXETIOMOU LETOEY CUCKEUWV
Yninpeoieg etbomoinong
M-EVENT-REPORT QTTOOTOAN YEYOVOTWVY
Yrninpeoieg diaxeipiong
M-GET avaKTNonN WLoTNTAG
M-SET OPLOUOG LBLOTNTAG
M-ACTION amnaitnon EKTEAEONG LLLOG EVEPYELOG
M-CREATE Snuoupyia evog aviikelévou Slaxeiplong
M-DELETE Slaypaodn evog aviikelpévou Slaxeiplong

Mivakog 7.3.3.a: Yninpeoieg tou CMIS
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Qotooo, apolo ou To CMIP mpoodépel MOAU eEPLOCOTEPEG AELTOUPYIEG OE OXEON ME TO
SNMP, oL SIKTUOKEG OUOKEUEG ToU AlaSIkTUou umootnpilouv To MpwWTtokoAAo SNMP kat oxL
to CMIP. Auto ocupBalvel ylati Ta cuotipata dlaxeiplong Kot oL aviumpoocwnotl tov CMIP
glvat oAU TtLo mepimAoKka KoL €XOUV PEYAAUTEPEC OMALTOELS O€ TTOPOUG GUGTHOTOG VLol TN
Aeltoupyla Toug.

7.3.4’EAey)oG6 Kaw mapatipnon Siktoou pe xprion NMS

Onwg npoavadépape, éva Zuotnpa Alaxeiptong Awtuou (NMS) sival €vag ouvSuaouog
gpyaleiwv UALkoU r/kat AoyLoULKoU, Ta oMol ETITPETIOUV OTO SLOXELPLOTH va TUPBAETEL Ta
ETUUEPOUG OToLXEl amd Tta omola amoteAeital éva SIKTUO Kol Vol TO EAEYXEL LA ONUELD PE
nipoBAnuatikn Aettoupyia o€ ox€on e Ta amodekTa enineda Asitoupylag.

To NMS mapakoAouBei eowTePLKA SLopKwG TO SIKTUO yLa TUAUATA UE opyr Asttoupyia A
aduvapio anokplong, mou mBavo va odeihovtal o€ UTEpHOPTWON YPAUUWY, SLAKOULOTEG I
OUOKEUEC EKTOG AELTOUPYLOG, UTINPECLEC XWPLG AmOKPLON, YPAUUES XWPLG EMLKOWVWVIA K.A. Kol
eldomnolel Tov Stayxelploth LEow e-mail, pnvupatog SMS n kamola GAAN popdn cuvayepuou.

Mapadeiypata yla To mwe UMopEL va IpayHatonotiosl eEAEyxoug sival va oteilel aitnua
npoPoAng pLog otooeAidag (HTML request) oe éva Alakoptoth lotooeAidwv (Web Server)
va oteiel éva e-mail péow tou SMTP g éva Alakoploth HAektpovikng AAAnAoypadiag (Email
Server). Emiong XpnolonoLel MPOKOOOPLOMEVEG TIMEG LETPROEWYV, OTIWG O XPOVOC ATIOKPLONG,
n StaBeouotnta, xpovog ANEng KA.

OuotaoTtikad éva NMS amoteleital and otolyeia mou avaAappavouyv:

o EVTOMLOMO CUGKEUWV SIKTUOU, OUTOUATO EVIOTILOKO EVOG SLOXELPLIOUEVOU QVTIKELLEVOU,
OTWG €vag Slavopéag, OTav auTto cuvdEeTal oTo SikTuo.

o NMapakoAoUBnon cuokeVWV SIKTUOU, WOTE va £XOUV LYLH AElToUpYia KOL VO AVTATTOKPIVO-
VTOL OTLC TIPOKOOOPLOUEVEG QMALTAOELG AOS00T1¢ TOUG.

e Avdaluon anddoong SIktuou, e tapakoAolBnaon xprnong elpoug LWvng, AMWAELAG TTOKE-
TWV XPOvou ARENC Kol AANAEG CUOKEUEG LE EVEPYOTIOLNIEVO TIPWTOKOAAO SNMP.

® ‘ESUMVEG ELBOTIOLNCELG |LE OPLOPO CUVAYEPHWY YL TAL AVTIOTOLXA OeVAPLA TIPOBANUATWY
KOl ATIOOTOAN €L6OTIOLOEWY OTOUG SLOXELPLOTEG.
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Ewova 7.3.4.a: NapdBupo Staxeiplong diktuou pe xprion Demo OpenNMS

ZOotnua Alaxeipiong Altktuou e xprion npwtokoAAou SNMP. Onwc mpoavadEpape, unap-
xouv edappoyéc NMS mou umootnpilouv To MPpwWTOkoAAo SNMP, kaBw¢ TOANEC CUOKEUEG,
avefapTtNTWE KATAOKEUAOTH, €X0UV eVvowHatwUéVoug SMNP agents kot SleukoAUvouv TtV
TlapakoAoUONOH 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 oxNua MIB mou amatteitat yia va yivel n Staxeiplon tTng CUCKEUNC.

Fevikotepa ta NMS pe xprion mpwtokoAAou SNMP emitpémnouy:

TN ouMoyn 6edopévwy amnod onoladnmnote npoghevon SNMP

NV emdoyr Twv avtkelpévwy 10D mou Ba mapakoAouvBnBolv

v umootnptén SNMP mvakwy kat Snutoupyia mpocapuoouévwy MIBs
™ AnYn SNMP nayidwv (traps) amnod epappoyEg kol CUOKEVEC TOU SLKTUOU
™ SLapopdwWon cUVAYEPUWY KoL TLLWV 0plwv mapakoAolBnong

A H eykatdotaon evog NMS Sgv pmopel amd povn Tng Vo KAVEL ATTOTEAECUOTIKN

TN Staxeiplon kat EAeyxo Tou SikTuou. Ma va cupPel auTto, ol SLaxelploTeG odel-
AOuV va 0plooUV 0TO CUCTNUA TOUG KATAAANAOUG CUVAYEPLOUG, OTO KATAAANAQ
onuela, wote va eVIomi{ovTal Kol VO AVTLLETWTITLOTOUV TO TIPOBANUATIKA onUEela
o€ SLOKOMLOTEG, EDAPHOYEG Kal ETKOWVWVLA, TPV autd e€eAyBolv o TIOAU oo-
Bapotepeg BAGPEG.

H edappoyn pe tnv mhatdpopua Staxsipiong NMS eykabiotavtal o éva otabuo spyaociag,
ETUKOWWVEL LE TLG SIKTUAKEG CUOKEUEG KOl OUAAEYEL SedOpEVA OTTO TIC TANPODOPLAKEG BACELG
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(MIB) toug. Ot mAnpodopieg mpoBdaliovtal, eite oto mapdBupo/koveola Sloxeiplong tng
edapLOYNG €lTe WG ATAEC TIUEG, £TE WG OTATLOTLKA, £(TE Pe Lopdr) 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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AIAXEIPIZH AIKTYOY

Epwtioslg— Aoknoeig KepaAaiov

1.
2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Tielval éva Zuotnua Ataxeiptong Atktoou (NMS);

T Suvatotnteg mpoodEpel Eva cuoTnpa mapakoAolBnong kot dtaxeiplong tou Stktvou
otov Slaxelploth;

Moloug topelg Staxeiplong meptAapBAveL To LOVTEND SLaxelpLlong SIKTUOU TNAETILKOLVWVL-
WV ToU opyaviopou OSI;

Me Tt acxoleital n Awaxeipion Noapapetpomnoinong (CM) tou povtélou Alaxeiplong At-
KTOwWvV tou OSI;

Motot elval o otoyxol tng Alaxeiplong Mapapetpomnoinong tou HoviéAou Alaxeiplong
AwktOwv tou OSI;

AvadEpeTe OVOUOOTIKA TLG TIEVTE SPACELS AMO TIG OTMOLEG amoteAeital n Alaxeiplon
Mapapetponoinong tou povtéhou OSI, TG00 yLa To UAIKO 000 KOl YOl TO AOYLOULKO.
TiLepyaoieg mepthappavel o Zyebdtaouog kat Atayeiptan CM kol o EAeyyoc Mapauetporoi-
nonc¢ otnv neploxn Alaxeiplong Napapetponoinong tou poviehou OSI;

TLepyaoieg nepthappavel n Tavtonoinon Mapaustpornoinong, n KootoAdynon Karaota-
on¢ Mapauetpormoinong kal n EnaAndsvon kat AéloAoynon MNapauetponoinong otny me-
ploxn Alaxeiplong Napapetpomnoinong tou povtéAou OSI;

T elvat To odpaAipa kot to AdBog kat ota n Stadopd toug, cuudwva pe t Alaxeiplon
SpaAudtwy tou povtédou OSI;

Me mtolo Tpomo umopei o StaxelpLotrg SIKktUou va evtomioet éva cdAaApa oto SiKtuo;
Ano mola Brpata anoteAeital o KUkAog Emefepyaoiag Alaxeiplong IdaApdatwy (Fault
Management Process Cycle);

T elval n Alaxeiplon Emdooswy (Performance Management) tou povtélou Alaxeiplong
AwtOwv tou OSl;

TLodeilel va KAveL 0 SLaxeLpLoTr¢ SIKTUOU Katd tnv Aloxeiplon EMS6oewv Tou HovtéAou
OSI, WOTE Vo KATAOTPWOEL UL ATIOTEAECHLOTIKY OTPATNYLKA CUAAOYNC KoL OVAALONG TWV
bedopévwy anoddoong tou Siktvou;

TL poodEPeL 0TOV SLOXELPLOTH SIKTUOU ULt OWOTA OXESLACUEVN OTPATNYLKT) GUANOYNAC
KaL avaAuong twv dedopévwy anddoong tou SikTuou;

TL elval n Awaxeiplon Kootoug (Accounting Management) tou povtélou Alaxeiplong
AwktOwv tou OSl;

Molog eival o okomog tng Alayeiptong Kéotoug tou povtélou Alaxeipong Alktuwyv Tou
OSI, avaloya pe TO OTOXO TOU EKACTOTE OPyavIoUOU N eTXelpnong;

Tu elval n Alayxeiplon Aodpaleiag (Security Management) Tou poviéhou Alayxeiplong
Awktowv tou OSI;

TLMpéEmel va tpaypatonolnBel, wote va eival amotedeopatikiy n Alaxeiplion Aodaleiog
Tou pHovtélou Alayxeiplong Atktowv tou OSI;

Ti elval o Atayelplotng Aiktuou (Manager Server) Kot ToLeG eivat ol BaoLKEG Asltoupyieg
TIOU ETUTEAEL;

TL elvat o Avtutpocwnog Awktuou (Agent) kal ToleG givat ol BaolkEG AeLToupyleg ou
ETUTEAEL;

Tu elvat n Baon NAnpodoplwv Alaxeipiong (Management Information Base, MIB) kot
mola eivat n dopn Tng;

T elvat to mpwtokoAo SNMP (Simple Network Management Protocol) kat ano mola
Baowka otolyela amoteAeital;

TLelval éva SIKTUAKO YeYovog oUdwva e To TTPWTOKoAAO SNMP;
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24.

25.

26.

27.

28.

29.
30.

Mwg Aettoupyel To mpwtokoAAo SNMP;

Moteg eivat ol Baolkég eVTOAEC Tou TTpwWTOKOAAoU SNMP;

Mowa Sladopd €xel n mpwin €kdoon SNMPv1 tou mpwtokdAAou SNMP pe tnv 1o
npoodatn ékdoon SNMPv3 avadoplkd pe Ta otolxeia aocdaletlag tng aubevtikomoinong
KOl TNG AKEPALOTNTAG;

Tieival to pwtokoAo CMIP (Common Management Information Protocol) ko aré mota
Baoikd otolxeia amoteAeital,

Mota eivat ta U0 Baotkd MPpwTOKoAAa ou xpnaotuornolel to CMIP, ylati xpnotpomnolou-
VTaL Kal o€ Tolo emninedo tou povtélou OSI Bplokovtal;

Mwg Aettoupyel To mpwtdkoAAo CMIP;

Moteg eivat oL Baotkeég uttnpeoieg tou CMIS avaloya pe TG Epyacieg TTOU MTEAOUV;

Aoknoelg o€ Epyaotnplako NepiBaiiov

1.

Mreite otnv Lotooeliba tou Demo OpenNMS (http://demo.opennms.org/opennms/

index.jsp) kot pehetnote to mepBaAlov dlaxeiptong Siktuou mou poodEpPEL.

e [M\onynBeite otoug SLakopLloTEG Kat Selte ta otolkela mou pofdaAlovtal otnv 086vn
Slaxeiplonc.

e Evtoriote €éva ouvayepuo kot Selte TNV attia tou.

e Avalntnote pa Slaxelpl{opevn cuokeun amo tnv IP dtevBuvor) tng.

e Acite éva ypadnua (uevol Reports->Charts) kat culntiote Tl cupnepdopata Byalete
ard aUTA CXETIKA UE TN Aettoupyio Tou Siktuou.

. Eykotaotrote oto £pyaoctrplo pa epapuoyn Staxeiptong diktvou, avaloya pe To mepL-

BaAlov Aettoupykol cuoTtrpatog rou sivat Stabéoio. Mpoteivovtal oL

OpenNMS (http://www.opennms.org/get-opennms/)

Net-SNMP (http://www.net-snmp.org/download.html)

r omota AAAN £XETe 6N EyKATECTNEVN OTO EPYACTAPLO OOC.

e MeAetrote to meplBAaAAov Slaxeiplong mou mpoodEpeL N eyKaTECTNUEVN EdapUOYn.

e Exteléote éva mapadelypa evtoAng GET kal Seite Ta amoteAECHATA TNG.
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aLo-80
AzOD A Al

Elcaywyn

Y’ auto to kedAAalo Ba LEAETCOUE TNV avayKalOTNTA TG Mpootaciag Twv mAnpodopla-
KWV CUCTNUATWY KoL TWV EMKOWWVLWV TOUG. ApxIKa Ba yivel pia mpoomabela avayvwplong
Tou TpoPAnuaTog, SnAadr amo moLov Kol yLaTi TpEMEL va pootateuBoUv ta MAnpodopLlakd
CUOTHHOTA KOL OL ETILKOWVWVIEG TOUG. Katomy B LeAETHOOUE TIG BACLKES EVVOLEC TNG A0DA-
Aelog SIKTUWV Kal TEAOC Ba TepLlypAdOUV OL TEXVLKECG KOl TOL LETPA AVTLUETWIILONG ATIELAWV.

A okTikoi ZToxot
Me tnv ohokAnpwoaon tou 8% kedalaiou ot pabntég Ba mpénel va eival os Béon va:

® 0pilouv TIG BaOLKEG Evvoleg TNG aodAAeLlag MAnpodopLWV

® SLATUTIWVOUV TOUG KvEUVOoUE Kal TG aduvapieg twv Siktvwv H/Y

e chapudlouv pebddoug kal gpyadeio avayvwplong tng mapafiaong tng achaielog
KOlL TTPOOTAOLAG TG

e cdapudlouv tpomoug, nebddouc kal epyaleia, wote va unopolv va dtacdalicouvv
™ SLaBeoUOTNTA TWV TTIOPWV KOL TWV TANPODOPLWY EVOC UTTOAOYLOTLKOU GUGTHUOTOG -
SKtuou

® xpnotpomololv Kot vo. pubpuilouv otolxelwdwe to telxog mpootaciag (firewall) evog
H/Y - Swktvou

e c&nyouv tn onuoaocia g aodalelag mAnpodoplwv Kot SIKTUWV oTo TEPIBAANOV LLLOG
ouyxpovng emixeipnong

ASaKTIkEG EvotnTeg

8.1 Baowkég evvoleg Aodalelag Sedopévwy.

8.2 EUTLOTEVUTLKOTNTA - AKEPALOTNTA - SLABECLUOTNTA - AUOEVTIKOTNTA — EYKUPOTNTA.
8.3 Aduvaieg — kivduvol.

8.4 M£Bobol kal Texvikég mpoaotaoiag.

8.1 Baolkég €vvoleg AodaleLag dedopsvwv

o va KOTaVOorOEL KATIOLOG TNV €VvoLla TNG AoPAAELOG, TIPETEL VAL OTTAVTIOEL OTA EPWTAOTA
TL onuaivel n achalela yla Tov KaBéva amo gpdg, motot eivat autol ou npoomabolv va
napaBLacouy Tnv aodAAEL KOL TIOLEC ELval OL TTPOBECELG TOUG.

O TOUG TEPLOCOTEPOUG OO EUAG, OTAV OKEDTOUOOTE TNV aodpAAELd O OXEON UE TNV TE-
XVoAoyla KOl TOUG UTTOAOYLOTEC, EVVOOUE OTL KATIoLoG BEAEL val UTIOKAEPEL TOV apLOUO TNG
TUWOTWTLIKAG KOG KAPTAG 1} TOV TPATElLKO Aoyaplacuo pag yla mtpodaveic Adyouc. Aro tnv aAAn
LEPLA, av KATTOoLOG elval avBpwrtog mou emtdpad Kal ETNPEATEL KOWWVIKOTIOALTIKA [LE TOV TPOTIO
{wng tou Kat tnv SoUAeLd Tou, TBavdv kamolot va evlladEpovtay yla T mAnpodopieg mou
aroBnkeVEL OTIC NAEKTPOVIKEG CUOKEUEC TOU KAl YLal TLG TTANPOdOpPIeg TToU HETADEPEL LECW
Twv Snuoociwv diktuwv Kal va poomaBbricouv va umokAEPouv Kamoleg mAnpodopleg amnod
TO NAEKTPOVIKO TOU TaXUSPOUELD. Z€ YEVIKEG YPAUUES, O MECOG AvBpwrtog eival adlddopog
TEEPAV TWV MANPOdOPLWY TTOU TIBAVOV amoBNKEVEL GTOUG UTIOAOYLOTEG KL AVTAANACGOEL LECW
NAEKTPOVIKWV CUVAANQY WV, TWV OTOLWV N UTTOKAOTIH) UIMOPEL VO amopEPEL KATTOLO OLKOVOULKO
odelog.
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Map’ 6Aa autd, a¢ uToBECOUE OTL YEVIKOTEPA aodAAELa glval n TPoomABela TPooTAciog
amo eEWTEPIKEG ETUPROUAEC TWV TTANPOPOPLWY KOL TWV CUCTNHUATWY, KOTA TNV SLAPKELD TNG
AelToupylog Toug 1 KATa Tt SLApKELA ETILKOWVWVIAG e AANA NAEKTPOVIKA TTANPOdOpLAKA GU-
otAuaTa.

3’ aUTO TO onelo TIPETEL VO SLEUKPLVICOULE TL E(VOIL UTO TIOU TIPETIEL VA TIPOOTATEUCOULLE.

Népog Anpodoprakol Zuctrpatog | Ayado (Asset). KaBe avtikeipevo i mOPOG mou avrKeL
1 urtootnpilel éva mAnpodoplako cuoTNUA Kol To omolo afilel va mpootateuBeL.

Ta ayabd eivat:

e Ktipta, Ymoloylotég, Awktuakr Yrodoun,

e EruumAa, KTA

o Apyxeia (NAekTpoVIKE, évtumal)

® Noylopikod Edappoywy, AelToupyLkd Zuotnpata, KTA.

‘Opwg notog emiBouAeletat TNV A0HAAELA TWV CUCTNUATWY KoL TWV ETILKOWWVLWV;

Av yupiooupe miow otov SgUTeEPO TTayKOGULO TIOAEUO VoL SoUHE €va mapadetypa. Ag urtoBe-
OOUWE OTL elpacte otnv B€on Twv Mepuavwy kal OEAOUUE va EMIKOWWVACOUUE HeTadEpo-
VTG pnvopata yua TG B€oelg mou mpokeltal va mANEeL n agpomnopla oe OAn tnv Evpwrn.
'O\eg oL eAeUBepeC KUBEPVNOELS TIC KOOUOU e KABE TeXVOAOYIKO HEao Ba mpoomaboucay va
urtokAéPouv auUTEG TIC TAnpodopiec.

ETOpEVWG 0 TTPWTOC Tou €Xel Adyoug va mapapLdcel thv aoddaAela mAnpodopLwy Kal et
KOWWVLWY, Kabwg Kol To avtiBeto va T mpootatelosl e KABe tpomo kot mbavotnta
SlaBétel kal To KaAUTEPO €OMALOUO, gival oL KuBepvhoels. Baowkd otolxeio otnv aoddiela
elval va kaBopicoupe molol elpacte Kat and motov BéAoupe va mpootateuBoulpe, Snhadn
TIOLOG €lval 0 KAAOG KAl TTIOLOG O KOKOG.

H ouvnBng taktikn mou akoAouBel cuvnBwe pLa etatpeia f évag opyaviopog e moAAoug
epyalouevoug Kal eAATeG ival va ansuBuvBel og cupBolloug aoddlstac. H Bewpla mou
unootnpiletal and autoug ival “000 mepLoootepn achaAela mtevxBel Tooo kaAUTepa”.
2TN MPAYUOTIKOTNTA OUWE LoXUEL OTL 8ev umapyel anoAutn acdalela kal Baciletal otnv
6€a OtL n anmdAutn achaiela Pnopel va emteuxBel povo, otav dev Slaxelpl{Opaocte gvai-
oOnta Sedopéva kal Otav €V UTIAPXOUV LUCTLKA TIOU TIPETIEL VAL LETad0B0UV.

Baowopuevol o’ autr) th Bswpia n aopAAELa TTOU Ptopel va TETUXEL KATtoLog Baciletal mavta
€ MLl AVAAUCT) QVTLOTAOHLONG TOUG KOOTOUG KOl TV WPHEANUATWY TTOU UIOPOUV VAl ETTL-
teuxBoulv, avtiBeta pe Toug eldIKOUC aoPAAELAG TTOU UTIOOTNPIlOUV OTL TIPETEL VAl EMEVOU-
BoUV 000 To SUVATOV MEPLOCOTEPO XPHHATA, WOTE Va eMITEUXOeL N amoAUTH MpooTacia Twv
TIANPOdOPLWV KAl ETIKOWWVLWV. a mapadelypa o€ o Tpanela molo sival to péyebog tng
enévduaong mou KAvel otnv achaAela; Kat av o aptBpog PLag moTWTLKIAG KAPTAG TToU XABnke
Sloppelioel, OLEG elval OL GUVETTELEC; Elval TTOAAQ TO o paSEly AT LE TIEPUTTWOELG TTOU EYL-
VOV 0lYOPEC E aVTIYpad O TILOTWTIKWY KOPTWV O€ TIOAELG 1 KoL XWPEG TTou Sev eixe emtokedtel
TIOTE TOU O KATOXOG TNG TLOTWTLKAG KAPTAG. Mola ival n enidpacn amod TETOLN MEPLOTATIKA
otnVv aflomioTia TN TPAmelag Kol oo TO KOOTOG OE aVTLoTABUIoNA LE TV eMEvOuUcn oThv
aodAAeLla TTOU £XEL KAVEL,

Ol ouVvEneLeg amo tnv rapaBioon tng achaielag evog ayabol pnopel va eival AUECEG OLKO-
VOULKEG OGUVETIELEG, OTIOU UIopel eUKoAa va HUeTPnBel To KOOTOC TOUG, OMWG YLa TTaPASELY U
N enavayopd evog UALKOU WETA TNV KATAOTPOdN, OLWE UMOPEL Vo UTTAPYOUV KOl EUUECEC
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OUVETELEG TTOU OeV elval EUKOAO va UTIOAOYLOTEL TO KOOTOG. MNa mapadelypa, av pio tpansla
Téoel BUpa urtokAomn ¢ Twv Kwdikwv web banking, Ba xabel n epumictoocuvn Kot pall Ba xa-
BoUv kal ol meAdteg TnG. Eva AAAO KOOTOC Ba TV Ol VOULUEG CUVETELEG TTOU TILBAVOV va
UTIAPXOUV WC amotéAeopa tng mapafiaong aodalelag. TEAOC, av TO POIOV TTOU TAPEXEL ULa
gtalpela eival untnpeoieg mou Baocilovral o mMAnpodopLOKE CUCTAUATA KaL N tapaBioon Tng
aodpalelag pokAAeoe HOVIUN 1) apodikn aduvapia mapoxng tng unnpeoiag (enibeon DOS-
Denial of service), To KOOTOG N TAPOXNG UTNPECLAG ElvaL AvVUTIOAOYLOTO TEPQ OO TO KOOTOG
ToU uropel va umtapéel AOyw VOULKWY CUVETELWV. Mo TapAdelyia, av Lot TNAETUKOLWVWVLOKNA
etatpeia kwntng tnAedwviag SnAwoel aduvauio va mapéxel KAROELG, unvupota, Aladiktuo
enti pa eBSopada, ol anwAeleg TBAVOV va €ival AVUTIOAOYLOTO LEYAAEC.

8.2 EMTILOTEVTIKOTNTA - OKEPOLLOTNTA - SLABECLLOTNTA - AUOEVTIKOTNTA — EYKUPO-
™Tnrta

Téooepa ival Ta BaotkA PoBAOTA TTOU TIPEMEL VAL EMIAUCEL KATIOLOG KOTA TNV avAAuan Kot

10 oxeblaopd tou eminedou NG acdAAELaG TTOU BEAEL vaL ETILTUXEL.

To éva avadEPETAL WE EUMIOTEUTIKOTNTO TWV MANPOdOPLWV KoL OXETIZETAL LE TNV TIIBavOTNTA
Sloppong minpodoptwy. MNa mopddetypa, 0tav amooTEANOUE TOV ApLOO TNG MOTWTIKAG O
Kaptog, O€houpe va to apaldPel LOVO 0 TAPAANTITNG KAl KAVEVAC AAAOC.

Epmotevtikotnta (Confidentiality) elval n amotporr) tng mpooBaong oe WOLWTIKEG TIAN-
podopieg amod aroua mou Sev €xouv e€ouclodotnan.

To deUtepo Baoiko mpoPAnua eival va e€aodaAloTel N avayvwpLoLLOTNTA TNG TAUTOTNTAG
auTtoU ToU €xeL mpooPaach 1 LETAdISeL TIG TANpodopies. Mo mapASelypa, OTAV AMOOTEAAEL
KATIOLOG TOV apLlOUO TNG TILOTWTIKAG TOU KAPTAC, TIPEMEL Vo SlaodaAloTel pe kABe Tpomo OTL
glval KoL 0 KATOX0G TNG KAPTAG.

AuBevtikomoinon (authentication) | miotonoinon tavtotntag eival n e§acddiion otL n
TANPOdOPLA TIPOEPYETAL ATIO AUTOV TIOU VOULITOU LE OTL TNV LETESWOE.

To tpito MpOPANUa opileTal w¢ akepalOTNTA TWV TANPOPOPLWY TO OTolo onpaivel OTL N pe-
tad6opevn mAnpodopia dev €xel umooTel kopia aAAayr KOTA TNV OrTOOToAN. Mo mapAdeLy-
MO, aV KAToLoG Umopouoe va aAAAEEL TO aplBpd Aoyoplacpol TPArméElNG KOTA TTANPWLL LG
OUVOAAOYAC YLaL TV ayopd eVOC TtpolovTocg Kot £Bale to S1kd Tou AoyapLacpo, Ba ftav mopo-
Bilaon Tng akepalOTNTAC.

3’ 0UTO TO ONUELD Elval oNUOVTLKO va SLEUKPLVLOTEL TTOLOC elval 0 e§ouctlodotoupevog, SnAadn
TIOLOG £XEL CUYKEKPLUEVA SKaLWOTO TtpooBaong kal emeepyaciog oTig TANPodopleg Kot otal
péoa yla tn dlaxeiplon touc. Npodavwe e€ouctodotnon €xeL o SnuULoupyog mou avadEpeTat
WG LOLOKTNATNG KAl KAT' €MEKTOON OAOL OL XPr)OTEC OTOUG OTOILOUC £XEL SWOEL TNV ASELA UE
Swalwpato MePLKAC i TARpoug pooBaonc.

Akepauotnta (integrity) eivatl n Staodpaiion 6tL ol mMAnpodopieg Exouv umooTel aAAayEGg
HOVO arto €€0UCLOSOTNUEVA ATOUAL.
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To televtaio Baolko INtnua sival n mpoAndn oto oxedlaopud tng achAAeLOg OTL TA ATOUA
TIOU GUUUETEXOUV O€ NAEKTPOVIKEG ETILKOWWVIEG Kal SlaxelpilovTal EUMLOTEUTIKEG TAnpodo-
pleg va Unv pumopoLV va apvnBouv TV UTAOKH TOUC.

Mn dpvnon tavtotntag (Non repudiation) opiletal wg n pn amonoincn twv euBuvVwV &K
TWV UCTEPWYV XPNOTWV TTOU CUMUETELXOV O€ Lol NAEKTPOVLKI) ETILKOLVWVLAL.

Juvnbwg og pla NAEKTPOVLIKN EMLKOWwvia Tou petadidovral svaiobnta Sedopéva sival
anapaitntn n moetonoinon tng TAUTOTNTOC Tou Xpnotn aAld kot n eéaoddalion otL ta Se-
Sopéva dev €xouv tporomnoindetl and pn eovolodotnuévo atopo, SnAadn o cuvduaouUOg
NG AUBEVTIKOTNTAG KOLL TG AKEPALATNTOC TTOU lval yvwoTtr wg e€aodalion tng Eykupotntag
(Validity) Twv mAnpodoptwv.

TENOG O€ UEPLKEG TIEPUTTWOELG OTIOU Elval amopaitnto va dtacdalloTel n adldAeuttn mapoxn
npooBaong os MAnpodopieg anod sfovolodotnuévoug xproTteg opiletal n évvola tng dtobe-
oloTNTOG TWV TANPodopLWY. AV yla TAPASELYUA OpVOUVTAV O SLKTUOKOG TOTIOG NAEKTPO-
VIKoU toxudpopeiov tng Google o€ HEPLKA EKATOUUUPLO AOYaAPLOCUOUG TV POoPaacn oTLG
rmAnpodopiec toug petd anod emnibeon hacker, Ba Atav napapiccn tng StabeoipuodTnTag Twy
TAnpodopLwv.

AapBavovtag umodn dAa ta mopanavw INTHUOTA KAtd To oxedlacpd tou emumédou aoda-

Aelag mou BEAEL va EMITUXEL KATIOLOG BLWTNG, ETOLPELD, OpyaVIOUOG pmopel va StatumwOet
£VOLG YEVIKEUUEVOG OPLOUOG yLla TNV a.oddAELa.

Acdaleia Twv Anpodoplwv sival n eniteuén tou oxedlalopevou enumédou SLabeotud-
TNTOG, AKEPALOTNTAG KAL EUTILOTEUTIKOTNTOG TWV TTANPODOPLWV.

Ma tnv emiAuon Tou MpwWTou Bactkou TPOoBAAUATOC TNE EUTILOTEVUTIKOTNTOS TWV MANPodopLWV
N 7O EVPEWC XPNOLUOTOLOUEVN LEBOSOG lval n TEXVLK KpuTtToypAdnong/ amokpumtoypa-
dnonc. Na noapadeypa, ag Bewprnooupe 6tL SUo dilol BEAOUV va EMKOVWVACOUV aVTaA-
AAooovVTaG LNVULOTA KELUEVOU LIE TIC NAEKTPOVIKEG CUOKEUEC TOUG MECW TOU ALaSIKTUOU Kot
Sev B€Aouv 6Aog o untdAoutog KOGUOG va yVwpllel yila oo B€pa oculntave. Ma to Adyo auto
nipoomabouyV e KATIOLO UNXAVLOMO VA TPOTOMOLC0UV TO apXLKO UAVUUA £TCL WOTE OTOLOO0-
dnmote amoktroel mpocBaon va sivat aduvato va to dtaBdacel. T Bépata achalelag Bew-
poUue OTLAvTa Kamolog poomabei va urtokAEYeL TAnpodopieg Kot TavTa EXeL TLOAVOTNTEG
VaL TO EMITUXEL. TEAOG, OTAV TO UAVUHA PTACEL OTO TIPOOPLOUO TOU, LE aVTIoTPOdO HUNXAVIOUO
TO UAVULLO LETATPEMETAL OTNV APXLKH TOU popdn WOTE va lval avayvwpioLuo.
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Ewodva 8.2.a: Kpunttoypadnpévn Emkowvwvia

Kpurnttoypadnon ival n ebappoyr] pia TEXVIKAG, ouviBwg evog pabnuoatikol aAyopib-
HOU, HETATPOTNG MANPOdOPLaG UTIO Lopdr) AmAOU KELEVOU O Lopdr) LN avVayVwPLoLuN,
£€TOL WOTE KATA TNV amoBnkeuon N LETadopad TNG va KNV lvat TpooBAactun amo pn e€ou-
olodotnuéva Atopa.

Anokpurnttoypadnon givat n avtiotpodn TeEXVIKA Tou £dapUOleETaAL LOVO OTto E0UGLOS0-
TNUEVA ATOMA O KpuTToypadnpévn Un avayvwpiolun mAnpodopla, ET0L WOTE VO LETO-
OXNUATLOTEL 0TNV ap)LKA Hopdr aITAOU KELUEVOU.

Kpunttoypadnua (Chiphertext) opiletal o pHeTOOXNUATIOUOG TOU APXLKOU amAol pNVU-
patog kelpevou (plain text) os popdn pUn avayvwpliotpn and tov kobgva mou Sev EXeL TO
LUNXOVLOUO amoKpumtoypadnaong.

Yt pebodoloyio TWV TEXVIKWY KPUTTOYPAdNOoNG KOL AroKpumtoypAddnong UTIAPXEL TTAVTA N
€vvola kAeldl (key).

KAeWbi (key) pmopoupue va Bewpriocoupe OtL eivat €vag Kwdikog amo hndlakd dedopéva
ToU AELToUpYEl 0 cUVSUACUO e KAtolov alyoplBuo kpumtoypadnong/amokpumtoypa-
$none.

Yrnapxouv 800 Baotkol TUTIOL KPUTITOYPOPLKWY CUCTNUATWY: N KPUTITOYPAdNoN UE LUOTIKO
KAeLlSL kaL n kpuTttoypadnon pe dnuooto KAeLdL.

3TNV Kpumtoypddnon e LUOTIKO KAELSL (secret key) 1} cuppeTpKOU KAELSLOU (symmetric
key) xpnowomnoleital to 6o kAeSi otn Stadikaoia kpumtoypddnong kat otnv dtadikaoia
amnokpumntoypddnong, To omolo OPwWE elval YWwoTd POVO O0TOUG XPHOTEG TTOU CUUUETEXOUV
0TNV NAEKTPOVIKN eMLKOWwvia. AvtiBeta, otnv Kpumtoypadnon pe dnuooto KAeWSL (public
key) xpnotpomoteitat éva {euydpt SNUOCLOU-LELWTIKOU KAELSL0U yia TIG StadLlkaoleg KpUTTOo-
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ypadnong Kal armokpumtoypddnong, Omou To SNUOoLo LETASISETAL OTOUG CUHUETEXOVTEG
S0 péow aopaAoug KaVaALol TwV SNUOCLWV SIKTUWY, VW TO OLWTIKO TTAPAUEVEL TTAVTA
TOTILKA ATIOBNKEUEVO KOl TIPOOTATEUEVO YLa XPHon.

8.2.1’EAeyX0G QKEPALOTNTAG - CUVAPTIOELG KOATAKEPUATIOHOU - cUVoYn UNVULOTOG

Mpw peAetnooupe Aiyo Babutepa nwg e€acdaAilouple TNV EUMLOTEUTIKOTNTA, SnNAadn Twg
UTTOPOUE VO KPUOUE TO TIEPLEXOMEVO TOU EUILOTEUTIKOU UNVULOTOG A0 T HATLO O0WV
B€Aouv va Souv To mepLeXOpEVO ToU, Ba Eekivioou e e€eTalovtag To INTNUa TNG e€aodaiiong
TNG AKEPALOTNTAG TWV MANPOdOPLWV.

AG UTIOBECOULE OTL EXOUE VAL LNVULA YPOUUEVO OE €VA KOUUATL XOPTL KOLL LLE KATIOLO TPOTIO
TO €xoule odppayioel, OTWG oTn pwWHALKN €moxh To dimAwvayv Kal To UTEypadav pixvovtag
KEPL KOlL TIPLV OTEYVWOEL TO Kepl amotuTiwvay £va cUPBoAo e kamola odpayida mou Kateixe
HOVO 0 amooToA€ag. Me autd To TPOTO TAUTOMOLOVUoOV TOV amooToAEa kal eéaodalillotav
TNV AKEPALOTNTA TWV TEPLEXOUEVWVY TOU £yypadou. Tn odpayida prnopolos va Tn OMACEL
HOVO O MAPOAATTNG Kol Vo SLoPACEL Ta TEPLEXOUEVA TOU €yypadou. Opwg mavta umapxeL
n duvatotnta vo KAQTEL TO QOTUNMWHA Kot Vol yivel avtiypado tng odpayidag  akopa
Kal vo KAamel n mpaypatiky oppayido mou cuvnbwe dUAlacoayv emGvw Toug oL KATOXOoL TNC.
Emopévwg karmolot Ba pmopovoayv va katadpEPouv va apERBOUY KOl VO TPOTOTOLCOUV T
TEPLEXOUEVA TWV KPUTITOYPADNUEVWY UNVUUATWY KAl Vo QAT O0UV ToV mapaAnmtn.

SAUEPQ OTOV KOGHO TWV UTTOAOYLOTWV XPELA{OUOOTE KATL TIOU va eMBEBALWVEL TNV OKEPOL-
otnta twv mAnpodoptlwy. MNa mapadeypa, av AaBoupe péow e-mail éva kplowo gyypado
TIOU XPELATETAL LA TILOTOTION G TN AKEPALOTNTAS TWV TANPODOPLWY TIOU TIEPLEXEL, OTIWG LA
BeBaiwaon amo tn edopla 1 TNV LATPLKI YWWUATELUCN 1 LATPOPAPUAKEUTIKH CUVTAYN YLd ThV
00BEVELQ HaG, TIPETEL UE KATTOLO TPOTO PNndlakd va umoypadel. JuvAOwC MEPLEXEL LA CELPA
Qo XOPAKTAPES, APLOUOUE Kol YPAUUATA, OTABEPOU KAKOUG 0TO TEAOG TOU UNVURLATOG, WOTE
LE TOV EAEYXO OTOV UTIOAOYLOTH HaG va emiBeBatwOel n akepatdotnta twv nAnpodoplwv. Mwg
SouAelEeL OpwG autn N uEBodog;

H yndrakn vnoypadn mopayetol and £va AOYLOLLKO, TIOU LE KATIOLOV HaBnUoTKO al-
YOpLOUO SEXETOL EVa HEYANO TUALO KELLEVOU, TIOU UTOPEL VAl TIEPLEXEL OTTOLOUCSHTIOTE
XOPOKTIPEG KOLL TIOLPAYEL VAL ULKPO CUYKEKPLUEVO apLBUO ard XapaKTHPES, aplOpolg Kot
YPAUUOTA KoL 6UVHOWE TIPOCTIOETAL EMOUVAMTOUEVO OTO TEAOG TOU UNVULOTOG.

O paBnuoatikdg alyoplBuog, mou mapayel T Pndlakeg umoypadeg, otnv ouaia elval n
edappoyn pag HodnpoTiKAG cUVAPTNONG TIoU ovopaletal Zuvaptnon Keppatiopou.

H Kpumtoypadikr Zuvaptnon Kepuoatiopou (Hash Function) sival pla pobnuotikn ou-
VAPTNGON TIOU TAPVEL £VOl OMOLOSATIOTE TN Ao SeSouéval Kal EMOTPEPEL LA TLUN
keppoatiopoUu (hash value) n omoia amoteAeital amod pia CUYKEKPLUEVOU LEYEBOUG UL~
Bolooelpa. H tun keppatiopol ouvibwg ovopdletal uvoyn Mnvupatog (Message
Digest) kaL av yLa kamolo Aoyo aAAdel €otw Kal Eva Pnodio (bit) amo ta dedopéva mou
KWOLKOTIOLOUE LE TN OUVAPTNON KOTAKEPUOTIOMOU, QUTOMATA N EMLOTPEDOUEVN TLUN
KEPUATLOMOU gival SltadopeTikh.
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TeAlkd pia oUvoyn pnvUpatog pmopel va xpnotwomolnBel yia e€aodalion Tng akepalo-
™Tag NG UeTadopdg Kal aubevtikotntag twv dedopévwy, Omwe ot Kwdikol mpocBaong
(Passwords), ot YndLakég umoypad£g K.A.

Av kamolog yvwpilel tn cuvodn pnvOUOToG, SV UTIAPXEL AVTIOTPOGN CUVAPTNON YLa VA Tta-
PAYEL TO APXLKO TUA O SESOUEVWY TIOU XPNOLUOTIOWONKE.

ANAO KEIMENO 2YNOWH MHNYMATOz
Autd F113daf9 9596041d 5248ee95 2adSbac4
AuTO eival 4042887 266169d7 £6ac0db7 3af48adc
AuTo eivar 1 B58189c0 ebfa6030 20cfbc6a b6e64bf7
Auto eivat 1 Message Ad31811d da59b23c 34371638 7bec2d6a

AuTo eivat 1 Message Digest ! Bbl57172 e8£76083 96929946 eac349af

Ewkova 8.2.1.a: Zuvodn Mnvipatog

Yridpxouv apketoi Stadopetikol alyoplOuoL Kal cuVaPTHOELS KEPUATLOMOU, Otwe oL Secure
Hash Algorithm (SHA), Message Digest 4 (MD4), Message Digest (MD5), kat €éva. oAOkAnpo
neblo TV HaBNUATIKWY KaL TNG EMLOTAUNG TWV UTTOAOYLOTWY AOXOAEITAL LIE TI KPUTITOYPA-
DIKEG CUVAPTNOELG KEPUATLOWOU.

MWw¢ OUWC yiveTal o EAEYXOC TNG OKEPALOTNTOS EVOC UNVULATOG, OTAV GTACEL OTOV TTOPAAR-
mtn; A SoUUE TO TTOPASELYHA TTOU UETA ATO Lo LOTPLK e€€Taon o «BaoiAng» mepluével Ta
aroteAéopata Le NAEKTPOVIKO Taxudpopelo. EoTw OTL O yLatpdg CUVTACOEL TO Kelpevo «Eloal
UYLAG» Kol xpnotpomotel tov alydplBpo SHA-1 yla va Snpoupynoel tn cuvoPn PnvUUaToG.

Katomy mpooBétel oto TéA0g Tou punvupatog tn cuvoyn Balovrag thv YndLakr umoypadn
TOU KoL TO OTEAVEL Sla péow pn aodahoug kavaiiol oto “BaciAn”. Metd thv mapalafr) tou
pUNvOpatog yivetat Slaxwplopdg tou pnvopatog amno tn cuvoln. Adol mepAoeL TO URVUHA
amo tov aAyoplBpo SHA-1, mapayetal pa véa ocuvodn KNVUOTOG Kol CUYKPLVETOL PE QUTH
TIOU £XEL ATOOTAAEL e TO VUM, Av TapLalouV, TOTE TO LAVULA TIPOEPXETOL OO TO YLOTPO
KOLL TO TTEPLEXOEVO TOU SeV EXEL TpOTOTOLNBEL ATO KATIOLO TPITO UETA TNV ATIOCTOAN.
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Ewoéva 8.2.1.8: Wnoiakn Yroypadn

Ag SextoUpE OTL KATIOLOG KOKOTIPOQPETOC £XEL TPOTIOTOLNOEL TO UAVUUA, €LOAYEL TN A€En
«Agv» 0TNV apXN TOU UNVULOTOC KoL £XEL LETACXNUATLIOTEL TO UAvVUpa otn dpaon pall pe
ouvoln os:

«Aev Eioat uyiig2c33ad02139e6h3ede2ec678a7c¢86f88d3b33eec»

Otav napaindOel to pAvupa, yivetat o Staxwplopdc Tou KELPEVOU aro tn cuvon Kot mapa-
yetal n véa cuvon n omoia Sev talpldlet e authy ou mapaAndOnke Le To LAVUO.

«Qev Eioan uyig» : SHA-1(e2447161706b9a4898cfd132dd633c812bc8c739)

To cupumnépaopa ou €ayetal sival ot gite to £yypado Sev ponABe ard to ylatTpo eite OTL
KATTOLOG TO TPOMOTMOINoE KAt T petadopd. Emopévwg yivetal EAeyxog TNG aKEPALOTNTAS KoL
NG avBevTIkOTNTOG TWV TANPODOPLWV.

8.2.2 JUMUETPIKNA Kpunttoypadnon

H mpwtn TEXVIKN KpUTITOYypAdnong, mou Ba peletriooupe, Baciletal oto SLapoLPACUO EVOC
KOWVOU HUOTIKOU KAELSLOU OTOUG CUETEXOVTEG OTNV ETILKOLWVWVLA KOL YU AUTO OVOLLATETOL KOl
Kpumtoypddnon e CUMUETPLIKO KAELSL. OL U0 CUUUETEXOVTEG YVWPILTOUV TO KOO HUCTIKO
Kol To aAyoplOpo kpurmtoypadnong/amnokpuntoypddnong. LTov UTIOAOYLOTH TOU OITOCTOAEQ
edapuoletal n pEBodog kpumtoypadnong oto amAd KeiPevo Tou UNVUROTOC Kal, TipLy GpUyEL
OTtd TOV UTIOAOYLOTH TOU QITOCTOAEQ, EXEL LETATPATEL OE N AVOYVWPLoLUO KpUTITOYpAdnUa.
Metadidetal péow KavoAlwy mou mbovd vo EYKUHOVOUV ToV KivEuvo KAToLog Vol TTOPOLKo-
AouBel tnv KukAodopia Twv MAnpodopLwy Kat, apol GTAcEL OTOV TMOPOANTITN LUE TOV OVTI-
oTPOdO UNXAVIOUO, LETATPEMETOL OTO APXLKO ATAO KElUEVO.
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Ewodva 8.2.2.a: Kpunttoypdadnon pe Muotikod kAeldi

Mua tétola péBodog sival n kpumtoypadnon tou Kaicapa (Caesar Cipher) mou eival owg
N armhouaotepn Kal eUPEWG SLadedopévn TEXVIKN KPUTTTOoypAdnong. 2’ auth TV TEXVIKA Kpu-
Titoypadnong xpnollornoleital n pEBodog tng oAloBnong N meplotpodng tou aAdapntou pe
Bdon éva ouyKkekpLUEVO aplBUd amo ypdppato. AUTOg 0 aplBUOC Tou opilel TOCA YPAULO-
Ta oAoBaivel n aAdaBntog otnv oucia amoteAel To pUOTKO KAeldi mou Stapotpalovtal ot
OUUUETEXOVTEC OTNV ETUKOWWVIO. ITNV TPAYHOTIKOTNTA TIPOKELTAL YLa TNV TIOPAYWYH €VOC
KPUTTOYPAAUATOC UE QVTLKOTAOTAON TWV YPOUUATWY TOU UNVUHUATOC AmAOU KELUEVOU HE
ypaupaTa anod To aAdAaBnto mou £Xouv HETOKIVNOEL cUYKeEKPLUEVO aplBUO BEoewy Mpog Ta
0pLOTEPA KATA TNV Sltadikaaia TnG KpuTttoypddnong kat aviiotpoda mpog ta de€ld otnv Sta-
Sikaoia TnG anokpumntoypddnong.

ﬁl Apaotnplotnta

3’ QUTO TO ONUEio oL HaBntég ava ouadeg o’ éva mawyvidt poAwv, umtoduovtal ToUG Cu-
VOUANTEG TIOU QVTAAAAOCOOUV KPUTITOYPOadNUEVA UNVULATO KoL TO POAO autoU Tou
B€AeL va UTOKAEDEL TAL PnVUOTA TOUG £Pappolovtag MAVW o’ aUTA SLADOPEG TEXVIKEG
mou Ba armokaAUYPouV To TIEPLEXOLEVA TOUG. EoTw OTL n AAIKNn Kpumtoypadel To pAvupa
«KaAnuépa» e oAloBnon KOTA Vol CUYKEKPLUEVO aPLOUO YPAUUATWY, OTIWG EXEL CULDW-
VA OEL Ke ToV BaoiAn Katd TNV EKKiVvNon TNG EMIKOWWVLOG, KoL TIOUPAYEL TO KpuTtoypddnua
«NA=KOOYA».
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O Tavvng (kakog) Twpa TopakoAouBel To KAVAAL KoL HE TO KOATAAANAO AOYLOULKO UTIO-
KAETITEL TO KPUTITOYPADNHA Kol TIPOooTabel va To «omaceLy, SnAadn ebpapuolel TEXVIKEG
XPNOLLOTIOLWVTAC KATAAANAO AOYLOWLKO KOL TO OVTIOTOLYO LOXUPO UTIOAOYLOTLKO CUOTNA,
WOTE va KatadEPEL VO ATIOKOAUEL TO TIEPLEXOLEVO TOU UNVULATOC. H cuvnB€oTepn texvL-
Kr), ylot val avakoAUEL TO TIEPLEXOIEVO TOU KPUTITOYP AP UOTOG, Elval vo SOKLLACEL OAOUG
Toug Suvatol g cuvluaopoUG KAELSLWY, SnAadn va oAloBaivel katd eva ypappo to aidad-
Bnto kaBe popa kat va epappolel Tnv avriotpodn Stadikacia amokpuntoypddnong. Etol
TIAPAYEL TIG ELKOOITECOEPLG SLADOPETIKEG AVILOTOLYIOELS TWV YPOUUATWY TNG aAdaBntou
Kol KATAANYEL VoL amokaAUWEL TO HAVURO Xpnolpomolwvtag to KAewdi pe oAicbnon tpla
ypaupoata. Méoa otnv ta€n oL uabntég umopolv va xpnotpomnotjoouv tov Mivakag 1 kot
va ipoomabrjoouyV va amokpumtoypadricouV 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[OD|[X|[W]|Q
OAIZOHZH 1 Bl{r{A[E[Z[H|[O|I|K|A|M|N|=Z|O[O[P|Z|T|Y|OD vilao|lA
OAIZOHZH 2 rMfa|E|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[O[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: Kpumtoypddnon pe MuoTiko KAELSL

> T mZ x> > X
1l 1
n >z

1l
> < ® O X

AuTég oL pgBodol mapaBiocng mou xpnotpomnololyv 6Aoug Toug cuVSUACUOUC YPAUUA-
TWV, Xapaktnpwv, cUBOAwY, Yndiwv kat Tig edapuodlouy o’ va kpumtoypadnUEVO KEl-
LLEVO, WOTE VA AMOKAAUYOUV TO TIEPLEXOLLEVO TOU, ovopdlovtal Brute Force emiBéoelg.

'OUWG OTLG EPLOCOTEPES MEPUTTWOELG TA TIPAY AT SeV ElvaL TOCO amAd, Ti.X. Sev E€poupe av
0TNV KWSLKOTIOINGCN TWV YPOUUATWY TIOU XpnoLonotidnkay atnv kpuntoypadnon cupnepL-
AapBavovtal kot teld ypaupota, aplbpol, ypdupato tou Aatikol aApaBntou K.A.

Eav to aAdapnto eloobou €xel péyebog 24+26=50 (r.x. ta meld ypAMATO TOU EAANVIKOU Kol
AatwikoU aAdapntou) kot av umoAoyicoupe Kot ta kedaAala, Toug 10 apBuntikolc xapa-
KTNPeg, TOTe €xoupe 50+50+10=110, ywpic va AddBoupe undPn onueia oti€ng kat cUPoAa.
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2TIG LEBOSOUG KpuTITOYPAhNGCNEG AUTOU TOU TUTIOU, SNAASH QVTLIKATACTOONG TWV XAPAKTHPWVY
Tou aAdapntou e kamoloug AAAoug amo to dlo aAdapnto, Wote va KNy eival avayvwpiot-
LLEC OL CUVOECELG TWV AEEEWV, TTAPAPEVOUV KATIOLEC LOLOTNTEC TNG YAWOOOC TTOU €ival eUKOAA
ovayvwpioeg. Mo mopadelypa £€0Tw OTL EXOULE VA «OTIACOU LE» TO TIAPAKATW KPUTITOYPA-
dnua.

«IM ANAEKANT ZK=BK M Z=B»

Mapatnpwvtag To BAEMOUME HOVOOUAAABEC AEEELC TTOU TTAPLOTAVOVTOL E TO YPAUUa «[».
Moteg Aé€elg Tou eAANVIKOU aAdAPBNTOU amoTteAoUVTOL OO €va YPAMUO KOl TIG CUVOVTOUE
TIOAU cUXVA OTIE TPOTAOCELG; Ta dpBpa «O», «H» T CUVAVTAE CUXVA OTLC TIPOTAOELG. AV GTOV
T(PONYOUHEVO Ttivaka pe OAEC TG oAloBroelg tou aAdapntou avalntiocoupe Tig SUo mepl-
TMTWoelg «OAIZOIZH 1 kat OAIZOIZH 8», mou To kpumrtoypadnpévo ypappa «M» avtloTolyel
ota apBpa «O», «H» Kot SOKLUATOUHE HOVO QUTEG TG SUO TIEPUTTWOELG, YLOL VO ATIOKPUTITO-
ypodpriooupe to pAvupa, Oa KOTaAREOUUE aUEOWS OTN TIPWTN MEPLTTWON:

OAicBbnon 1
To punvupa eivat: «O KQAIKOZ EINAI O ENA»

BAEMOUE OTL UMOPOUE VAL OTIACOUE TO AVULLA TTIOAU TILO ypHyopa XWPLG vol SOKLUACOUE
0Aou¢ Toug duvatoug cuVSUACHOUG.

OL péBobdol mapaBiaong mou XPNOLUOTOLOUV €va CUYKEKPLUEVO GUVOAO amd cuvdua-
OMOUC YPOUUATWY, XOPOKTNPWY, cUUBOAWY, Pndlwv, cuvtdooovtag £Tol éva AeELKO e
TG TUL0 TILOOVEG AEEELC TTOU UmopEel va Tapldlouv Kot TG epopprolouv ¢’ Eva Kpurttoypa-
dnUEVo Kelevo, waTe va amokaAUPouv To TTEPLEXOUEVO TOU, oVopalovTal EMOECELG LE
Neko (Dictionary Attack).

Ao tv napandvw pebodoloyia cupnepaivoupe oco eVKolo eival va mapaplactel n pé-
Bobocg kpurttoypdadnong tou Kaicapa kat eival alomepiepyo yLa mdco UEYAAO XPOVIKO SLd-
OTNHA ETUKPATNOE WG LEBOSOG AMOOTOANG KPUTTTOYPADNUEVWY UNVULATWY. ZRUEPA XPNOL-
LOTIOLOUVTAL TILO cUYXpovoL aAyopLlBoL KpuTttoypddnaong mou Bplokouv epoapuoyr, OMws o
OAYOPLOLOC CUUUETPLKNG KpuTttoypadnong Advanced Encryption Algorithm (AES), pe prkog
KA£LO10U Ta 256 bit, oL omolol EVOWHATWVOUV XapaKTNPLOTIKA TNG KPUTITOYPAdNOoNG avVTLKa-
TAoTaoNG. To GNUAVTIKOTEPO OUWC TIPOBANUA, TIOU OVTLUETWITLIETAL OTNV KpUTTTOYypAdnon e
SlopolpalOpeVo HUOTLKO KAELSE, ival OtL Sev eival dSuvatd va petadobel to KAELSL Sla péow
ToUu avaodaloug Snuoctou Siktuou. Ao TV GAAN TtAeupd Sev ival Kol Suvato oL XPROTEG
TIou BEAOUV VO KAVOUV NAEKTPOVIKEC CUVOANOYEG LE KATIOLO NAEKTPOVIKO KOTAOTNLA VOl LIE-
TaBaivouv oTa KEVIPLKA TOU KATOOTAUATOG TTou TiBavov va Bplokovtal og GAAN xwpa yLa va
napaAdBouy To HUOTIKO KAELSL.

8.2.3 Kpunttoypadnon Anuociou/I8twtikov KAELSLoU

To Baowko mpoPAnUa e 6Ao autod to Béua kpumtoypadnaong Kot petadopds aodalwy mAn-
podoplwv eivat Ot Baciletal 0to SLAUOPACUO Kal avTaAAAyr) HUCTIKWY (LUOTIKA KAELSLA).
Mo mapddelypa, av KAmolog BEAEL va KAvel GUVAANAYEG E TO NAEKTPOVIKO KATAGTNUO TNG
Amazon, Oa £mpene va petoPel ota KEVIPLKA TNG €TALPELAC, va TauTorolnOel kat va mapaAd-
Bel éva puotiko KAeLlSL. MNa 600 Slaotnua 0 XpHoTtng SLatnPel AUTO TO PUOTIKO KAELST, pumopet
va KAvel cUVOAAOYEG e TNV Amazon. Av to KAeldi yla kdrmolo Adyo xaBel, To puoTiko KAeLSL
elvat SUoKoAo va avaktnBel. 2 YeVIKEG YPAUUEG N e€00DAALON TNG EUTILOTEUTIKOTNTOG OTN
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petadopad mAnpodoplwy PEow dnpociwv SIKTUWV eV Umopel va yivel Pe tnv anodoon Twv
HUOTIKWV KAEWSLWY pe neBodoug Snuootag anddoong Kat LeTodopdc.

Mta oAU koAr péBodog emiluong autwy Twv mpoPAnuatwy eival n xprnon levyoplwv &n-
MOOLOU Kl OLWTLKOU HUOTIKOU KAELSLOU TIOU TO €val XPNOLUEVEL OTNV KpuTToypadnon Kot
TO AAAO otnv anokpurtoypddnon. H 16éa Baoiletal oTnV TEXVLKNA LE TNV Omola apdyovtat
artd To urtoAoyLotr) uo KAELSLA VoG SNOGLOU Kal VOGS LBLWTIKOU KAELSLOU, 610U To dnudaolo
KAELSL pmopetl vo petadoBel péow twv Snuociwv SIKTUWV KAl XPNOLUOTIOLELTAL YA TNV KPU-
Tioypadnon Twv MANPodopLwy, VW To LOLWTIKO KAELSL amoBnKeVETOL ECWTEPLKA OTOV UTIO-
AOYyLOTA KOl XpNOLUOTIOLELTAL YLl TV amtokpuTttoypddnaon. AUTA N TEXVLKI KPUTITOYpAdpnong
ano MAEUPAG padnuatikwy eival supéwg Stadedopévn kot katavontr), aAAd lval oAy
SUokoho va urtohoylotel Adyw tou peydlou peyéBoug aplBuntikwy Sedopévwy. EMopévwg,
N Baoikr umtoBeon TNG AELTOUPYLKOTNTAG QUTHE TNG TEXVIKAC Baoiletal oto yeyovog OTL sivat
TIOAU 8U0KOAO va UTtoAoYLOTEL TO IOLWTIKO KAELSL pe Baon to Snpoacto KAeLdi Kot To KpUTTo-
vypadnuévo keipevo. To evbladépov onpelo edw gival OTL AUTA N TEXVIKA KpuTttoypddnaong
Bagoiletal otnv Statumwaon yla tnv UTaPEN TG amdAuTng achalelag Twv TAnpodopLwVY ou
elval «va punv uetadodei moté n kpiown mAnpoopia» n omoia TNV MPOKELUEVN TIEPLTTW-
on elval To WLWTIKO KAELSL. ITIG TEXVIKEG Kpumttoypddnong dnUoclou OLWTIKOU — KAELSLOU
KaBw¢ Kal OTn CUUUETPLKI KpUTIToypadnon eival eupEwg yVwoTEG ol péBodol mapaPiaong
TOUG, OUWCE TO EPWTNHA OTO OTtol0 0TNPL{OVTAL AUTEG OL TEXVLKEG Eival:

«OL NAeKTPOVIKOL UTTOAOYIOTEC EivVal OPKETA YPHYOPOL YLo VA TA KATAPEPOUV;». OGO OL UTIO-
AOYLOTEC yivovTal TaxUTEPOL TOTE Ta KAELOLA YivovTal peyaAUtepal.

O nupnvag tng uebodou Baoiletal otov ahyoplOpo mou napdyet SUo MOAU peydAoug Tuxai-
0UG «TIPWTOUG» OPLOUOUC HE EKATOVTASEG, av OxL XIALASeC, bndia Kol katdmy toug moAla-
TIAQLOLAZEL KOl £TOL TIOPAYETAL OKOUA EVOG TILO LEYAAOG aplBudG. Katomiy epapuolovrag Ka-
Tiolov aAyopLBuo enegepyaciag tou aplBuo, mapdyetal To (VYo SNUOCLOU LOLWTLKOU KAEL-
8100. H texvikn auth otnpiletol otnv ISLOTNTA TWV LABNUATIKWY LA TOUG IIPWTOUC aplOpoug
Kot eivat T0oo SUOKOAO va avaAUoEL KATTOLOG TO YLWOUEVO TIPWTWV apLOUwY oToug aplBpoug
TIOU TO MOPAYOUV, 000 Kal N mpoomabeta va Patel kaveig « PUAAOUC oTa dxupa».

Ac oUpe €va TETOLO TTOPASELYHA OOV IETPLKAG KpUTITOYpAdNnoNnG.

® E0TW €vag XpnoTtng ELOAYEL TO apLBUO TNG TILOTWTLKAC KAPTAG Visa yla pia online ayopa
ano to SIKTUOKO Tomo tng Amazon. O SIKTUAKOG TOToG TG Amazon Ba apadyel éva
TeuyapL dnuoaotou Kot WLwTkol KAeLSLoU Kot Ba amooteilel To SNUOCLO KAELSL pHéow
Tou ALaSIKTUOU OTOV UTIOAOYLOTH) TOU TIEAATN UETA TNV €YKOTACTOCN HLaG achaAoug
ouvdeonc.

® 310 ev8LAEDO TNG HETODOPAS, G UTIOOECOUE OTL KATTOLOL «KAKOL TUTTOL Kapadokouy,
yla va umtokAéouv mAnpodopieg kat ag anodexBoupe OTL umopouv.

e Otav 1o dnuoacto KAeldi dtaoel, o xprotng xpnotomnolel to KAELWSI, kpumtoypadel Tig
TIANPOdOPIES, TOPAYEL EVO KPUTITOYPOPNUEVO UAVULO KELLEVOU KOL TO OTTOOTEAAEL
oW HECW ToU dNEOoLou SIKTUOU oTo omoio kapadokoUv Kivouvol UTIOKAOTIAG.

® EoTw OTL €KTOC artd TO SNUOOLO KAELSL oL «Kakol TUTIOL UItopoUV va UTTIOKAEPoUV Kat
To KpuTttoypadnuévo pAvupa. Eniong 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 mAeupd n Amazon €xel mapaldPel To KpumtoypadnUEVO UNVULA Kal,
eneldn 6L00€Tel TO LOLWTIKO KAELSL, €XEL amokpuTIToypadroEL TO PAVULA OE EAQXLOTO
XPOvo.
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Ewkova 8.2.3.a: Kpumtoypdadnon pe Anpooto kAeLsi

Juvoyilovtag ta mapandvw, Suo XProTeg, o A Kal 0 B, uropoulv va aviaAAAgouv eurL-
OTEUTIKEG MANpodopieg kpumToypadwvtag o A pe to Snuocto kAewdi Tou B kat, 6tav o B
mapaAdBeL To KpUTTOYPADNUEVO UNVULA, XPNOLULOTIOLEL TO LOLWTIKO Tou KAELSL ylo Thv
anokpuTtoypadnon. Apa, ylo apudidpopn emtkowvwvio XpeLAleTAL VA TTAPAYOUV ATTO VAL
Zeuyapl KAeWOLWV SNUOCLOU-LELWTIKOU 0 KaBévag.

JTLG TIEPLOCOTEPEC TWV TEPUTTWOEWVY SEV EXEL VONUO VA KPUTTTOYPADOEL KATIOLOG LE TO
LOLWTLKO TOU KAELSL Kol va arokpurttoypadiosL KAmolog GAAOG e To dnuoacto, adol wg
YVWOTO To dnuoacto KAELSL pumopel va dltappeUoeL Kol va TO QTTOKTHOEL 0 KaBévag. EKTOG
av n dtavoun tou dnuoactou kKAeldLou eival teploplopévn kat dev yivetal péow dnpociwv
KaVOALWY, yla TTOPASELYUA LE TO XEPL Kal HE éva £yypado. Eival Stadedopévol apketol
aAyoplBuol kpumtoypddnong Snpociov — ISLWTIKOU KAELSLOU LLE TILO YVWOTOUG TOUG OA-
vopOpoug RSA kat DSA/Elgamal.

H uloBétnon autng tng pebodou acdarolg petadoong Twy AnpodopLwy eMEPepe pLal al-
Aayr oto povtélo Slaotpwpdtwaong tou TCP. Onwg €xel Ndn avadepbel, to eninedo peta-
dopag elvat umeBUVO yla TIC LETASOOELG KOL OVOUETASOOEL TWV UNVUUATWY SeSOUEVWV
e€aodahilovtag tnv aglomiotia Tng ouvdeong Hetaly twv ebappoywv mou Bpiokovtal ota
Suo akpa tng ouvdeong.
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Ewova 8.2.3.B: Alaotpwpdtwaon TCP/IP pe TLS

Avdpeoa oto emninedo sdpappoyng Kot oto emninedo petadopdg Snuouvpyndnke €va UTIOETI-
niebo (mini layer) To omolo ovopdletal SSL - Secure Socket Layer. Katd Bdon auto to emninedo
S€xeTal 0TO £va AKPO ATTAO KELEVO TO OTIOLO LETATPETEL OE KPUTITOYPAPNUEVO KEIEVO Kall
avtiotola oto AANo Akpo TapaloUBAVEL TO KPUTITOYPADNUEVO UAVULO KOL TO HUETOTPETEL
0TO apXKO amAd keipevo. Ol epapuoyEg Sev kpurtoypadoULv ta dedopéva, GAAO XpnoLUo-
TtoloVV 1o tpwtdkoAo acddaAelag https oto eninedo edpappoyrg to onoio cupnepAapBavet
£€val 6UVOAO BLBALOONKWV AOYLOMLKOU TIOU XPNOLUOTIOLOUVTAL IO TNV KpuTttoypdadnaon.

HTTP TELNET FTP SMTP NNTP

SSL

TCP/IP

Ao TNV AAn mMAgup@, to umtolounto Siktuo ouveyilel va Asltoupyel avennpeaoTo, xwpig va
yvwpllel av €xel edpaplooTel 1] OxL kamola HEBodog KpuTttoypadnong, Onwe €xeL dn mept-
vpaodel.

'OAn autn n peBodoloyio avadépetal wg acharela tou eninedou petadopdg (TLS- Transport
Layer Security) kot Baciletal 0TIG MAPAKATW TECOEPLG APXEC:

o TomoBeteital wg umnoemninedo petafl Tou emimedou sdpapuoyng Kot petadopdg Kat
XPnoluomoleital yla Tig Asttoupyieg kpurtoypddnong Kot amokpumtoypddnong.

e H Kpumttoypddnon Kol armoKpUTITOYpAd o AMALTEL GNUOAVTLIKO HEPOC OTTO TOUG TTOPOUG
TOU GUOTHMOTOG, YU QUTO KOl TIPETIEL VAL TTIPEXETAL N SuvaTOTNTA Va XPNOLUoTOLE(TaL
uovo étav lval amapaitnto.

e Baoiletol otnv UTIOBEON OTL pmopel va mapaBlaotel, aAAd 0 anAdg avBpwrog dev xel
TNV UTTOAOYLOTLKH LOXU, WOTE TIPOKTLKA VO LTTOPECEL VAl TO TtapaBLACEL.

e H umoAournn Asttoupyia Tou SIKTUOU TTAPAUEVEL AVETTINPEAOTH.

Me tnv aopahr Sltaclvdeon amo to éva AKpo oTto AAAO AUVETOL TO TPOPANUA TNG EUMLOTEU-
TIKOTNTAG, SNAadH va SLaBACEL TO VUM LOVO O TIOPAANTITNG Kal KavEvag AAAOC.

Tuyivetay, 6pwc, otav n napapiocn cupPei, mpv petadoboulv ta Sedopéva; Mo mapadelypa
£vag LOG Ttou TtapakohouBel To kelpevo mou MANKTPOAOYEL KATIOLOG 1) KATIOLOG ETTOVASPOLIO-
Aoyeil tnv &levBuvon g otooelidag o kamola AAAn SievBuvon Tou mMapPoucLaleTaL cav
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tnv 8levBuvon mou BENoUE, Al EXEL OKOTIO VOl UTIOKAEPEL Kplola amoppnta Sedopéva.
Apa To enopevo TPORANUa eival va e€aodaAicoupe OTL AUTOC OV HAAE glval auTOG TTou
vouioupe OtL sival.

8.2.4 Wnolakég untoypad£G — MLOTOTOUNTLKA

3’ autd To onueio gival oNUOVTIKO Vo eEETACOUE AV O SIKTUOKOG TOTIOC TTOU ETILOKEMTOUA-
ote elval a€lomotog Kot Wolaitepa, OTavV OTEAVOUUE EUMLOTEUTIKA TIPOOWTILKA SeSouéva
KAVOULLE NAEKTPOVLKEG ouvalAayEg. Otav avoifoupe pla oeAida oe aodpaini cuvdeon, OMwg
n oeAida pLag tpamelag N n oeAido evog NAEKTPOVIKOU KATAOTAUATOG, oTNV apX thg URL
S1evBuvaong ocuvdeong, ektog amod o achaAég MPWTOKOAAO https, epdaviletal cuvnBwg Ka-
TtoLo €lkovidlo pe MAnpodopieg yia tn oeAida. EmAéyovtag autiv tnv £velen sudavilovrol
ouvnBwc mAnpodopieg yia tn cuvdeon. Onwg avadépBnke otnv mponyoUuevn evoTnTa, OTav
xpelaletat va yivel achalnc petadpopd Sedopévwy, HeTadEPETAL OTOV UTIOAOYLOTH) TOU TIE-
AATn TO SNUOOLO KAELSL. ITNV TPOYUATIKOTNTA UTIAPXOUV SU0 18N Snudclwy KAELSLWV.

JTNV MPWTN MepimTwon, Onmwc HeAetnONKe mapandvw, Snuioupyeital éva dnudoto KAelSi kot
QMOOTEAAETOL OTOV UTTOAOYLOTH TOU TIEAATN. 2TV deUTepN Ttepimtwon, To SnUodaoLo KAELSL eTtL-
KUPWVETAL KL UTIOYPADETAL ATTO [La ETioNUN aveédpTtnTn apXr) N OTola TLOTOTMOLEL TV TOU-
TOTNTA OUTOU TIOU ATOOTEAAEL TO SO0 KAELSL. 2Tnv Kpumttoypadia autn n Stadikaoia opi-
{eTOlL WC TILOTOTIOLNTIKO dnpooiou KAESLoUL | Wndraka Mwotorowntika (Digital Certificates).

To Pndlakd motomolntikad eival NAEKTpoVIKA €yypada Ta omoia cuvdéouv éva dnuoacto
KAelOl pe pla tavtdtnta, SnAadr mAnpodopleg yLa To ATOUO 1) TOV OPYQVLIOHO TIOU QVIKEL TO
KAELSL. EtoL artd AU pAG aLOTILOTLAG, ETIELST) TIPETIEL VA YVWPL{OU LUE LE TIOLOV OVTAAANAGCOUE
TmAnpodopieg, Exoupe TNV Yndlakr umoypadn MOV EMLKUPWVEL TNV TAUTOTNTA TOU LOLOKTATN
Tou dnudatou KAeLSLOU..

Ynapxouv apketéC apxég muotomoinong (CA-Certificates Authorities), énwg ot GoDaddy,
GlobalSign, Verisign.

Ewova 8.2.4.a: Evowpotwuéva PndLakd moTtononTika
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Mta ard TG maAaLOTEPEG Kal Tio SnUoPAElg apXEG TiioTomoinong eival n Verisign, pe ToAAoUG
TLEAATEG O€ ATOWLKO £TTMESO KL O€ €MIMESO OPYAVICHWV ] ETALPELWY, OTIWG N Intel, Microsoft,
Apple kat aA\oug. To k6oToCg evOg PndLaKkoU TILOTOTONTIKOU OVEPXETOL ATIO UEPLIKEG EKOTO-
VTASEG EUPW HEXPL LEPLKEC XIALASEG, AAAQ aTtd TNV AAAN TIAEUPQ, OL APXEC TILOTOTIONONG Elval
UTELBUVEC yLa va eAEYEOUV KAl VA ETILKUPWOOUV TNV TAUTOTNTA OE OVTOTNTEG, ATOWUQ, €TAL-
peleg, opyaviopoug mou Staxetlpilovtal Kpioo EUTLOTEVTIKA Sedopéva.

MNwg OpwG Asltoupyel aUTOC 0 KUKAOG EUMLOTOCUVNG HETAED OpXNG TILOTOTOLNGNG KAL ETOLPEL-
WV/0pyavIoUWV Kal TIEAATWY; ZUVABWC OAEG OL KATAOKEUGOTPLEG AELTOUPYIKWY CUCTNUATWY,
onw¢ twv Linux, Microsoft Windows, Apple Os, £(0UvV TIPOEYKATECTNUEVO WG UEPOC TOU
AELTOUPYLKOU CUOTAKATOC NAEKTPOVLKA €yypado - PNdLOKAE TILOTOMOLNTIKA TTOU 0TV oucia
aroteAolv dnudota KAEWSLA amd TG apxEG motonoinong. Autd onuaivel otL éva dnuodclo
KAELSL TTOU OTTOCTEAAETOL OE pLA NAEKTPOVIKA EUTIOPLKT GUVOAAQyH] amd pLa €TALPEia, opya-
VIOUO, 18uwtn mou givat Pndlokd umoyeypappuévo, yia napddslypa and tn Verisign, sival
elKoAa avayvwpioLuo.

Ewkova 8.2.4.B: Emikowvwvia pe WndLlakd moTononTika

2TO MOPOKATW BALOTA, OE CUVEXELD LE TO TTAPASELYHA TNG TTPONYOULLEVNG evoTnTog, divetal
pLo arhomotnpévn meplypadr Tng mepimtwong ouvdeong pe YndLakod mioTomontiko and tnv
opxn motonoinong, mou Ba Bewprjcoupe OtL eival n Verisign.

e H apyn miotonoinong ekdidel éva dnudaoto kat eva OLwTKO KAELSL. To IBLwTIKO KAELSL amo-
Onkevetal o pa tpanela dedopévwy Kat to dnuodacto kKAWL og popdn Yndlokou moto-
TIOLNTIKOU SNEOCLEVETAL KAl ykaBioTaTal LEGW TOU AELTOUPYLIKOU GUCTHUOTOC OTOUG UTIO-
AoyloTéc.

® JTn ouVExela, n etalpeia A o WWwTNG, €dw n Amazon, mou BEAeL va TiotomolnBel anod tnv
eMioNUN apyxn ya tnv avtaAlayn Twv mAnpodopLwy, EMIKOWWVEL e TNV Verisign Kot at-
teltal tnv €kdoon PndlakoL motomolntikou. Onwg €xeL N&n meplypadel yla tn petadopd
EUMLOTEVTIKWY TTANpodopLwy, Snuioupyeital éva (euydpl SNUOCLOU - LBLWTIKOU KAELSLOU),
OTIOU TO LOWWTIKO KAELSL amoBnkeleTal E0WTEPIKA 0TV Amazon, evw Tto dNUOCLo KAELSL
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amootéAAetal otny Verisigh padl pe aAAeg amapaitnteg mAnpodopieg tng etalpeiag.

e H Verisign, adol eAéyel Kal EMUKUPWOEL TIG TTANPOPOPLEG TNG ETALPELOC, TTAPAYEL L OU-
voyin. H obvodin avtn elvat pa Pnolakn vmoypadr, n onolo mapAyeTal UE KPUTTTOYPA-
dnon and 1o 81ko TN LOLWTIKO KAeLSL. TENOG To TMPooBETel péoa oto dnudaoto KAeLSL ou
napgaPe anod tnv Amazon Snuloupywvtag eva PndLakd UoyeypoUUEVO SNUOGLo KAELSL.
Katomy 1o umoyeypappuévo dnuocto KAeWSL emotpédetal miow otnv Amazon kal mAEov
Sev gival amAd éva Snuocto kKAeldi, aAAA TaUTOTIOLEL eMionua TOV ATTOCTOAEQ.

e Karmola oty €vog Xpriotng otov KOOUOo amod to ¢popnto Tou umoAoyloth anodacilel va
ayopaocel amno tnv Amazon pouxa, manoutota, BLBAla r 6t Ao BeAnoet. O xpAotng cuv-
S£eTal 0To SIKTUOKO TOTO TNG Amazon pe TPWTOKoANo og aiodpaln cuvSeon https, SnAadn
kpumtoypadnon dnuUoctov KAELSL0U. ATd tTnv Amazon ammooTEAAETAL TO UTTOYEYPAUUEVO
Snuooto kAeldl oto dopntd unoloyloth tou xprotn. Otav mapaAndBsi, eléyxetal pe
TO EYKATECTNUEVO TILOTOMOLNTIKO ard tnv Verisign, emaAnBevovtag tn cuvodn mou £xeL
napayBel pe to LOLWTIKO KAELSL TG Verisign kat £xel emouvadBei oto Snpooilo KAeLSL tng
Amazon. Mg aquTo TOV TPOTIO EMLKUPWVETAL N TAUTOTNTA TOU AMIOOTOAEQ LE TNV TILOTOTOLN-
on tng Amazon. Av yla ortolodrmote AOyo To meTonotnpuévo Snuooto KAELSL Sev BewpnBel
€YKUPO, UMOpEL vaL artooTaAel yla EAeyxo otnv Verisign.

e Katomwv ouveyiletal n petadopd Twv Kpiolpwyv dedopévwy pe tnv uEBodo kpumrtoypdadn-
ong Snuociou KAELSL0U, OTWG £XEL tepLlypadel otnv mponyoUpevn evotnta. Kad oAn tnv
Slapkela g emkowwviog n avtoAlayn dedopévwy yivetal pe kpurmtoypadnon dnuociou
KAELSL0U Slapéow twv SNUOcLwY SIKTUWVY Kal TAvVTa UTTAPXEL N mBavotnta mapakoAoU-
Bnong Ko LTTOKAOTIHG TWV SeSOUEVWV. OUWG Kal 6w ard Kapld MAEUPA TG EMIKOWVWVING
Sev petadépetal péow Twv Snuociwv SIKTOWV To WBLWTIKO KAELSL TTou €ival amapaitnto
yla ThV amnokpurttoypdadnon.

Juvoyiovtag, UMopoU e va SLUTUTIWOOU UE Ta €ENG:

e To oUvolo Twv dedopévwy TOU emLouvanTovtal pall pe ta dedopéva tng mAnpodoplag
mou B€AOUE VA PETOSWOOUUE Kol OXETI{OVTaL METAEY TOUG UE OTIOLOSHTIOTE TPOTO, £T0L
waoTe va miotomnolnBel n yvnolotnta toug, ovoudletal nAektpoviky (Pndrakr) vnoypa-
dn.

e H Baowkn péBodog dnuioupyiag Pndlakng umoypadng eivat n xpnon aAyopibuwv mou
Baoilovtal o povodpopueg ocuvaptroelg keppatiopol (hash functions) ol omolieg mapa-
youv £€va cUvolo amd dedopéva ou ovopalovial cuvon HnVUATOoC.

e Av Béloupe n auBevtikotnta twv mAnpodoplwy mou petadiboupe va €xel to (6o Bapog
KOLL TLG OUVETTELEG TNG XELPOYPadNC UTIOYPADNG, TIPEMEL VO ETILKUPWOEL ard Tpito oudétepo
0pYaVLOpO TTOU BEV GUUUETEXEL OTNV ETUKOWVWVIA, £kSidovTag Eva PndLoKO TLOTOMOLNTIKO.

8.3 Abuvaypisg— kivéuvol

Ma tov oxedlaopo-6laxeipon tng acdharelag evog cUCTAUATOG, TPV £HUPHOCTOUV TaL Ka-
TAAANAQ PETPA TTpOOTACLAG, Elval amapaitntn n Kkataypadn Twv amellwyv Kat Twv aduvaul-
WV TOU CUOTNLOTOG.

Onwg éxeL avadepbel otnv apxn Tou KePaAaiou, AVTIKELUEVIKOG OKOTIOC TG aodAAELaG elvat
Vo TPOOTATEVOEL TOUG MANpodopLaKoUC TOpoug (ayabd) Tou cuoTAUaATOoC.

Opwg tLeldoug anellég Séxovtal Ta ayabd, armod moLoug KoL TL IIPETEL VAL TTPOOTATEVDEL;
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Anelln (Threat) sival omolodnmote yeyovog Umopel va pokAnBel eokeUUEVA 1} OXL KOl
VaL EMNPEACEL APVNTLKA KATIOL0 ayabo.

OLamnel\ég unopel va mpokAnBouv and ¢puoikd pavopeva, Orwe pwTld, OELCUOC, TANUUUPQ,
Katatyida, mpofANuata KALLATIOHOU, TTpoBARUATA NAEKTPLOMOU KTA. 1] OO EOKEUUEVEG OV-
BPWITILVEG EVEPYELEG, OTIWG ATIATN TIAACOTOTIPOOWTTLOC, EVUPECN KWOLKOU, EKUeTAAAEVON adu-
VOULWV SIKTUOU, AOYLOULKOU, AELTOUPYLKOU CUCTAUATOC, KOKH XPoN TwV MOpwV, 1N e€ouot-
odotnuévn mpooPaon, kKAomr, BavSaALoUOC, EUMPNOMOG KTA. Yrdpxel mavta BERata Kat n
TiepIMTWon KN OKOTNG avOpwTvng ammelAng, omwe AavOaopévn xprion cUCTHLATOC, TTPO-
YPOUUOTIOTIKA AGOn, dyvola kivbuvou amokdaAuPng deSouévwy, pn eoKeUUEVN KaTaoTtpodn
UALKOU KTA.

Ot anel\ég tn¢ mapaBioonc acdhAAeLlag Twy MOPwV Tou MANPodOoPLOKOU CUCTAUATOC SLakpi-
vovtal o EEWTEPIKEG KAl ECWTEPIKEG ATEINEG.

E€wTtepIKEG AmMEIAEG £lval TOL YEYOVOTA TIOU TIPOEPXOVTOL OO TO €EWTEPLKO TtepLBAAAoV
KoL amethoUV TNV 0loPAAELQ TOU CUOTILOTOG.

JuvnBwg oL e€wteptkég amelhég epdaviovral Kol mpaypatonololvtol erBEoelg ano efwte-
pLKoUG loBoleig mou eival yvwotol we Hackers, Crackers, Vandals, Hacktivists.

EcwTteplkég ATELAEG €lval YEYOVOTA TTIOU TIPOEPXOVTAL OTTO TOUG XPIOTEG TOU GUCTHATOG
ol omoliot mpoomnaBouv va urtepPBolv Thv €€0UGLOSOTNGN TTOU €XOUV KaL VO ATTOKTI|OOUV
mPOoBacn og MOPOUG TOU CUCTHOTOC.

JuvnBwg MapakAUTTouV TI¢ Stadlkaoieg EAEyXOU TOU GUOTNOTOG VLA VO TIOKT|OOUV TIPO-
oBaon os avaBabuilopéveg mAnpodopleg eite UTTOKAETTTOUV Ta OTOLKELD OO AOyaPLOCHOUC
XPNOTWV LE TIEPLOCOTEPA SIKALWHATA O OXEON LE Ta SIKOLWHUATA TTOU HdN €XOUV.

Aduvapia (Vulnerability) eival orolodnmote EAAelppa i apélela TG aodAAELAG OE KA-
TtoLo MANPodopPLAKO TIOPO TOU GUCTAATOG, WOTE VA TOV adVEL EUAAWTO OE ANMEIAEG.

MNa napadetypa, edv n npocPfacn otn Bacn Sedopévwy mou amoBnkevovTaL Ol KWSLKOL TwV
Aoyaplaopwy gV MPooTATEVETAL EMAPKWGE, E0TW KoL av oL Kwdikol elval kpuntoypadnuévol,
TOTE UTIAPXEL LEYAAN TILOAVOTNTA UTTOKAOTING.

8.3.1 Napapiacn acdpdalelag
Onwg £xeL 6N avadepOei, oL anellég Slakpivovtal o€ AQUTEG TOU £XOUV ALTiEG PUCLKA PaLvo-
LEVA €(TE QLTIEG ATIO ECKEUUEVEG I OXL AVOPWITLVEG EVEPYELEG.

EruBéoelg (attacks) ouvnBwg e€amoAlovtal and EwTepLKr TPOEAEUTN Kal AlyOTEPO CUXVA
Qo TO ECWTEPLKO TIEPLBAANOV Kal eKMETAAAEVOVTAL LA f} KOL TIEPLOCOTEPEG ASUVOULEG TOU
OUOTNAUOTOC LE CUVETELX TNV TlapaBiocn TG SLaBeoLUoTNTAG EUMIOTEVTIKOTNTAS, TNG aUOe-
VTIKOTNTOG N TNG OKEPALOTNTOC TNG AohAAELAC.
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Ot 1o ouvnBelg péBodol mapaPiacng tng aodalelag eivat:

Kowwvik Mnxavikn (Social Engineering): Eival éva cUvoho amd pebodoug oTig omoleg
Baoilovtal cuvBwg AvOpWTOL TTOU AMOCKOTIOUV OTNV TtapaBioion CUCTNUATWY KOl EKLLE-
TOAAEVOVTAL TOV AVOPWITLVO TIPAYOVTA YLOL VAL ITOCTIAC0UV KPLoLUES TTANpodopieg, wote
va Tapa kAU ouV Toug HNXAVIOUOUG alopAAELQG KOl VA ATOKTHOOUV Un e€ouatodotnpévn
npoéoBacn oto cuoTNUA.

H cdpwaon Kot n eVPeC MPOYPAUUATWY EGUPHUOYWV KoL TIPWTOKOAAWVY TIOU XPNOLLLOTIOL-
oUVTOL 0TO CUCTNA TIOU OTOXEVETOL VA TIAPABLACTEL, UE OKOTO TNV AVEUPECSH ASUVOLULWV.
Hacking eival n mpoomndBela mapdkaudPng twv pnxoviopwyv aodaielag, ekuetaleuope-

voL cuvBwC eAAElMUATO TOU AOYLOWLKOU GUCTNUATWY UE OKOTIO TN MPdoPacn o KAMOLo
ayabd Tou GUCTANATOG.

Xpnon kakoBoulou Aoyloptkou, 6mwg ot lot (Viruses), Ta ZkouArkia (Worms), ot AoUpeLot

‘Irrtol (Trojan Horses), oL ebapuoyEG spyware/adware TOU OKOTIO £XOUV E(TE VO EKUETAA-

Aeutouy, eite va dnuLloupynoouv Ty aduvapia yla tTnv pn e€ovctodotnuévn npocBaon,
elte yla tnv aueon napapioon tng achaielag.

EUpeon kol cuAdoyn oTolxelwv amo ta NAEKTPOVIKA (v Tou adrvouv oL XProTeg Tou
TANPodopLakol CUCTAUATOC, CUVABWC amd TG EMIKOWWVIEG Kol CUVOAAAYEC TTOU KAVOUV
Sl péow Twv dnpooiwv diktuwy, omwe IP SleuBuvoelg, e-mail, ovopato UOAOYLOTWY,
UTINPEGLEC ePapUOYES TTIOU XPNOLUOTIOLOUV K.ATL.

OL EOKEUUEVEC N LN ETIOECELG OO AVOPWTTILVES EVEPYELEG KOTNYOPLOTIOLOUVTOL AVAAOYQL LIE TIG
OUVETTELEG KOLL TOUC TTOPOUC TIOU €MNPedlouV o€:

EmuBgoelg mapafiaong TnNG EUMLOTEUTIKOTNTAG IOV ovopdlovtal EmB£oeLg YtokAomn g Kot
oTOX0 €X0OUV TNV POoPacn o MOPoUG xwpig e€oualodotnon kat adaipeon mAnpodopLwv.
TEtoleg eMIOEOELC €lval N UTTOKAOTI OPXELWV HE EUTTLOTEUTIKA SeSopEva, OMWG KWSLKOL,
aplBuol Aoyaplacpwy, KwSKol amd TMIOTWTIKEG KAPTEG KoL YEVIKOTEPA Kplowa Sedoué-
VaL YL TOV LOLOKTHTN TOUG Ttou €ival amoBnKeupéva o€ cuoThpaTa i LeTadEpovTal LECW
Siktuou, 6mwce pe tnv péBodo avaluong Kivnong amod TG yYpappés emkowvwviag (packet
sniffing-Man in the Middle), urtokAomr) AoyloptkoU, avtlypadr mPoyPAUUATWY K.ATT.

EnBéoelg mapaPiaong tng Stabeoipudtntag mou ovoudlovial EmBéoslg Alakomig Kot
€XOUV OTOXO TNV KATOOTPOdN N VO KATAOTHGOUV ToU¢ TANPodopLakols mOPouUG TwWV OU-
OTNUATWY O€ AVEVEPYN Katdotaon. Tétola mapadelypata ival n dtaypadr apxeiwv, de-
SoUévwy, oL eETIBECELG 0TO AOYLOULKO, OTIWG O TEPUATIOUOC EKTEAEONG LLOG EDAPHOYNAG, OTO
UALKO, OTIWC OL CUVEXELG ETIAVEKKLVIOELS CUCTNATWY, Ol EMLOECELC OTAL CUCTHHOTA UTIO-
SiktUoU, OTWC oL SPOUOAOYNTEG 1 OL eTOECELC O eEUTINPETNTEG, WOTE va eMENBOUV OE
Katdotaon dpvnong mapoxng unnpectwyv (DOS attacks) k.Am.

EmuB¢oslg mapaBiaong tng akepaldtnTag mou ovopdlovral EmiBéosig AAoiwong kot
OKOTO €Xouv TNV KN efouatodotnuévn mpooPfacn Kal aAAolwaon Tou TEPLEXOUEVOU EVOC
mAnpodopLakol MOPOU TOU CUCTHATOC. TETola mapadsiypata eivat n eméuBacn oto UAL-
KO, AOYLOWKO 1| oTa Sedopéva, £TOL WOTE va EMNPEACOUV TNV MANPOTNTA KAl akpiBELd TWV
Sedopévwy pe akomd tnv ollodBopad ) tnv e€amdtnon. Na napddelypo n mopéupacn kat
oAolwaon oTpaTIWTIKWY MANPodopLWY TIou petadiSovtal amo TG YPAUUES ETUKOWWVLWV
N N HeTaBoAn Tou moooU yla petadopad 1) TANPWHN oo Eva TPANE(kO AOYapLOCUO OF LLa
NAEKTPOVLKA GUVOAAQY).
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e EmBéoclg mapaBlaong tng auBeVTIKOTNTAG KOl KOT EMEKTAON KOL TNG QKEPALOTNTOG
eivat ol EmB£oeLg ELoaywyrng Tou oKomo €XOUV UL TAQLOTH) OVTOTNTA VO ELOENBEL WG e€ou-
0l060TNUEVO HENOG OTO CUOTNUO. TETOLEG EMIBECELG €lval OL TIEPUTTWOELG TLAPATTAQLVNTL-
KNAG aAAnAoypadiag (phishing) mou npoomoloUvtal yla mapadely o KAToLoV apUoSLo TG
tparmelog Kot {nTtolV Ta OToLXEla TOU Aoyaplacpol Hag, oL ETOE0ELC TAACTOTIPOCWITLOG
(spoofing) 6mou o emutiB£pevog al\AleL Ta TIEPLEXOUEVA OE TTAKETA SES0UEVWY TIOU NdN
peTadEpovTal, £TOLTTPOCTIOLOUMEVOG KATIOLOV AANO Ttepvael Ta dedopéva pog to Snudclo
KavaAl. AdoU €xeL TPOTIOTOLOEL TNV SPOUOAOYNCN TWV TTAKETWY SeSOUEVWY, TTOPOAU-
Bavel 6oa mokéTa elo€NBouV 0To SiKTUO KoL ameuBUVOVTAL OTOV TIPAYATIKO TP TTTn.

8.4 M£0060L Ko TEXVIKEG TpooTaoiog

To HETPA QVTLUETWTILONG VLA TNV pooTtacia TG oo AleLlag Twv MANPODOPLOKWY TTOPWY TOU
OUOTHHOTOC TIPETEL VA Baci{ovtol 0To OXESLOOUO HLOG OAOKANPWHEVNC TTIOALTIKNG Ao AAELOC
mou Slakpivetal os tpla emineda.

1. To mpwto eninedo avadépetal otnv mPoAndn n omoia otnpilletal oTNV QVixveuon
Twv gumnabswwy, aduvaplwv o6cov adopd tnv enibpacn Tou Guotkol MeEPBANAOVTOG, TLG
aduvapieg VALKV, Aoylopikol, amoBnkeuong kot petadopds Sedopévwy. OL cuvhBelg
TEXVIKEG TTOU XPNOLUOMOoLoUVTaL ELVAL :

0 €\eyx0¢ TNG TPOOBacNG 0TOUC TOPOUG

® 1 EYKOTAOTAON TPOYPOUUATWY TPOOTACIOG amo KAKOBOUAO AOYLOMIKO, OMWG
antivirus, antispyware

® 1 sykatdotoon teiyoug mpootaciag (Firewall) yla tov éAeyxo TG €L0EPXOUEVNG KOL
e€epyopevng kivnong dsdopévwy

® oL ouveXelg evnuepwoelg kat avaPabuioelg Aoylopikol mou SlopBwvouv aduvapieg

Kat eAelelg aodalelag

2. To 6eltepo eninedo meplypddel TNV AVILUETWILON KATAOTPODWY Kal emavadopd Tou
GUOTAUOTOC TNV T(PONYOULEVN AELTOUPYLKN TOU Katdotacr. Ot cuVBELG TTPAKTIKES TIOU
Xpnollomnolouvtal elvat:

® 0 OAOKANPWHEVOC KAl TEKUNPLWHEVOG OXESLAOUOG TNG dadikaoiag avavnng peta
ano napaflacelg Tng aodpalelag kabwg kat n pEBodog avatpododotnong yla To mpo-
BANpO TTOU TIPOEKUE KOl TIWE OVTLUETWITIOTNKE

® 1 dnuLoupyla LEPLKWV 1} OAOKANPWHEVWY avTlypddwy acdAlELag

® 0 kaBoplopog Sladikaclwy evepyomoinong twv peBodwv avavnng amno napaBLacel,
kataotpodég (Fault Tolerance)

3. Ito tpito eminedo kartatdooovral Ta cuothuata Avixveuong elofolwv. Ebooov amo-
Ttoxouv oL oxedlaouol mpoAndng, N achAAEld TOU CUCTAUATOG TPEMEL va BacLoTEL o€
UNXoVIoHoU¢ avixveuong eloBolwv. OL GUVABELG UNXAVLOWOL TTOU XPNOLUOTIOLOUVTAL YLa
TNV avixveuon napafLacewv tng aodAAELOG O CUVEPYATLA UE TO TUTIKA EpYaAEia - TTpo-
YPOUHOTA aviyveuong euTtaBelwy, OMWCE ylo TAPASELYUO Ol CAPWTEG yla LoUG, gival n
gykataotaon el8kou AoyLopLkol avixveuong elofoAwv Intrusion Detection System (IDS).
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8.4.1 Avtiypada acdaleiog

H Stadkacio avavnng tou mAinpodoplakol GUOTAUATOG UETA amd koataotpodn Paocile-
TOL KATA v LeyAaAo HEPoC oty Sladikacio twv aviypadwv aodaleiag (Backup Data). Kata
v Sladikacia autr Pe th Xpron KoTtaAAnAwv epyoaAeiwv AoyLopikol 1 SuvatoTATwY Tou
TiPoodEPEL TO AEITOUPYLIKO cuoTnua anobnkevovtal oe achaln Héca avtiypada twv de-
SoUEVWY, TIPOYPAUUATWY, BAcewV SeSOUEVWY Kol YEVIKOTEPA TIANPOdOPLAKWY TIOPWVY Kal
Snuloupyouvtal avtiypada rou ovopdlovtal avtiypada epedpeiag i avriypada achaleiag.
Metd amnd kataotpodn TwV TOPWV 1 AKOUA KAl TOU UALKOU TtapeXeTal n duvatdtnta emava-
dopdg oAdkAnpou tou TANPodopLAKOU CUCTAKATOC I LOVO eVOG LEPOUG TWV TAnpodopLa-
KWV TIOPWV O€ TIPOTEPN KAVOVLKI KATAoTaon Asltoupyloc.

To H€OA KOL OL CUOKEUEG TIOU XPNOLUOTIOLOUVTAL YLa TNV amoBnkeuon Twy avilypadpwv St-
adépel avahoya pe to €idog Kal to pEyebog Twv Sedopévwy KabBwg kat Tic podlaypadec
YLOL TNV VAKTNON TOUC. ZuvnBwE XpNOLUOTOLOUVTAL LOyVNTIKA péoa (okAnpol Slokot), omtika
péoa (CD, DVD k.Am), uvnueg poviung anoBnkevong (flash, Solid State disk) kat téAog, pe tnv
€€EAEN TWV YPOUUWY TNAETILKOWWVLWY Kal SIKTUwy, ivatl Suvath n amobrikeuon Kat ava-
KTNGonN O€ OMOUOKPUOEVOUG UTTOAOYLOTEG ] AVAAOYA UE TNV KPLOLUOTNTO TV SeSopévwy oe
g€wtepikoug online e€unnpetntéc.

8.4.2 Teixog npootaociag (Firewall)

Ta cuotiuata teixoug npootaociag (firewall) mpootatevouv toug MANPodoPLAKOUG TTOPOUG
€VOG OUOTNUOTOG I €VOG SIKTUOU OUTOROVWVOVTOCG TO CUCTNMO amd To €EwTeplko SiKTUO
eAéyxovtag Tnv SLaKivnon Twv ELOEPXOUEVWY Kal eEEpXOUEVWY TTAKETWY dedopévwy. ETol éva
firewall mpootatevel To cUoTNUO Ao emBEoeL un e€ouolodotnuévng mpooPacng. To firewall
urnopel eival eite epappoyég Aoylopikol eite €€elOIKEVUEVO OAOKANPWLEVO CUOTNUA TIOU
Aettoupyel og OAa ta emnineda tou povrehou TCP/IP. Ou Baotkég Aettoupyieg tou ivat:

® TO PIATPAPLOUO ELOEPYXOUEVWY KoL EEEpXOEVWYV TIOKETWV (packet filters).EAEyxel kABe
TIAKETO TIOU €LOEPYETaL-e€EpYeTAL Kal amodacilel pe Baon Tic mMAnpodopleg TNG eMLKE-
daAidag tou makétou, SnAadn Tnv AtevBuven MPoEAeuonG KOL TIPOOPLOUOU, TOV apLloud
TPWTOKOAAoU (protocol number) kat tov aplBud Bupag (port number).

® Kol w¢ MUAeC (gateways) oto emninedo edappoync. To firewall aviyvelel kat avtidappa-
VETOL TO €160¢ NG Kivnong twv dedopévwv oto eninedo edappoyng kKat epappolet

€\eyxouc ot emninedo e€ouoloddTNONG XPNOTN KABWE KoL OTLG UTINPECIEG KOl OTA TIPW-
TOKOAAQ TTIoU emLtpémovTal i 0XL, Orwc ta http, ftp, telnet, KA.
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Ewodva 8.4.2.a: Firewall

® AmopovwVel SLadOPETIKEG TTEPLOXEG TOU SikTUoU edapudloviag SLodpopeTIKEG TTOALTL-
KEG AohAAELOC, TL.X. O SLAXWPLOUOG VOGS Web server ] evog web mail server, mou 6éxetal
eTLOKEPELG Ao e€wTePKO dNoaLo Siktuo (internet), amd tnv mMoALTk aodAAELOC TTOU
UTIAPXEL YL TO UTIOAOUTTO ECWTEPLKO SiKTUO.

Y’ auTO To onueio Ba TPETEL val UAOTIOLAOETE [La Aoknon epmédwongc, Omwg elval n Acknon 4
Tou TieplypadeToL TNV EVOTNTA «ACKNOELG 0TNV aibouca gpyaoctnpiou».

8.4.3 T0otnpa evtomiopoL loBoAéwv IDS

Onwg éxeL avadepBel amd tnv apxn tou kedalaiou, Sev UMAPXEL N €vvola TNG AMOAUTNG
oaodaletag. And tnv AAAn TMAeupd kaBnuepvad dnpLoupyolvTaL KAVoUpPYLEG EUTIAOELEG OTO
UALKO KOl TTIEPLOCOTEPO OTO AOYLOULKO TwV TANPODOPLAKWY CUCTNUATWY LE OMOTEAECHA VO
yevvouvtal véeg Suvatotnteg mapaBioong tg aodpAAelog TwV cuoTnUATwy. Katd to oxedt-
QOUO TNG TIOALTIKNG aodAAeLag, Omwe £xel NON avadepbei, adou amotuyel n mpoonddela
TMPOANYNG KATA TWV eLoBOAWY, TIPEMEL va £XEL ULOBETNBEL £val cUOTNUA AVIXVELONG KAl EVTO-
TopoU Toug.

‘Eva cuotnua evtoniopoU eloBoléwv (Intrusion Detection Systems, IDS) amoteAeital and pia
mAatdopua epyaleiwv Aoylopikol mou eAéyxouv Ta apyeia kataypadrg Tou cuoTUATOC,
WOTE va avixveVoEL ixvn amod yvwoTEg mopaBLacelg aodaAelag, Onwg:

enavaapBavoueveg mPoomabeleg eLoaywyng KWSIKWY
SpaoTnpLOTNTEG 0ApwWaong Twv Bupwv emkowvwviag (port scan)
EVEPYELEC TIAPAVOLWY EYYPADWY OTO HNTPWO TOU CUCTHHATOC
QMOMELPEG AUENUEVNC PONG TTAKETWY TIPOG €va cUoThnua -entiBeon DOS
EVTOTILOUOC aUENUEVNG SLAPPONG TIOPWV KATA TNV EKTEAECT EPOpPLOYWV

Emiong eAéyxouv kot avaluouv Tnv SLEPXOUEVN KIvnon TwV KOUPBWVY Kal TwWV CUCKEUWV OL-
KTUOU.
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‘Eva IDS umopel va €xel kaBapd HOVo eVNUEPWTLKO pOAo, SnAadh, LETA ThV mapakoAoubnaon
TOU GUOTHHOTOG, OVIXVEVUEL KATIOL UTIOTITN EVEPYELA KOL EMLOTPEPEL KATIOLO UAVULLA YLaL TiL-
Bavn eloBoln i pmopet va SLABETEL UNXAVIOUOUE QUTOUATNG QVTLLETWIILONG I CUVEPYACLOG
pe AAAa epyaAelo aVTLHETWTLONG TapapLldoswy, onwg to firewall. Ta cuotipata ov Stabé-
TOUV UNXAVIOHOUC TTou UrAoKapouv TilBavég eloBoAég ovopalovtal Intrusion Detection and
Prevention Systems (IDPS).

Ewkova 8.4.3.a: EAeUBepo Aoylopukod IDS - SNORT

8.4.4 s0otnpua Awaxeipiong Ao aleiag MAnpodopLwv

Ka&Be ovtotnta (16wwtng, etatpeia, opyaviopog), mou Slaxelpiletal evaiodnta EUMIOTEUTIKA
Sdedopéva mAnpodopieg, mpeEmeL va ULOOETHOEL €va GUVOAO QMO AUCTNPEG CUCTNUATIKEG SL-
adkaolieg mou eaodpalilouv Tnv mpootacia Twv MAnpodopLwy. Autég ol Stadlkaolieg mpo-
KUTITOUV KATOTIV AEMTOUEPELAKNG OVAAUONG, LEAETNG KAl oxeSLAOUOU TOU emUESOU aodha-
Aelag, ou MPEMEL va SLaodAALOTEL, O OXEON TIAVTA LE TO KOOTOC EMEVOUONG Kal Slapopdw-
vouv 1o ZUotnua Aloxeiptong Aodaletag MAnpodoplwy.

OL OUVLOTWOEG TTOU TIPETIEL VAL LEAETNBOUV yLa va SnpoupynBouv ol KaTAAANAES SLadikacieg
adopouv:

® TOV AEMTOUEPELAKO KABOPLOUO KOVOVWV aoPaAELOG TIOU TIPEMEL VA TNPOUVTAL KOl TNV
ekmaiSevuaon Twv xpnoTwy yLa tThv opBn xpron Tou MAnpodopLakoU CUCTHLOTOC

® TOV MPOoSLOPLONO TwV €€0UCLOSOTNOEWV IPOGRACNG TWV XPNOTWV KaL TNV Ieplypadn
TWV SIKOLWUATWY TOUG 0TO TANPOhOPLAKO GUCTNUA

e TNV eplypadr aduvauLwV TOU CUCTAATOC KAL TG EVOEXOEVEG TIEPUTTWOELG Tapafia-
0oNG KABWC Kol Ta LETPOL OVTLUETWITLONG TOUG

® TLC aKpLBeic eVEPYELEC yLa TNV UAOTIOINON HLag OAOKANPWUEVNC TTOALTLKAC AohAAELOC

e v dnuloupyia evog oAokAnpwpéVoU oxeSlou cUVEXELAG TTOU TIEPIAAUPAVEL EvVa OXESLO
avavnng oe mepimtwon kamolag kataotpodng Kabwg kat £va MAGvo Slaxeiplong Kat
QVTILETWTTLONG TWV KWVEUVWV

0 61eBvng opyaviopdg tumomnoinong dnuoupynoe éva mpoturto to 1IS027001 nou mapeExeL éva
cUvolo mpobdlaypadwy. OL mpodlaypadEg autég kaBopilouv TIG AMALTACELG Yo TNV UL0BDE-
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TNon evog cuotnuatog dlaxeiplong aodpalelag mAnpodoplwv Kat adopouv Tnv loiknaon Tou
TIPOCWTILKOU, TLG SLadkacieg kal Ta TAnpodopLaKA cUCTHUOTA Yia KABe elboucg emiyelpnola-
KO KAGS0 Kal omoloudrmote LeyEBoucg opyaviouo.

Ma neploocotepeg MAnpodopleg peAetnote TNV evotnta MN.4 Tou MapaptUATOS TWV CNUELW-
OEWV.
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Epwtiosig— Aoknoeig KepaAaiov

1.
2.

10.

11.
12.

MNeplypadte mwg punopel va emiteuxOet n andAutn achaAeLa.

Katd tov oxedlaopo tng achatelog evog mAnpodoplakol CUCTHMOTOC, TL Elvol auTtd mou
TIPETEL VAL TTPOOTATEUCOULLE KOLL OTTO TIOLOV TIPETTEL VAL TO TIPOCTATEUCOUE;

Meplypate TLG EVVOLEG: EUMLOTEUTIKOTNTA, AKEPALOTNTA, aUBevTIKOTNTA, SlaBeoIuoTn-
Ta.

AwoTE TOV 0PLOKO YLA TIG EVVOLEG: KPUTITOYPAdNoN, Kpumtoypadnua, LUOTIKO KAELSL.
Molog givat o pOAOC TNG KpUTITOYPAbLKIG CUVAPTNONG KEPUOTIOUOU;

Motog eivat o Adyog TG uTtoypadng eVOG UNVULOTOG XPNOLUOTIOLWVTOG T cuvoyn Lnvo-
HOToG;

‘Evag xprotng, n AAikn, BéAeL va emikowwvnoel pe Tov BaciAn. Zuvtdooel To pnvu-

pa «AUpLo Ba cuvavtnBoUpe otig 2» kal, adoU To TEPATEL Ao TN CUVAPTNON KEPHA-
TIopoU SHA1, mapdyel Kol ETLOUVATTEL TN cUvon unvupatog bc6al87bel034bleelaff
99719c574cdff0a49d5 kat to amootéAAsl. O BaoiAng mapaAapBAavel To pAvupa:

«AUpLo Ba cuvavtnBolpe otig 1bc6al87bel034blee0aff99719c574cdff0ad49d5».

Mota Stadikaoia akohouBei o BaoiAng, otav mapaAdBeL TO LAVULA, KoL TTIOLO CUMTTEPQ-
opa Byadey,

EAéyEte Tnv amavtnon oag, epapudlovtag TNy LETAS00N TWV UNVUUATWY oTthv aiBouoa
epyaotnpiou, pe Baon tnv Acknon 3 tng evotntag «Acknoslg otnv Ailbouca Epyaotnpi-
ouY.

Ag umtoBéooupe otL évag hacker apnoe éva cd umodnAwvovtag OTL To EEXaoE TTAVW OTO
ypadeio evog umarnlou piag tpamnelag mou eixe titho «Bwteo AtokdAun yla TEpAoTLO
okavbaho». Méoa &g oto cd UTIAPYEL AMOBNKEUUEVO TIPOYPAO OE HOPdT AUTOUATNG
EKTENECNC TIOU TIEPLEXEL EVOL SOUPELO (TITTO TIOU QVIXVEUEL T TTANKTPO TIOU TIOTA KATIOLOG,
oUM\éyeL Anpodopieg kot TIC armooTtéAAeL 0To Aladiktuo. TLel6oug amelAr) eyKUHOVEL yLa
To MAnpodopLakd cuotnua; Av emituxel n mopofiaon g achaielag, Tt eidoug emnibeon
€XOUUE;

‘Evac hacker amoktd npocBacn otn Bacn Sedopévwv mou £xel amoONKeEUPEVOUC OTOV

Tiivaka users Toug KwdLkoUG XpNoTwV OO TOUG AOYapLACUOUG TWV SLAXELPLOTWY EVOG
HEYAAOU SIKTUAKOU TOTIOU. ITOV TIIVOKOL UTIAPXEL N eyypadn:

admin:781e5e245d69b566979b86e28d23f2c7

O hacker xpnotpomnotwvtag To online Aoyloptkd, 6mwg to «md5Spass.info», Eekwva va ma-
payel 6Aoug Toug duvatoug cuvOUAOUOUG ATO XOPAKTHPEG HEXPL ypappaTa Kot Yndia
TOU ayyAlkoU aAdafntou kal péoa o€ Alya EKOTOOTA TOU SeutepoAEmTou AapuPBdvel tnv
emotpodn «0123456789».

Mota péBodo xpnowomnoinoe o hacker yla va mopaflacel tov Kwdko; Meplypadte TNV
Slabikaoia ou ekTeAEl TO AOYLOULKO yLa va Bpel Tov KwdLKO. TL oupnépacpa Byalete yla
TOV KWOLKO;

Edappoote tnv Stadlkaoia wg AoKnon 0TO EpYOOTHPLO. XPNOLUOTOLNOTE KwdLKkoUG, TIoU
Kataokeuaovtal, XpNoLHOoToLwVTaC Tov oAyoplBuo SHAL yla tnv apaywyn cuvodng e
10 epyaleio GnuPG.

Mepypate t Baotkni Asttoupyia TNG KpUTTOypAdnong e Koo HUOTIKO. Molo elval to
adUvapo onueio autng tng uebodou;

Moleg eivat oL Baotkég péBodol mapaBiaong kwdikwv; Na tig e€nyroete.

H mapakdtw epwtnon sival kpumtoypadnuévn pe tnv texvikr Caesar Cipher.

[257]



Keddhaio 8°

HI QOZHOXI XWPON® QATEP® AN QPHNMTNYP® NAT NTQrZOr XNANWO;
XPNOLUOTIOLELOTE TO TIAPAKATW TivaKa 1 ylot TNV QIOKPUTITOYPAdnon TOU KELUEVOU
™G epwTNONG. Mia amd TG oAloBroelg — KAeWdLA 4, 7, 12, 22 tou aAdaBntou sival n ow-
otn.
13. EmuA€ETE TN OWOTH AMAVTNON YLO TV TTAPOTTAVW EPWTNCN artd Ta MAPAKATW KPUTITO-

vpadnuota pe kKAsSi 11

e ENEZB

e XMTBE

Mivakag 1: KAeld1a-OAoBroelg EAAnvikoU AAdapntou

1(2|3|4|5|6|7|8|9|10|11 (1213 |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|D|P|[Z|[T|Y|O®O|[X|W|Q
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 ryalef(z|{H|o|.l KIA|M|N|=Z|O|ND|P|Z|[T|Y|ODO|X|WV]|Q B
OAIZOHZH3 | A [ E [ Z |[H | O | I K|{IA|M|[N|=Z(O[RD|P|Z|T|Y|OD|X|W|Q|A]|B r
OAIZOHZH 4 E|Z|H|O]|I KfA|M|N|Z|Of(RD|P|[Z|[T|Y|O®OIX|[W|Q|A|B r|a
OAIZOHZH 5 Z|H|O|I KIA|M|N|[Z|O|(MD|P|Z|T|Y|OIX|W|Q|A|B r{aj|eE
OAIZOHZH6 | H [ © | | K|{AIM|N[Z|O[RD|P|[Z|[T|[Y|OD|IX|W|Q|A]|B r|aj|eE z
OAIZOHZH7 | O | | K|{AIM|{N|[Z|O[R|P|Z|T|Y|O|X|W|[Q|A]|B r{ajJej|z|H
OAIZOHZH 8 I KIAIM|N|Z|[O(RND|P|Z|T|Y|D|X|W|[OQ|A]|B r{afe Z|H|O
OAIZOHZH 9 KIA|{M|N|Z|O(RO|P|Z|T|Y[O|X|W|[Q|A|B rya|le|zj|H|®O 1
OANIZOHEH10 | A (M| N | =2 |O|D|P|Z|T|Y|O®O|X|W|Q|A]|B r{a|leE|z|H|®O | K
ONZOH:H11 |[M | N[ Z|O (RN |P |2 |[T|Y|[O|X|W|[Q|A]|B r|aj|eE Z|H|O | K[ A
OANIZOHZH12 [N | = (O |N (P | Z | T|(Y |O®O|(X| W |Q|A|B rya|Ee|z|H|®O I K[A|M
ONZOHEH13 | = |O (N | P [ X2 | T|Y [ O |X|W|[Q|A|B ryalfeE|z|H|®O | K{AN|M|N
ONZOH:ZH14 |O | N (P | Z ([T |Y|O®O (X |W| QA |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{afEeE|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|N
ONZOHEH17 | £ | T (Y |®O (X |W| QA | 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 |®O [ X (W (Q |A | B|T|[A|[E|Z|H|®O | K|IA[M|N|Z[O[ND|P|Z|T
ONIZOHZH20 |® | X (W | Q (A | B | T (A |E|[Z|H|O I K{A|M{N|=Z|(O|D|P|[Z|T|Y
OANIZOHIH21 | X (W Q| A | B | T|[A|E|Z|H|®O | K|{A|M|IN|=Z|O|[RD|P|Z|[T|Y]|O®
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

EAgy€te TIC amavToELg 0TO SLKTUAKO TOTO:
http://users.sch.gr/xefterakis/caesar.html

14. Moo eivat to peyaAUTEPO MPOPANUA TIOU TIPETIEL VA QAVTLUETWITLOTEL PUE TN XPAON TG
Kpurttoypadnong e StopolpalOpevo HUCTIKO KAELST;

15. MepypaPte TNV TEXVIKNA KpUTTOYpAdNnong Le SNUOGLO KAELSL.

16. Matl n kpumtoypadnon Twv SeSopévwy Le To WOLWTIKO KAELWST, 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.

AQKPO OUCLACTIKA &gV EXEL KavEva vonUa; IMe TTOLO TPOTIO TILOTOMOLETAL N AUBEVTIKOTNTA
Tou L&LoKTNTN TV dedopévwy;

MNwg avtetwriotnke n dtoxeiplon tng aodaloug emikovwviag oto eninedo dlaotpw-
pdtwong tou TCP/IP;

Moteg eivat ot Baoikég apxEG oTig omoieg Baoiletal n pebodoloyia Stoxeiptong aohalet-
o¢ ¢ petadopdg dedopévwy ( TLS - Transport Layer Security);

Mepypate tn Aettoupyia xpriong evog Wndlakol moTononTkoU.

Moleg eivat oL ouvnBelg uEBodol mapaBiaong twv MANPOPOPLOKWY CUCTNUATWY;
MepypaPte TIg PAOCIKEG KATNYOPLEG EMIOECEWV KOL TIOLO XAPAKTNPLOTLKA TNG 0loPAAELOG
napaplalovral.

Av HallKA EKOTOVTASEC XPOTEC 0’ OAO TO KOO0 £0TEAVOY GUVEXOUEVA TIAKETO EAEYXOU HUE
10 MPpwWTtOKoAAo ICMP, 8nAadr) ektehoVoav TNV VTOAN ping TPOG £VOL CUYKEKPLUEVO €EU-
TINPETNTN KATIOLOG UTNPEeciog yia apadetypa webserver, T eidoug enibeon Ba sixapus;
AlkaloAOyNOTE TNV anAvINon 60gG.

Awote éva mopadelypa ano kabe kotnyopila emiBeong amo €0KEUUEVEC AVOPWTILVEG
EVEPYELEC.

AvadEpeTe TA LETPA AVTLUETWITLONG TWV OMEAWY AoPANELAC.

Moteg eivat ol Baotkég Aettoupyieg ou ekteAoVV cuvnOwc ta firewalls;

‘Eva firewall emitpEmnel Tnv eLloEPXOEVN KoL EEEPXOUEVN ETIKOWVWVIO OE £val TOTIKO SIKTUO

oTLG BUpeg TCP 80 kot 25 kal armayopeVel TNV KukAodopla otig BUpeg 21 kat 23. Moleg
UTINPEOLEG ALASIKTUOU ETUTPETIETAL OTO ECWTEPLKO TOU SLKTUOU VAL ETILKOVWVIOOUV UE TO
Awodiktuo;

TLelval éva 0otnua Alaxeipiong Aodaletag NMAnpodopLwy Kat mwg SlapopdwveTaL Eva
TéTolo ocVOTNHO;

‘Eva cuotnua avixveuong etoBoAwv IDS mola cuviOn ixvn mapaBldocswy Umopet va avi-

XveUOoeL;
Mota n Stadopd evog cuotrpatocg IDS kat evog IDPS;

Mepypate TI¢ PAOELS Yo TNV avartuén evog Tuotripatog Alaxeiplong tng Aodalelog
MAnpodoplwv (ZAAM) kat avadEPETe TO MAEOVEKTALATA TNG ULOBETNONG EVOG TETOLOU
OUCTHHOTOG OTNV TIOALTLKY a0AAELAG EVOC OPYAVIOHOU.

Aoknoei oe Epyaotnplako NeptBaiiov

Acknon 1: Kpurnttoypdadnon /Anokpuntoypadnon pe tnv péBodo Caesar Chipher

JTO EpYOOTHPLO OL LaBNTEC Umopouv va Sltepeuvioouv T PEBoSo kpuTTtoypAdnoNG Kal aro-
Kpurmtoypadnong dedopévwy KeEVOU e TN Xpron ekmatdeutikol gpyaleiou- Bondnuatog
yla To eAANVIKO aAdapnto mou Bploketal og SIKTUAKOUC TOTIOUG, OTwE paivetal otnv mapa-
KATW ELKOVA.
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Ewova 10: Caesar Chipher
(MNnyn: http://users.sch.gr/xefterakis/caesar.html)

ﬁ! Apaotnplotnta 1n

OL paBbntég ava opadeg pmopolv va SLEPEUVHOOUV TA XOPAKTNPLOTIKA TOU aAyopLo-
pou Caesar Chipher avtaAAdoovTog LNVULOTO XPNOLULOTIOLWVTOG SLadbOPETIKA KAELOLA.

Acknon 2: Kpurnttoypdadnon/Anokpurntoypddnon HE CUUHETPKO KAELST

3’ auTH TNV Aoknon Ba XpNOLLOMOLCOUE TNV EVTOAN mcrypt yLa thv Kpumtoypadnaon apxel-
WV. ITNV MPOYUOTIKOTNTA N evToAr] mcrypt amote)el avtikatdotaon tng Snuodlolg evto-
ARG crypt tou Unix. H evtoAn Crypt rtav éva epyaleio kpurmtoypddnong mou XpnoLponotlou-
0€ ToV aAyopLBpo kpuTttoypddnong TNG YEPUAVIKAG LnXavng «Atviypa». H pnxavn autn xpn-
OLUOTIOLNONKE LA TNV LETAS00N TIOAEULKWY UNVULATWY KATA TO SEUTEPO TIOYKOTLO TIOAELO.
IAUEpa To mpoypappa Mcrypt umootnpilel éva cuvolo amo Stadopetikolg alyoplbuoug
kpuntoypdadnong dedopévwy, omweg o AES.

2tnv oucia Ba XpNOLOMOLooUE TNV eVTOAN oTo linux yla va kpuntoypadricoupe apxeia
Sedopévwy. YIapyxouv avtiotolxeg StavopEg yia linux kat Windows Tou mpéEmeL va eykato-
otaBolv kabwg kal Stadedopéva script oe php yla TV EVOWUATWON TOU o€ O0gAldeC OTO
Awadiktuo.

Brjua 1: H oUvtagn tg evioAng

MTmopoUUE va EKTEAECOUE OE €val TEPUATLKO Tou linux tnv evtoAn:

mcrypt --help

yla va Sou e T olvtagn Kot OAEG TLG MAPAUETPOUC TTOU TIAPEXOVTAL, TL.X. Yia Vo SoUpe dAoug
Toug Slabéatpoug alyoplBuouc kpurtoypddnong mou unootnpilovtol EKTEAOULE TNV EVTOAN:

mycript --list .
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Ewova 2: AtaBéoipuotl AlyopLBuol Kpumtoypadnonc/Anokpurntoypddnong

BAua 2: Kpunttoypadgnon

o VoL KpUTTTOYP P OOUE £Vl OPXELO E OVOUO hocrypt.txt XpNOLUOTOLWVTAG TOV aAyOpLo-
po Kkpurttoypadnong blowfish extehoUpe tnv evioAn:

mcrypt -a blowfish nocrypt.txt

omou Ba pag IntnBei n A&En kAL 8V o hopég. To pEyebog tou KAELSLoU Sev Tipénel va Eemep-
V@ Tou¢ 512 YapaKtrpeg.

Ewkova 3: To €yypado mou Ba kpumtoypoadnOel
Eniong umopoUpe va XpnOLUOTIOLCOULLE TNV TIAPAUETPO -U yLO V. SLaypAPOUE TO OPXLKO
apxelo katd tnv dtadikacia Tng Kpunmtoypddnong.

MEeTA TtV eKTEAEDCN TNG EVTOANG MAPAYETAL TO KpUTITOYpadnLEVO apXELo nocrypt.txt.nc Kal
elvat aduvato va to avolfou e e Eéva Kelpevoypado, OTwe daivetal TopaKATW.

Ewova 4: Antotéleopa PeTd tnv Kpurmtoypadnaon
[261]




Keddhaio 8°

Bpa 3. Amokpuntoypadnon

Ma va amokpumtoypadriooupE To apxelo eKTEAOULLE TNV EVTOAN:

mcrypt -d nocrypt.txt.nc

Kall SNLOUPYELTAL TO ATIOKPUTITOYPOPNUEVO apXELO e OVOUQ nocrypt.txt.

ﬁl Apaotnplotnta 2n

1.  AlEPEUVNOTE TA XOPAKTNPLOTIKA ToU aAyoplBpou Blowfish katl twv aAAwv alyopib-
MWV TIou uTtooTnpilovtal amod to epyaleio kpumrtoypddnong mcrypt. Eviomiote
ToV aAyoplOpo Ttou avilotolyel otov AES-128.

2.  OLpoOnTég, lte kKaTA ATOMA £lTe KATA OHAdEG, Ba pmopovoayv va cUUGWVRCOUV
UETAEL TOUG KATIOLA LUOTIKA KAELSLA KAl Vo AVTOAAGEOUV KPUTTTOYPOPNEVA LIN-
vUpata akoAouBwvtag Ta mapandavw Bripata.

Acknon 3: Kpurnttoypdadnong/Anokpurntoypddnong e th Xprion Anpuociouv KAELSL0U

3’ auTn TNV doknon Bo XPNOLUOTOLCOUE TO EPYAAELO gnUPE TIOU LOG ETITPETIEL AELTOUPYI-
£¢ Kpumtoypadnonc-amokpumntoypdadnong dnuodctou KAWL kal Pndlakwv umoypadwv.
To epyaleio QUTO €PYETAL TPOEYKATECTNEVO OE APKETEC Slavoueg Tou linux. Av Sev eivat
EYKOTEOTNUEVO, UTIAPXOUV Slavopég ya Linux, Windows kat MacOs mou pmopoUv va gyka-
taotabolv 0TOUG UTTOAOYLOTEG TOU £pyoaotnpiou. Mrmopeite va avalnTtnoeTe MEPLOCOTEPES
mAnpodopieg oto Siktuakod tomo https://gnupg.org. OAn n Aettoupyia tou epyaieiou gnupg,
miou Ba SoU e, ulomoleital o popdr EVIOAWV TEPUATLKOU, TIAPOAN QUTA UTIAPXOUV OPKETA
epyaldeia pe ypadkd neptBaliov rou xelpilovral Tig VIoAEG Tou GnuPG, Omwg To gpa I To
seahorse k.d.

BApa 1. Anuioupyia {evyoug KAELSLWV

APXLKA KOTA TNV KpuTttoypadnon e to Snuoacto kKAeldi mpémnet va SnutoupynBel éva Leuyapl
SNuocLou-dLwTikoU KAeLWSLoU. H evtoAn yla tnv 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€oupe Tov aAyoplOuo Kpumtoypddnong mou Ba xpnoLuomnoLy-
OOUpE HeTafV Twv RSA kat DSA/Elgamal. Mpoteivetat o alyopBuog DSA/Elgamal, kaBwg ev
UTLAPXOUV TtEPLOPLOMOL OTN XPHon Tou.
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HopakoA® emLAéETeE TOV TUNO TOU KAELOLOU mou BéActe:
(1) RSA and RSA (default)
(2) DSA and Elgamal
(3) DSA (yLa umoypaeh udvo)
(4) RSA (yiLa unoypaen udvo)
H emiAoyn ocog; 2

Ol emopeveg emAOYEG apopoUV TO UNKOG KAELSLOU Kal TV SLAPKELA TOU.

DSA keys may be between 1024 and 3072 bits long. What keysize do you
want? (2048) 1024

To péyeboc kAe1dL0oU mou (nitnbnke eival 1024 bits

Hopokod® oplote yia ndoco kalpd To KAeLd(L Oa elval €ykupo.

0 = 10 xAe(1dl dev Afyel moté
<n> = 1o KAeld( AfyeL og n uépeg
<n>w = 10 KA€ld( AfyelL og n gRdouddec
<n>m = 10 KA€lLO( AfyelL oO©& 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) vy

TEAog pog Intolvtal oToLKElD, OTWE To Ovoua, StebBuvan nAektpovikol toxudpopeiou Tou
Ba cuoyetlotoLV Kat Ba TauTonoloUV to KAELWSL, kKabBwg kat pia Muaotiky Qpdon mou Ba pog
ETUTPETIEL TN XPNOLUOTIOINGCN TOU OLWTLKOU 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 €Vva OOKLPXOT LKO KAeLd(!
XpnoLpomotleite 1o “utf-8’' og1 XUPAKTHPWV.
EnitAéfate 1o USER-ID:
“Nikos X. (AUTO €LVval &€va OOKLUXOCTLKO RAeLd(!)
<gtest4sek@gmail.com>"
AN Aoy (N) 6voua, (C)oxdéAaito, (E)mail 17 (O)evidéeil/ (Q) tepuatiopdg; o

Xpel&leote pla Opdon KAeLd(l VIX VO IPoOTATEUCETE TO MPUOCTLKO KAeLd(.

Katormv mapdyetal to {euydptl KAEWSWWY. Emeldn o aAyoplBpog, mou mopdyovTal oL Tuyaiot
npwrtoL apldpoi, Baciletal oe tuxaia bytes mou xpnolponoloUvTal Ao TV UVAN TOU UTIo-
Aoylotr, o aAyoplBuog pag mpoTteivel va ekteAécoupe SLadopeg GANEG AelToupyleg oTov
umoAoyLoth.
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[Ipénme L vo dnuLoupynBolv moAA& tuxoia bytes. Elval koAl 1déa vo k&vete
kdmola epyoola (DANKTPOAOYNOTE, HETAKLVACTE TO TMOVIIKL,

XPNO LPOMO LAOT €

Toug O(0oKOUG) KOTA TN OLAPKE LA UNOAOYLOMOU mEATWV aplOudv. Autd dlvel
oTn YevwhTpla Tuxaiov aplbudv pla suxkalplo va poalélel apkeTh

evTpomnia.
i TR L o o S O e e e

e T A

o S D e e PSS
s
Aev undpyxouv opketd OSlLabéolpa tuxaila bytes. Ipotelvetal va

avapelvete 1

vo anooxoleliTe TO AglTouUupylkd oUoTnuoa péxpl outd VA OUYKEVIPKOOE L
nepLoocdtepn eviponia! (Xpet&lovtal 156 meplLocdtepa bytes)

Ipénme L vo dnuLoupynBolv moAAd tuxoia bytes. Elval koAl 1déa vo k&vete
KAmo Lo epyoola (DANKTIPOAOYNOTE, MUETOKLVAOCTE TO HOVIIKL,
XPNO LUoHIo LHOoT €

Toug O(okKoUQ) KT TIn OLAPKE LA UIMOAOY LOPOU HmPEOTOVY aplOudv. AuTtd dlvel
OTn YEVVATPLA TUXXIwV aplBudv pla surkalpla va poalélel apKeETn

evipomnio.
I o o O B O o 0 R R T O T o R R
o o S i S A R N R R S A A
S o o SO drabebpgp A D AR
gpg: key 218051DA marked as ultimately trusted
1o dnudéolo kKol TO MUOTLKO KAgLd( dnuioupyHOnkav Kol UIOYPAENKOV .
gpg: €éAgyxoc tng 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 dnpoupynBolv ta KAELSLA, TO LOLWTIKO KAELSL PUAACOETAL ECWTEPIKA LECA OTOV UTIO-
Aoyloth Kal to dnudaoto KAeldi mpémel va to e€dyoupe pog Snuoacieuaon.

To XOPOKTNPLOTIKA TOU SNocLou KAeLSLoU mou epdavilovral Kal TPETEL VA yVwPIL{OULE,
WOoTEe va UropoU e va To dlaxelpllopaote, eivat ta: ulD, keylD kat fingerprint.

21O OUYKEKPLUEVO TTaPASELypa Elval:
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e uid: Nikos X. (Auto elval éva SokipaoTiko KAewdi!) <gtestdsek@gmail.com>
e keyid: 218051DA
e fingerprint: B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180 51DA

JTIG TIEPLOCOTEPEC TMEPUTTWOELC, TIOU OUMALTELTAL N ElOAywWYr Tou ulD pe TNV MOPAUETPO
—U, UTTOPOUE VA XpNoLomotjoou e to keylD e TV apAapeTpo -k.

ﬁl Apaoctnpiotnta 3n (A’ Mépog)

1. Apxwa Ba pmopoloe va EEKLVAOEL GE ATOULKO I} 08 OpadLKO eminedo pHECA OTO €p-
YaoTnpLo pLa lotosgepelivnon yla tnv Slepelivnon Tou TPoypappatog PGP kat kot
EMEKTAON TOU GNUPG. Emiong Ba pmopovcav va SlepeuvnBoUv Ta XaPAKTNPLOTIKA
Twv aAyopBuwyv RSA kat DSA/Elgamal.

2. Katomv Ba pmopouoe va StepeuvnBel n evioAn gpg —help n omola epdavilel OAeg TIg
TIOPOETPOUG KAL TN GUVTAEN TWV EVTOAWVY TOU EPYAAELOU.

3. TéAog, o€ aTouLKO emimedo ) opadiko eminedo, ol pabntég Ba mpémel va Snuloupyn-
oouV Ta SIKA Toug Leuydpla KAeWSLwV akoAouBwvtag tn Stadikaoia, Omwg EXeL MepL-

vpaodet.

Bipa 2: E§aywyn Anpuootou KAELSL00

210 eMOUEVO Brpa TTPEMEL VA €EAYOUE TO SNUOOCLO KAELSL KOl VAL TO LETASWOOULE 0’ AUTOUG
LLE TOUG oTtoiloug B€Aou e va avTialAdoooupe SE60UEVA TTOU €XOULE TPOOTATEVOEL. H EVTOAN
yla tTnv e€aywyn Tou Snpoclou KAELSLoU elval: gpg -a --export -o [ovopa apxeiou].

H mapduetpog —export evepyormolel Tnv e€aywyr Tou SnUOcLlou KAELSLOU KOl N TIOPALETPOG
- a XpnolUeVEL, WOoTe N eaywyr Tou KAEWSLO0U va yivel og popdn 7 bit ASCII kelpévou avti oe
popdn binary mou eivat n mpoemnthoyn. O Adyog yU auto ival, 0tL o’ auth TN popdn pmopst
€UKOAOL TO SNUOGCLO KAELSL va TO SLaXELPLOTEL KATIOLOC 0OV KELUEVO. KATOTILV TIPETEL LE KATIOLO
TPOTIO VAL TO SNUOCLEUOULE, ETE OVAKOLVWVOVTACS TO LECW NAEKTPOVLKOU Taxudpopelou, eite
péow Sktlou, €lte Pe To XEPL N EKTUTIWON, v TO KAELSL elval apKETA LKPO, glte TENOC Snpo-
oleVOVTAC TO o€ KAmolo dnuoaoto e€umnpetntr kKAeldLwv (public key server). MNa neplocotepeg
mAnpodopieg yla tnv dnuooicvon ot keyservers cupBouAeuteite tn oeAiba https://www.
gnupg.org/gph/en/manual/x457.html.

gpg -a --export -o pkfile.txt

Mo va Soupe Ta meplexopeva tou apyeiou pkfile.txt ektehoUpe TV evtoAn:

cat pkfile. txt

Version: GnuPG v1.4.11 (GNU/Linux)

mQGiBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1Wynu
13JWAYUUBK7YuFoRDR8h/FfHFM+Pn9k5GO0jmmre7Sz8QWeXitf2uuBjUQJIV6
hBAfM07DPiJ/gd/oue6g74+BXmWBK71wojWLWG+QoVMjJvW7xjmHVLG5zX
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78kALJurawCglYSUXjn5XpMKJGonjGyil1ATFaUD/jYFQOnHIst5VYPer+
zACa3icFjnA7p0OHy/C7xZhYulj/jIZcbINP+eXfwmPwMcN4TGV571tNE25
QlPyne5Dwgq3M3ahbUJckFcADJ0oSZyISjVqUNedIrjpyfDFGx98mwULU7 /v2
LhjXj1f9VM9vcuPRcpNiwmkCSjmmsts8+RvVGBADQbTS12fiBIMZxRkpKjI1P
hE/H+Gu8V1c3je9wjk/xZNB8XmzlYFFSiEAMM5g3vTjjalaM8DhTW3oMVoqg
4B7w5jfLBL/7I1gXb9YeNiv/SO03WgsP+fFAvv/BGidOnzdg0ylhFeY1ZkIHJ
8G+TiN4AW7xntgp72hIXeIn7vwuKJ7cqrRhTmlrb3MgWC4gKM6Rz4XPhM6/
IM61zrnOvc6xzrkgzrXOvc6xICDOtM6/zrrOuc68zrHPg8+EzrnOus+MIM66
zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21lhaWwuY29tPohi BBMRAgAiBQJIV
2sVHAhsDBgsJCAcCDAGYVCAIJCgsEFgIDAQIeAQIXgAAKCRBe76Lwq5U+YTud
AJ9Ip6D+KhaboueGP3By4Q/j30f32ACTfba+JQmKx7Fm3hBOuPfUc1RpxL265AQ
0E VdrFRxAEAJhNLLFnhOKH+CdztzV4DaFpBLX]5x29U1iCXkdJno92yRcXhUel0
2VZDB7uHza0KDAETwojRNUy1TTZa02gt OVWYWs JuN+J 91 ggGDUWIARVWYVBrJ2
BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PqSweqyS71i3mYV1gBhX87iXAAQ
NBACLIoDxgAlyg2jc)f3ffQJaCiSpgeyKFZMB2E464EmsaxpdA30l11J47aYo/5
aHbPgfgTZ0JQj0Qlysqg76fERhalwdesqgcakz/VkugPH2uzf+u9XG88thUwtiOf
nn8P8SC5fyAWKOIS/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd4hIBBgRAGAJIB
QJV2sVHAhsMAAOJEF7vovCr1T5hZJ4AnRMN+d5218J2YCZBMvY8shxYcwncAJ9
hVwRfxNtB9EmjzcfnEsBY3VTbzg==

=SpdW

gpg --export-secret-keys key-id [ulD] -o [Apxeio E€aywync]

gpg -a --export-secret-keys -u gtestédsek@gmail.com -o pksecret.txt

Mo va Sou e ta epLlexopeva Tou apxeiou pksecret.txt ekteAoUpe TV VIOAN:

cat pksecret. txt

Version: GnuPG v1.4.11 (GNU/Linux)

1QHhBFXaxUcRBADfY8sW8ht JYRENMRHr2DIz8UCQLiH/YrtM6AstkT1Wynulj
WAYUBK7YuFoRDR8h/FfHFM+Pn9k5GO0jmmre7Sz8QWeXitf2uuBjUQJIVE6hBALM
07DPiJ/qd/oue6g74+BXmWBK71wojWLWG+QoVMj JvIW7x jmHVLG52zX78kALJur
awCglYSUXjn5XpMKJGonjGyil1lATFaUD/JYFQInHIst5VYPer+zACa3icFjnA7
pPOOHY/C7xZhYulj/jIZcbINP+eXfwmPwMcN4ATGV5]1tNE25Q1Pyne5Dwg3M3a
hbUJckFcADJoSZyISjVaUNedIrjpyfDFGx98mwUfU7/v2LhjXj1f9VMIvcuPRc
pNiwmkCSjmmsts8+RvGBADQbTS12fiB1MZxRkpKjI1PhE/H+Gu8V1c3je9wik/
xZNB8Xmz1lYFFSiEAmMmM5g3vTjjalaM8DhTW3oMVog4B7w5jfLBL/7IgXb9Ye
Niv/SO3WgsP+fFAvv/BGidOnzdg0ylhFeY1ZkIHJ8G+TiN4W7xntgp72hIXe
In7vwuKJ7cqv4DAwIw5/ih8ayJEWC3GQTtrdxEODK0sQ4QXc81C/7D7Be6C
5tHkRr0LZh5BXb1l3teOvZZAjifAy4bLOUG39LRhTM1 rb3MgWC4gKM6RZz4XP
hM6/IM61zrnOvcoxzrkgzrXOvco6xICDOtM6/zrrOuc68zrHPg8+EzrnOus+M
IM66zrvOtc65zrTOryEpIDxndGVzdDRzZWtAZ21haWwuY29tPohiBBMRAgAL
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BQJV2sVHAhsDBgsJCACDAGYVCAIJCgsEFgIDAQIeAQIXgAAKCRBe76Lwq5U
+YTudAJ9Ip6D+KhaboueGP3By40Q/j30f32ACEba+JQmKx7Fm3hB9uPfUcl1RpxL
26dAVgEVArFRXAEAJhNLLFnhOKH+CdztzV4DaFpBLX]j5x29UiCXkJno92yRcXh
Uel02VZDB7uHza0KDAETwo jRNUy1TTZa02qt OVWYWs juN+J91ggGDuW I ARV YV
BrJ2BhtY4r7h70BU+gmUgSdFunmT50FQuvHAP809PgSweqyS713mYV1IgBhX87
1XAAQNBACLIoDxgAlyg2jcjf3ffQJdaCiSpgeyKFZMB2E464EmsaxpdA30l11J4
7aYo/5aHbPgfgTz0JQj0Q1lysg76fERhaLwdesqgcakz/VkugPH2uzf+u9XG88t
hUwti0fnn8P8SC5fyAWx0IS/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd/ 4DAw
Jw5/ih8ayJEWDarMTRKCLkTV+itgI/qldQTgbV49uLNirzatR1bBFjZA+50DA0
xEt4PGzNqTt9/XSqplQODWZTgSkd0Wx+MQIhJBBgRAGAJIBQJIV2 sVHAhSMAACJEF
7vovCr 1T5hZJ4A0JA0AsS1Utf3EQaTEPtNDYV6GLxkrAJOTwg8NI2JIpSOVQRV
6Kwo5g2Kx

x0—
=ypEv

Tnv e€aywyr tou BLwTKoU KAELSLOU TNV KAVOUUE HOVOo Yo Adyouc mpoAndng, MeEPUITWOEWY
KaTaotpodng f amwAELag, £T0L WOTE VA LTOPECOUE VA TO EL0AyoUlE Eava otn Baon KAeL-
Slwv. e kopia eplmtwon Sev To avakowWwVoU e Kal SV TO amooTEANOUUE HECW SNUOCLWY
KAVOALWV ETILKOWVWVLOC.

ﬁl Apaotnpiotnta 3n (B’ Mépog)

4. 3 autn tn daon ol pabntég mpEmeL va e€Ayouv To SNOGLo KAELST Kal Vol TO HETAdW-
OOUV UE KABe SuvaTto TPOTo 0Toug GAAOUG LaBNTEG.

5. Kotémwv Ba pmopoloe va yivel pua otoe€epelivnon yla SNUOCLOUG eEUTNPETNTEG
KAEWOLWV Kall val YIVEL pLa SOKLUOOTLKE KATaXWwPenNon KAELSLWV.

Brjpa 3. MoTomoNTIkG avAakAnong

Av yla kamoLlo Aoyo to KAeldi axpnoTeuTel, ylo mapadelypa EEXACOUUE T HUOTIKA dpdon,
xaBel n Slaypadel ) Slappelioet To LOLWTIKO KAELSI, TIPETEL IE KATTOLO TPOTIO VA YVWOTOTOL-
AOOUUE TNV avakAnon tou dnudactou KAELSLOU, laitepa av To £XOUUE YVWOTOMOLNOEL O
eupela KALpPOKo. AUTO TO pOAO €XEL EVA TILOTOTIOLNTLKO avAkAnong kAeldLou. Na va dnpouvpyn-
OOULLE TO TILOTOTIOLNTLKO XPNOLULOTIOLOULE TNV EVIOAN:

gpg --gen-revoke [ulD]

H mapdauetpog --gen-revoke evepyomolel tn Aettoupyia dnpoupylog Tou MLOTOMOLNTIKOU Kot
10 [ulD] avadépetal oe HEPOG 1) OAO TO userlD Tou TAUTOMOLEL TO KAELSL.

gpg -o pist_anaklisis.txt --gen-revoke gtestdsek@gmail.com

[

sec 1024D/AB953E61 2015-08-24 Nikos X - (Autd egival éva
SoKLuaoT LKO kAe1d(!) <gtestdsek@gmail.com>
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Oa pag IntnOel o Adyog mou BEAOULE VO SNULOUPYICOULE TO TILOTOTIOLNTIKO.

Create a revocation certificate for this key? (y/N) y
MopakoAD e€mLAEETe TNV olTlia yia Tnv avadkAnon:

= Aev éxel oploTel attla

= To xAeldl éxeL extebel

0

1

2 = To xkAeldl €éxeL mopaxrapebde

3 = To xkAe1dl de¢ xpnoLuomolelTal mAéov
Q

AxUpwoT

(ILBavOg va BéAete va emlAéfete 10 1 €d0)

H andéeoaon oag; O

IIANKTPOAOYNOTE UL MPOXLPET LKA TEQLYPAEN © TEAOC HE PLla &de X
YPOHURI) ¢

>

Altla yia avdkAinon: Asv éxel oplotel alttlia

(Aev d66nke mePLYyPAON)

Is this okay? (y/N) vy

TéAog Ba pag {ntnbei n Muotikr Opdon Tou elvat CUVEESEUEVN LLE TO LUOTIKO KAELSL.

You need a passphrase to unlock the secret key for
user: “Nikos X. (Autd eival éva SoKLPaoT LKO KAeLd(!)
<gtest4dsek@gmail.com>"

1024-bit DSA key, ID AB953E61l, created 2015-08-24
Efavayxkaopbdg e€&bdou o Bwpoaxklopévo ASCIT.

To miLotomolnt kS ovaAKANnong onulLoupynénke.

HopokoA® petaklvelote 1o o éva péco mou pmnopel va kpuptel €UKOAX -
eqv 1
Mallory oamoktnoel mpdofaocn oe oautd 1O mlotomolntlkd upmopel va

axpnoTevoe L

To kAe1dl ocag. Elval éfunvo va TUunm®oete oUTd TO TMLOTOHOLNTLKO
KOl VO TO

QeUAGEeTE poakpld, Vvia tnv meplmtwon mou 1o péco dev dLafdleTal
TLO. AANG

IPOCOXN TO OUCTNUA €KIUODWONG o010 unx&vnud ocog umopel voa amodn-
KeGoel TNV

eXTUNMON KXL Vo TNV k&vel dlLabéolun oe &iloug!
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INUAVTIKO €lval va amoBnkeUooupe o aodaAEC LEPOC TO TILOTOTOLNTLIKO €Kel, Omou Sev
UTIAPXEL TTpOCBaon amo aAAoug, adou pa bavr Stappor Unopei va axpnoteloel To KAELSL.
Y€ MEPUTTWON AVAKANGNG UITOPOUE aKOMA VO arokpuTtoypadoUpe 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 Apaotnpiotnta 3n (I’ Mépog)

6. 2 autn tn dpaoctnpeLotnTa oL pobntég Ba mpémel va. SNLOUPYHOOUV TILOTOTIOLNTLKA
0VAKANONG KAl VA T TIPOOTATEUCOUV amoBnKeVOVTIAG TOL O KATIOLO TIPOCWIILKO G A-
KeMo.

7. Ze TeAKr $AOn UETA TNV EKTEAECH TWV EMOUEVWVY SpacTnploThTwy Ba pmopoloes va
yivel avakAnon tou dnuociou KAELSL0U.

BApa 4: Eloaywyn Anpuootou KAELSL0U.

Twpa, oTnV MAEUPA TOU TAPOANTITN, TIPETEL TO SNUOGCLO KAELSL TOU amooToAEéa va amoBnkeu-
tel oe kamota Alota — Baon dedopévwv KAeLSLWY, WOTE va UMopel va xpnotpomnotnBel e to
gpyaleio gnupg otn Stadikaoia kpumtoypddnong. H evioAn yLo Thv eLoaywyr) Tou Snuoclou
KA£LSL0U elval gpg --import [6edopéva]

gpg --import pkfile. txt

gpg: key 218051DA: “Nikos X. (Autd eival &va JOKLUXOTLKO KAE€L—
ot!)

<gtestidsek@gmail.com>"” not changed
gpg: ZUVOALKOG aplBpdbc mou emefepydornrav: 1
gpg: opetdpBAnTO: 1

Eniong €xoupe éva oUVOAO amd eVTOAEG KOl UMOPOUE Vo SLOXELPLOTOUUE T Bdon Ue
Ta KAeLOLA, £iTe TA €XOUUE SNULOUPYNOEL EUELC ELTE TO EXOULE ELOAYEL WG SNUOCLO KAELSLA.

Mo va epdavicoupe AMOTEC e TA yVWOTA KAELSLA KAL TA XAPAKTNPLOTLKA TOUG OL EVTOAEG elval:

e gpg --list-keys. Eudavilel ta dnuoota KAeLSLA.
e gpg --list-secret-keys. Epdavilet Ta SLWTLKA KAELSLA.

® gpg --list-sigs. Epudavilel T untoypadEg.
e gpg --fingerprint. Epdavilel To XapakTnpLoTIKO amoTUTIWA TOU KAELSLOU.

Emiong éxoupe tnv Suvatotnta va Staypadou e kamolo KAELSL

e gpg --delete-secret-key ulD. AlaypddeL TO LUOTIKO KAELSL.
e gpg --delete-key ulD. Alaypddel To SnNUOoLo KAELSL.

TEAoG €Xoupe TNV SuvaTOTNTA Va EMEEEPYAOTOULLE TA XAUPAKTNPLOTIKA IOV oXeTilovTal e
TO KAELSL, OTWC TNV SLAPKELA, TO OVOUOL K.ATL.

e gpg --edit-key ulD

Me tnv eVvtoAn autr €xoupe tnv Suvatotnta va unoypaPoupe to Snuoaoto KAELSL w elodyo-
VTOC LECQ OTA TIEPLEXOLLEVOL TOU TO eMiNedo aohAAELOG IOV eMBUUOUUE.
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Alvovtag tnVv evtoAn:

gpg —-edit-key gtest4sek@gmail.com

U

gpg (GnuPG) 1.4.11; Copyright (C) 2010 Free Software Foundation,

Inc. This is free software: you are free to change and redistribute
it. There is NO WARRANTY, to the extent permitted by law.
gpg>

Metadepodpaote oto meptBarlov Staxeiptong tou kAeldlol omou €xoupe tnv duvatotnta
vot SOUE TO ATOTUTIWLO TOU LLE TNV EVTOAN:

gpg> frp

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 BEAoupe, va emalnBeVooupe To KAELSL e TOV LOLOKTATN Tou, yla tapd-

Selypa tnAedwvikd, kot odol To eMIPEPALWOOUNE, UMOPOUHE VO XPNOLUOTIOL)COUE TNV
EVTOAN:

gpg> sign

KOl KATOTIV va eTUREPALWOOUE TO KAELSL av €XEL ETILKUPWOEL

gpg> check

y

uid Nikos X. (Autd eilval éva OoKLUKOT LKO KAgeLd(!)

<gtestédsek@gmail.com>

sig!3 AB953E61 2015-08-24 [LdLo-unmoypaen]

ﬁl Apaotnplotnta 3n (& Mépog)

8. X autn tn Spactnplotnta oL padntég Ba mpEmel va elodyouv otn Bacn KAEWSLWV Ta
Snuocta KAELSLA TTOU TOUG £XOUV AMOOTAAEL.

9. Me TG evtoleg Slaxeiplong Umopouv va eAéyéouv ta SnpooLa Kot LOLWTLKA KAELSLA

mou SlaBEtouy, UmopolVv va Ta eMeEEpyaoTolV, KOOWE Kal va dlaypAaouv KAToLo
art’ QUTA KAl VoL TO EQVOELCAYOUV.
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Bipa 5. Kpunttoypadnon dedopévwv

Twpa av OEAEL 0 MAPAAATITNG LE TOV LELOKTATN Tou KAELSL0U Ue KpuTttoypadpnuéva Sedopé-
VOl XPNOLUOTIOLEL TNV EVTOAR:

gpg -e -r [ulD] [6eSopéva]

H mapAueTpog -r avadEpeTal 0ToV MOPAAATITN TTOU TIPETEL VAL ELOAYEL UEPOG ) OAO TO ulD
Tou L8LoKtTnTn Ttou dnuolpynoe to SnUocilo KAeLSL.

gpg -e -r gtestdsek@gmail.com nocrypt. txt

Kat €tol dnuioupyeital to kpuntoypadnuevo apxeio nocrypt.txt.gpg.

Twpa Umopel Ke KATIOLO TPOTIO va OTAAEL TO KpuTttoypadnUEVO apXELO oW OTOV LOLOKTH-
N TwV KAELSLWV TTOU KATEXEL KOL TO LOLWTLKO KAELSL KOl UTTOPEL VOL TO QMOKPUTITOYPAdOEL.

@l Apaoctnplotnta 3n (E” Mépog)

10. ESw ol padnteg €xouv TNV SuvaTOTNTA VA KPUTTTOYPAdCOUV apXELa KELWEVOU UE Ta
dnuoacta KAELSLA TwV CUPABNTWY TOUG Kol VO TOUG TA ATOCTEIAOUVY, WOTE VOl AKO-
AouBnoelL n Sladikacia anokpumtoypadnong.

BApa 6. Amokpunrtoypdadnon

Me tnv evtoAn gpg -d nocrypt.txt.gpg Umopel 0 KATOXOG TOU LOLWTLKOU KAELSLOU Va amoKpU-
nitoypadnostL ta dedopéva. H mapapetpog -o [Apxeio EE6Sou] pmopel va xpnotpomnotnBet yia
va amoBnKkeuTouV Ta amokpuntoypadnuéva dedopéva.

gpg -o output.txt -d nocrypt.txt.gpg

Kat, adou {ntnBei n Muotwkry 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 RAeLd(!)
<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 eival éva S0oKLUaoTLKO KAeLO(!)

<gtest4dsek@gmail.com>"

AIIOYE ®GA XYNANTHOOYME XTO I'NQXTO MEPOYX KAI QPA.

,@I Apaoctnplotnta 3n (ZT’ Mépog)

11. Edw avtiotola oL pabnteg mou mapaAapBavouy Ta apyela KEWWEVOU TIPEMEL Val TO
QMOKPUTTOYPAPHOOUV XPNOLLOTIOLWVTOG TO LOLWTIKO Tou¢ KAELST, OTIWG TEpLypadnKe
OTO TIOPATIAVW Brpa.

BAua 7. Wndrakr urntoypadr)
XpNOLUOTIOLE(TAL YLa VA TILOTOTIOL)COUKE TNV auBevtkotnta twv Sedopévwy, Snhadn ott
epeic otéAvou e ta SeSopéva Kot OxL KAToLoG AANOG. Mol val TO TIETUXOUE AUTO XPNGOLUOTIOL-

oUuE TG YndLakég umoypadeEg.
H evtoAn yla va evepyorolooupe tnv dnuioupyia plag Pndlakng vmoypadng e Baon
TO LOLWTLKO KAELSL kaL Ta SeSopéva lvat:

gpg --sign [6eSopéval

Me tn Xprnon OUWE QUTAE TNG EVIOANC TO armotéAeopa Sev eival o€ avayvwolun popdn Kot
yU QUTO XPNOLLOTIOLOUE TNV EVTOAR:

gpg --clearsign [6eSopéval

gpg --clearsign nocrypt. txt

kat, adoU poag Intnbet n Muotiky @pdon, yla va xpnolonotnBel To HUOTIKO KAELSL, mapd-
YETOL N oUvoyn KnvUaTog e BAon tov adyoplBpo SHA-1 Kot opAyEeTOL TO UTIOYEYPAUUEVO
apxelo pe kataAnén .asc.

You need a passphrase to unlock the secret key for

user: “Nikos X. (Autd elval éva doKLPaOTLKO 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 MEPOX KAI QPA.

Version: GnuPG v1.4.11 (GNU/Linux)

1EYEARECAAYFA1XayMQACgkQXu+i8KuVPmME5SpQCdHAa4 /TCulUaL9Swyb7nwFc+]
MBWAN2wQOnZUPYHCGPviH+DHAedXtIuJd
=yxCv

MoAAEC dopég xpelaletal va tapaxBei n Yndlakn umoypadn o EexwpLoTo apxelo, WOTE va
TN anooteiloupe yla Adyoug peyalltepnc acdalslag Eexwplota, Wlaitepa av ta dsdopéva
elval og popdn binary. H evtoAn mou xpnolUomnoloUe 6’ autr Ty Mepumtwon elvat:

gpg -b [6edopéval

ﬁl Apaotnplotnta 3n (2’ Mépog)

12. ¥ auti T SpootnplotnTa Ol HABNTEC ME TN XPron Tou epyaleiou €xouv Tnv
duvatotnta va mapdyouVv th cuvon UNVUATOC LLE T CUVAPTNON KOTAKEPUATIOMOU
Tou aAyoplBuou SHA-1 pe BAon to WLWTLKO Toug KAELSL kol Ta Sedopéva Kal eite
va tnv emntouvadouv wg Pndrakn unoypadr oto iblo apyeio pe to Keipevo, eite va
amnooteilouy TNV Pndlakn vmoypadn wg EEXWPLOTO apxeio.

13. Zav deltepn SpactnplotnTa oL LobnTég Umopolv va KpumtoypadrioouV To UTIOYE-
YPOLLEVO apyelo Kal LLETA VO TO amoaTeiAOUV 0TOUG CUMUABONTES TOUG.
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Bipa 8. Wnoakn unoypadn
TéNoG, av 0 MAPAAATTNG TOU UNVUHatog BEAeL va emaAnBeuoel Tnv umtoypadn, TPEMEL val
XPNOLLOTIOLOEL TNV EVTIOAN:

gpg --verify [Ovopa umoyeypappuévou apxeiou]

gpg --verify nocrypt.txt.asc

i

gpg: Signature made Aesu 24 AUy 2015 10:33:24 mu EEST using DSA key ID
AB953E61

gpg: Good signature from “Nikos X. (Autd e{val éva OOKLUXOT LkKO
kAe1d(!) <gtestdsek@gmail.com>"

ﬁl Apaotnprotnta 3n (H Mépog)

14. ESw avtiotolya ol padntég mou mapoAapBAVOUVY TO UTIOVEYPOLLEVO apXELQ KELLEVOU
uropoUV va emoAnBeVoouy TNV TAUTOTNTA TOu amootoAéa. Av ta dedopéva sival
Kpurtoypadnuéva, Ba PEMEL GE TPWTO OTASLO VA TA ATIOKPUTITOYPAdr|oouV Xpnot-
LOTIOLWVTAG TO LOLWTLKO TOUG KAELSL KOl KATOTILY val Tal emaAnBevoouy.

15. Qg olokAnpwpeévn epyacia Ba pmopovoe va ertavaindOel n Stadikaaoia pe dAAo TUTIO
Sedopévwy 1 xpnouomnolwvtag yla dedopéva pnvuuoTa NAEKTPOVIKOU TOXUSPOUEL-
ou.

Aoknon 4: Aiepelvnon tou firewall.

Enteldn to firewall mou elval eykateotnUEVO 0TOUG UTIOAOYLOTEG UImOpEl va TTOLKIAAEL amo ep-
YOOTAPLO O€ EPYAOTAPLO,, TO TTAPAKATW TTAPASELY O ATOTEAEL Lol eVOELKTIK LEBOSO yLa TNV
nieplypadr] tng Asttoupyiog pdtpaplopotog Kot prmopet vo Stapopdwel katdAAnAa kotd me-
pUttwon. 2Komoc TG AoKNoNG ivat ol paBntég va katavoouy tnv Asttoupyia tou firewall kot
VO OITOKTHOOUV TNV LKAVOTNTA VO hapUolouV oToXELwSWS puBUiceLg TNG Aettoupyiog Tou.

Yrapxouv moANEC eAelBepeg Slavopég AdoyLoptkoU firewall KaBwg kol EUMOPLKES TTOU UITopoUV
va xpnotponowinBolv avaloya yla Tty mpoaotocia anod éva otabuod epyaciag pEXPL KoL otnv
Slaxelplon Tou TelYoug MPooTaciag VOGS TOTIKOU SIKTUOU. MEePLKA AOYLOULKA TTOU propel eU-
KoAa va yivel n avalitnon toug, n Adn kat eykatdotacn toug elval ta ZoneAlarm, TinyWall,
Comodo FireWall k.&. 2tnv cuykekpluévn mepintwon oav noapadsyua Ba xpnoluonowndei to
T(POEYKATECTNUEVO Teixog aoddAelag Twv Windows 7, érou Ba epapuootel dAtpdplopa o
OPLOMEVEC BUPEG ETUKOLVWVLAG KOL KOTOTILY YLOL VA YIVEL KATAVONTO amd Toug Ladntég Ba yivel
€A\EYXOC OTNV ETMLKOLVWVIA € QUTA TA XOPOKTNPLOTIKA. ZNUELWVETAL OTL Ttapopola pebodog
unopel va epappootel os onolodnmnote firewall.

Brjpa 1. Ztov mivaka eAéyxou twv Windows ot padntég ekwvouv tn Staxeipton tou Windows
Firewall
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Kot eTAéyouv puBpuioelg yla poxwpnuévoug «Advanced settings». ESw mapouaotdlovrat Oha
ta ¢pidtpa mou €xouv SnuloupynOel ite avtopata and To cUOTNUA ELTE ATIO TOUG XPNOTEG
TOU UTIOAOYLOTH YLOL OAEC TLG ELOEPXOUEVEG Kl eEEpXOUEVEC peTadOopEC SeSOUEVWV.

Ewdva 5: Windows Firewall

BApa 2. 3’ auto to onpeio Ba dnpoupynBel évag kavovag (diktpo) yia tnv e€epxouevn kivnon
Sdedopévwv emiléyovtag «Kavoveg E€epxouevng emikolvwviag — Outbound Rules». to ma-
paBupo mou eudaviletal emidéyetal «Mpoadrkn véou kavova- New Rule» kol oto enopevo
nap@Bupo Staldyou «Tumog Kavova- Rule Type» mou epdaviletat emléyetatl «OQUpa — Port».

Ewova 6: Anuioupyla véou Kavova
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210 mAaiola Staloyou mou epdaviletal kaboplletal To MPWTOKOAAO petadopdg to «TCP» Kal
OTLG TIOPTEG OTO GAAO GKPO TOU EEUTINPETNTI TIOU TIPETIEL VAL EAEYXOVTAL OL TTOPTEG «23-80%».
Katormiy, otnv enopevn MAOYN TIOU ETITPETEL 1] ATTOTPETIEL TNV EMKOWVWVIN LE QUTA TA X0
paktnpLotika erhéyetal «Block this Connection» dnAadn amotponr| Tng emkowwviag.

TéNog Tpémel va kaBoplotel €va ovopa yU auto to didtpo onwg «test_firewall» pe To omolo
Ba amoBnkeutel. ATO QUTA TNV OTLYUNA KOL LLETA ATIOTPEMETOL 000 £lval EVEPYO auTO To diAtpo
N €€epXOLEVN ETILKOWWVIO O UTINPECLEG TTOU KAVOUV Xpron Tou mpwTtdkoAAou TCP kat BUpeg
23-80 otnv MAgUpPA TOU €EUTINPETNTH. TETOLEG UTINPEGCLEC €lval oL TUTIKEG UTtnpEcisg StadL-
KTUou omnwg 23-Telnet ; 80 —Http K.Am.

Ewkova 7: Oplopog didtpou

TéNog mpemnel va evepyonolnBel to ¢iAtpo pe tnv emloyn «Enable Rule». Emiong otav ka-
TaoKeUAleTaL Eva VEO GIATPO TIPETEL VAl Yivel ENeyX0G OTL SV CUYKPOUETAL HIE KOVOVEC TIOU
€xouv kaBopioel aAAa diAtpa.

BAua 3. ¥’ auto to Brpa moAl eUkoAa va gleyxBel n Asttoupyia autol tou diAtpou, yla
Tapadelypo Ba mMPEMeL HECW €VOG GUANOUETPNTH VA YIVEL TpooTtABEeL oL LaBNTEG val TTAo-
nynBoulv otnv LotooeAida http mou Tumikd xpnotpomnotel to TCP kat thv mopta 80, 6nwg n
lotooelida http://www.sch.gr. Apéowg Slamiotwvetal ot dev elvatl Suvatr n mAorynon
o’ autn tnv LotooeAida. Av twpa yivel aAlayn otig pubuioslg tou Gidtpou Kot EMLTPEMOUV
Ol OUVOEOELG HE QUTA TA XAPaKTNPLOTKA dnAadn va evepyorolnBei n emloyr] «Allow the
connection» Ba StamotwOel dtL emitpEnetal maAL n Suvatotnta mAonynong oty LotooeAida.

ﬁl Apaotnplotnta 4n

1. Ot paBnTég va emkupwaoouV T Asttoupyia Tou GIATpou TTou TtEpLyPAdNKE 0TV AOKNGON
XPNOLUOTIOLWVTAG KAmoLla AAAN uTtnpecia oto eUPOG Twv Bupwv Tou €xel kaBoplotel 23-
80, m.x. n unnpeoia telnet otn BUpa 23. Oa pmopoloAV GE YPALLL) EVIOAAC VO EKTEAE-
otel n telnet telehack.com pe evepyd 1 0xL to PiAtpo Tou TelXOUG AoDAAELAG.

2. Y€ eMOUEVO 0TASL0 oL pabntég Stepeuvwvtag Tig Suvatotnteg tou Firewall twv Windows,
va dnutoupyricouv GIATpa yLa tn ELOEPXOMEVN Kivnon 1 va EAEyXOUV AAAQ XOPOKTNPLOTIKA
OTWG:

® 1O Mpoypapua- Sltepyaocia mouv Snuovpynoe TNy Kivnon

® TOV UTTOAOYLOTH i} ToV XpRotn mou dnuiovpynaoe Tnv Kivnon
e tnv 6levBuvon 1 to eVPOC Twv dleubuvVoEwWV.
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NAPAPTHMA

N.1 NpwtokoAAa Token Bus/Ring
Mpotuno npdcPaocng oto peco IEEE 802.4 - Aptnpia pe Kourtove (Token Bus)

Otav n IEEE €Byale to mpotumo 802.3, n xpron tou omoiou sival mAéov oAU Stadebopé-
vn, oL avBpwrol ¢ Blopnxavioag kot Kuplwg autol TToU aoXoAoUVTAL E QUTOMATLOMOUG,
onw¢ n General Motors, eiyav kamoloug evéolaopous. Ot emipulagelg Eekivoloav amo tov
TOavoTIKO TPOTo Asttoupyiag tou 802.3. Na mapddelypa €vag oTabuog lowg va xpelaoTel
Vo TEPLUEVEL auBaipeTa peydlo xpovo yla va oTellel kamola mAaiola. ZTnV MeEPMTWOn OUWG
™G Blropnyaviog punopet €vag otabuoc va Xpelaotel va otellel orpa cuvayepuol (aAdp).
Eivat Aoyiko va BEhoupe va oXeSLATOULE CUCTAATA TPAYHLATIKOU XpOVOU HE T Suvatotnta
POPAePNG TNG KBUOTEPNONG KPLoLNG TTANpodoplag.

Etol SnuioupynOnke to mpoturo IEEE 802.4, mou ovopdletal kal aptnpio pe kourtovt (token
bus). MNapadeypa mpwtokdAAou, mou otnpiletal oto token bus, eivat to MAP (Manufacturing
Automation Protocol, MpwtdkoAAo Autopatiopol Kataokeung), mou avamntuxdnke ano tnv
etatpeio General Motors. MAvtwg MPEMEL VoL EMLONUAVOUUE, OTL To IEEE 802.4 Sev elval b
aitepa Stadedopévo, emeldn €xel OPKETA TOAUTTIAOKO LNXOVIOUO AELTOUPYLOC KoL apouUat-
alovtal SuoxEpeleg otnV eUdAVION EAKUCTIKWY EVOAAAKTIKWY AUCEWV OTn XPrHon MotkiAwv
buoKWV PECWV.

Ye PuoLko eminedo yivetal xprion opoafovikol kaAwdiou 75 Ohm gupeiag {wvng Stadpopwv
xopaktnplotikwy (RG6, RG11, RG59, kot JT4750J) and 0.5 £wg 1 ivtoa). Auvateg ToXUTNTEG
petadoong eivat and 1.5 kot 10 Mbps. MNa T HeTAd00N TWV CNUATWY UTOPoUV va Xpnot-
pormotnBouv Tpelg SLAPOPETIKEC AVANOYLKEC TEXVIKEG Slapopdwong: Sltapopdwon cuxvotn-
tag ouvexolg daong (phase continuous FSK), Stapopdpwan ocuxvotntag cupdwvng daong
(phase coherent FSK) kat moAuemninedn Suthoduadikn Stapudpdwon Katd MAATOC Kol GUXVO-
tnta (multi level duobinary AM/FSK). Ertiong ka®opilovtat mARpwE Tat NAEKTPLKA KAl LNXOVIKA
XOPOKTNPLOTIKA YlO TO HECO HETAS00NG KABWE KAl Ol UTNPECIEG, TTOU TIOPEXEL TO PUOLKO
eninedo oto umnoeminedo eAéyxou npooBacng oto peco (MAC).

To npotumo IEEE 802.4 kaBopilel emiong Kol UTtNPEGLEC, TTOU TPOoodEPEL To UToETTIESO EAEY-
XoU pdaPaocng oTo LECO PO To unoeminedo eAéyxou Aoyikrg cuvdeong (LLC).

Ixnua M.1.o: Aptnpia pe koumovt
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(Mnyn: ApBavitng, K., KoAuBag, ., & Outatog, 5. (2001). Teyvodoyia AktUwv Emikotvwviwy)

3TN OUVEXELD, Ba TIEPLYPAPOUE T KUPLOTEPO XOPAKTNPLOTIKA TNG LEBOSoU eAéyxou Tpod-
oBaong oto HECO aptnplag e KOUTIOVL. H aptnpla pe KOUTIOVL Elval pLLO TOTTOAOYLAL YPOLL-
KNG N 6evépikng popdng. Ot otabpot epyaciag oxnuatifouv Aoyiko dSaktuAlo. H duaikr Béon
TWV OTABUWV 0To SIKTUO €lval ACXETN Kol avefdaptntn amo tn B£on Toug oto Aoyiko da-
KTUALO (BA€me Zxnua M.1.a).

O kdBe otaBpoOG oTov Aoykd SakTUALO Yyvwpilel tn SleBuvon Twv oTaduwv, ou Aoykad Bpi-
OKOVTOL TPV KOl LETA amo auTov. Xto Siktuo Kukhodopel eldikd mAaioLlo, Tou ovoualetal
KouTtovL (token). KaBe koumovt mepléxel SteuBbuvon mpooplopou. O otabuog, mou Aaupavet
TO KOUTIOVL, £XEL TO SKalwUo TPOOBAONG OTO LECO YL KATIOLO PEYLOTO XPOVO. XTO XPOVO, TIOU
£XEL 0 oTAOUOG epyoaoiag, pmopel va petadwoel Ta mAaiola tou. O oTaBpog MeEPVAEL TO KOU-
TLOVL OTO AOYLKQA ETIOLEVO TOU OTAOUO OTaV:

e Sev éxel va petadwoel mhaiola Sedopévwy,
e 1 é€xelL oteilel OAa ta mMAaiola Sedopévwy, Tou eixe yia petadoon, mpv AReL o xpovog tou,
® 1) OTav TEAELWOEL O LEYLOTOG XPOVOC, Ttou £ixe otn dtdbeon tou.

Onwg sival pavepo amnod tov Tpomo Asttoupyiag tou token bus, amod Tn oty TOU HOVO £vag
OTABUOC EPYACLOC KATEXEL TO KOUTIOVL KABE dopd, Sev yivovtal cuyKpoUoeLS. Ta mAaioLa, Tou
otélvovtal amnod éva otabud epyaciog oto HEao, epléxouv tn SlelBuvon TpoopLlopol Kal,
€101, elvat Suvato o otabpog mou Ba det MAaiola pe StevBuvon poopLopol dLa pe Tt SiKN
Tou, va AdBel Ta mAaiota ou Tov adopouv. Ta mAalola pe Stadopetiky SlevBuvon mpoopt-
OUoU amoppinTovTal.

JTO TIPOTUTIO apTNpLag e KOUTIOVL opilovtal TEcoepa €idn mpotepatotntag, 0,2,4 Kol 6 yLo T
mAaiola, 6mou 0 eival n xapnAotepn popdn mpotepaldtntog kat 6 n upnAotepn. Eivat cav va
£XEL 0 KAOe 0TOOUOC TETOEPLC SLADOPETIKEG OUPEC yLa Ta TAAoLa TTou BEAEL va HeTOOWOEL,
LE TNV KAOe oupad va xel SladopeTikr potepatotnTa. Otav to dedopéva €pxovial oTo UTIo-
eninedo MAC, eAEéyXETaL N TPOTEPALOTNTA TOUG Kol TTpowBouvTal o€ pia ard T TECOEPLC OU-
p€c. Otav évag otabuog €XeL TO KOUTIOVL, EEKLVA TNV ATTOCTOAN TWV SE60UEVWY Ao TNV oupd
JE TN peyaAltepn mpotepaldtnTa, SnAadr tnv oupd 6 Kal 0Tn CUVEXELD, TNV oupd 4,2 kot 0
UE TN oepd. Yrapxey, BEPata, n Suvatdtnta, va yivouv pubUIoELG OE LETPNTEG, TTIOU KPATA
0 KABe otabuog epyaciog xwplotd kat va kaboploBoUlv Ta ToCooTA XPOVOU, TIOU £XEL N KABE
oupd otn SLaBeon TG Ao To CUVOALKO XPOVO, TTOU £XEL 0 OTABOUOG Epyaciog TO KOUTIOVL. Av
pio oupad dev €xel dedopéva va oTeldeL, 0 XpOVOC, TTOU AVTLOTOLXEL OTN CUYKEKPLUEVN oUPQ,
Sev xavetal aAAA UTtapxEL N SuvatoTnTA XPNOLUOTIONONAG TOU amd TIG OUPEG XANAOTEPNG
TPOTEPALOTNTAC. Elval pavepod, OTL 0L OUPEC UE XAUNAEG TTPOTEPALOTNTEG UTTOPEL VAL NV TIpo-
AdBouv va oteilouv ta dedopéva Toug OTav 0 oTABUOG Epyaciog EXEL TO KOUTIOVL. ATIO TV
GAAN MAEUPA OUWG, UTTOPOULE UE CWOTH PUBOULON TWV LETPNTWY EVOC oTaBLOU, va elpaote
olyoupol, OtL onuavtikd dedopéva (Omwe adpp pnxavng) Ba petadoboulv. EmumAfoy, pmno-
POUE VA KAVOUUE EKTINON TNG HEYLOTNC Suvatng KaBuotépnonc. O LNXAVLIOUOG TTPOTEPOLO-
Ttwv tou |IEEE 802.4 eival évag armod Toug GNUAVTLKOUG AOYyoUG, TTOU ToV €XEL KAVEL SnuodAn
oe SlkTua BLOMNXOVIKWY QUTOUATIOUWV.

AM\ec Asttoupyieg, oL omoieg meplypadovtal oTo MPOTUTIO, OXET{oVTaL HE TN CUVTIHPNON
Tou AoylkoU SaktuAiou. TEToleg Asttoupyieg eival: n apxwkomoinon tou AoywkoU Siktuou, n
npooBeon N adaipeon otabuwv epyaciag oto Aoyiko SaktuAlo kabwc Kat n emavopbwaon and
AaBoc. MNa tig Aettoupyieg cuvtpnong tou Saktuliou oL otabuol epyaciag oe mMePLOSIKA
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SlLooTHUOTA OTEAVOUV KOUTIOVLA ELSIKNG LOPdNG. Mo ToV EAEYX0 TWV KOUTIOVLWYV ELSLIKAG LLop-
dnc unapxouv dLadopeg LeTOPANTEG, OTWG YLA TTAPASELY LA O LEYLOTOC apLlBUOC avalntnong
OoTABUWY, N} 0 HEYLOTOC XPOVOG TIEPLOTPOPHG TOU KouTioviol. KaBe oTaBuog, TTou CUUETEXEL
0T0 SAKTUALO SEXETAL VA KOUTIOVL ELSLKNC HopdNAC yLa T cuvtrpnon tou Saktuliou, eAéyxel
TIG S1adopEC MAPAUETPOUC KoL, OTAV XPELAIETOL TPOTIOTIOLEL, KATIOLEG OTTO TLG LETAPANTEC TOU
KouTtovioU 1 TO OKUPWVEL, TIPOKELUEVOU va e€aodalioel TNV anpookomtn Asttoupyia Tou da-
KTUALOU. Tevikad Ba Aéyape, OTL 0 UNXOVIOUOG cuvtipnong Saktuliou elval oxeTKd mepimAo-
KOG Kall yLo TV VAomoinor) Tou xpeldaletal n cUBOAN APKETWY LETPNTWY, TTIOU EAEYXEL O KADE
oTOOUOC EVTOG TOU SAKTUALOU.

Npotuno npdcBaocng oto péco IEEE 802.5 - AaktUAoG e Koumtovi (Token Ring)

To diktuo token ring avamtUxbnke apxlkd amo tnv IBM kal mopapével n kUpla tomoloyia
TomikoU SLKTUoU, Tou Xpnotpomnolel n IBM. To mpotumo IEEE 802.5 sival oxedov tautdonpo
Kal TIANPwC cupPBato pe to token ring. To IEEE 802.5 avamtuxOnke petd and to token ring.
l'evika, n xprion tou 6pou token ring xpnolpormnoleital tooo yia to token ring tng IBM, 600 Kot
vyl to IEEE 802.5.

To mpotumno KaBopilel TIc UTINPEGLEC, TTOU TPOOdEPEL TO UTIOETIMESO EAEYXOU TTPpOCoPaoNnG oTo
péco (MAC) mpog to unoeninedo ehéyxou Aoyikng (LLC). Emiong, kaBopilel Tig mpoStaypadeg
ouvSeong tou otabuol epyaciag oto GUCLKO LECO KOl TA AELTOUPYLKA, NAEKTPLKA KOL LN)XOL-
VLKA XOPAKTNPLOTIKA TNG oUvOeoNG e To péoo petadoong. YmotiBetal, OtL o kaBs otabuog
epyaciog ouvdéstal 0to SaKTUALO HEow povadag olleuéng pe to KaAwdio. To POTUTIO avo-
bépeL AemTopEpELEG, TTOU adpopolV TN onuatodooia, Ty KwSLKomoinan Kot Toug urtooTtnpLo-
pevoug puBuolcg dedopévwy. Mpodlaypddovtal, eniong, oL UTNPEGCLES, TIC OMoleg MapPEXEL TO
duokd emninedo npog to unoeninedo MAC. To npotumo, OpwG, dev kabopilel mpodiaypadeg
yla o (610 to péoo, SnAadn to kahwédLo.

JTNV TPAYUOTIKOTNTA, N VAoTtoinon tou SakTtuliou yivetal pe cuvS€oeLg amo onueio o on-
pelo. Mia armo TG MKploelg yla ta Siktua Saktuliou gival, OTL, €AV KAOU €XOUE Slakorh
Tou kaAwdiov, o SaktUAlog ebaivel. To mPOPANUA AUTO AUVETAL UE TN XPHON KEVTPOU KOAW-
Slwong, onwg paivetal kat oto TxApa M.1.6.

Méoa oTo KEVTPO KaAwSiwang umtdpxouv Stakomteg napdakapng, oL ornoiot tpopodotouvtat
HE NAEKTPKO pelpa ard Toug otaBuoUG. Edv komel o SaktUAlog i dv otabuog tebel ektdg
Aettoupylag, n dlakomn Tou pevpatog Ba aneleuBepwoel To peAé kal Ba mapakaupel To
onueio, mou uTtapxeL MpoPAnUa. H evepyomoinon Twv peAE UMOPEL va YIVETAL KOl L€ KATIOLO
AOYLOULKO.
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IxAua M.1.8: YAormoinon SakTUALOU E KOUTIOVL LE TN XProN KEVIPOU KoAwSiwong

(Mnyn: ApBavitng, K., KoAuBag, ., & Outolog, 2. (2001). Teyvodoyia AktOwV EmikovwviLwy)

Onwg £xoupe N6 avadepeL to token ring kat to IEEE 802.5 eival oxeddv tautoonua. Mapodia
QUTA UTIAPXOULV Karoleg SladopEg, Tou Ba avadépoupe otn cuvexela. To token ring kaBopi-
leL puoikn TomoAoyla aotépa, Omou OAoL oL oTabpol epyaciag cuvOEoVTal O GUOKEUEG, Ol
omnoiec ovopalovtal Movadeg Npoopaong MoAAanAwv Ztadpwv (Multistation Access Unit,
MSAU), evw to IEEE 802.5 6ev kaBopilel Tnv tomoloyia cuvdeopoloyiag, av kal otnv mpd-
&n oL meploocotepeg UAomolnoelg tou IEEE 802.5 Baoilovtal og kévtpa KaAwdlwoewyv, dnAadn
SaktuAioug pe popdn aotépa. Ito token ring xpnoLUOTOLEITAL CUVESTPAUUEVO {EUYOC, EVW
oto |IEEE 802.5 to kaAwdlo Sev meplypadetal. Itov mopokatw mivaka M.1.a, avadEpovral
OUVOTTTLKA TA KUPLOTEPA XAPAKTNPLOTIKA Tou token ring kot tou IEEE 802.5.

Mivakag M.1.a: Xapaktnplotikd token ring ko IEEE802.5
(Anyn: ApBavitng, K., KoAuBadg, ., & Outotog, 2. (2001). Teyvodoyia AktUwV Emikotvwviwy)
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*Mpémel va avadEPOoUE OTL UTTAPXEL SOKTUALOG LE KOUTIOVL TTOU UTtootnpilet 16Mbps. Mpo-
KELTOL yLo To Aeyopevo «Early release token» tng etatpeiag IBM.

Ixnua M.1.y: 20vdeon twv MSAU yLa tn dnpoupyla evog peydAou SakTtullou e KOUTIOVL
(Mnyn: ApBavitng, K., KoAuBag, ., & Outatog, 5. (2001). TeyvoAoyia AKTUWV EMKOLVWVLWY)

Y10 IxAua M.1.y urmopolpe va dolpe, mwe VAomoleltal n puoikn cuvdeopoloyia Twv otab-
LMWV gpyaociag pe tn BonBela twv cuokeuwv MSAU. 3to IxAua outo, ol otabpol cuvdéovtal
anevBeiog ota MSAU. MmopoUpe va cuvdéooupe Stadopa MSAU HeTaED TOUC, TIPOKELEVOU
va oxnuatiooupe peydlo SaktuAlo. Ot cuokeuég MSAU €xouv pelé mapakaudng yla tnv
QmopoOvVWaon otaBuwy pe kamota BAGBn amo tov SaktuAlo.

Ta Siktua token ring kat IEEE 802.5 ival amod ta npwrta mapadslypota SIKTuwy, Tou AsL-
ToupyoUV Ue TEpaoa kouTtoviou (token passing). 2to Siktuo kukAodopel Uikpd mMhaiolo, To
Aeydpuevo kourovl. O otabuog, o omolog AaUBAVEL TO KOUTIOVL, £XEL TO SIKALWUA VA LETAOW-
oel ta Sika tou mAaiola. Edv o otaBuog, mou §€xetal To KOUuTtovL Sev éxel SeSouéva va PeTa-
Swoel, AmAWE MEPVA TO KOUTIOVL GTO ETOUEVO 0TaOUO Tou Saktuliou. O otabudg mou déxetal
KouTtovt, Slabétel kaboplopévo xpdvo mou umopel va to kpatnoel, dnAadn péca og auTo To
XPOVO Unopet va petadwoel ooa dedopéva mpoAdapet.

EGv 0 otaBudg, o omoiog AdBeL To KOUuTtOVL, €xeL SedSopéva va LETASWOEL, UETATPETEL £val bit
Tou mMAaLoiou Tou KouTovioV, SNAadr HETATPETEL TO KOUTIOVL O€ ap)Xr akohouBiag mAailciwv
(start - frame - sequence). 2tn cuvéxela, o oTABUOG TPOCoKOAAG Ta dedopéval, TTPOG LETAS 00N
KalL TAL OTEAVEL 0TO SOAKTUALO TIPOG TOV EMOLLEVO TOU OTAOO. KaTd T SLapKEL LETAS00NG TWV
Sedopévwy amod éva otabuo dev kukAodopel kaveva KOUTIOVL LEGO O0TO SAKTUALO. ZUVETWG,
oL otadpol, tou B€Aouv va petadwaoouv ta SIKA Toug MAaiola, TPEMEL va TtepLUEVouV. Me Tov
TPOMO aUTO amodeUyovTalL Ol CUYKPOUOELG LECO 0TO SAKTUALO.
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‘Otav 1o mAaiolo pe ta dedopéva pOAcEL, TEALKA, OTO OTABLO TPOOPLOKOU, AUTOC avTlypadel
Ta 6edopéva yla TiepaLTépw emetepyacia KoL TauTOXpova LeTaBAAeL kamolo bit tou mAatoiou,
ylaL VoL UITopEaeL val KOTaAdPBel 0 oTaBudg, Tou To €0TeLNE, OTL TO TAAoLo TopaAndOnke. To
mAaiolo, Opwce, cuveyilel va kukAodopel péoa oTo SAKTUALO Kat, TEAKA, pOAVEL 0TO oTABOUO,
Tou to €otelhe. O otaBuOG, ToU £0TelAe TO TTAALOLO, €XEL TNV €UBUVN VA CTAUOTHOEL KAl TV
kKukAodopia tou mAalciov and to SaktuAlo. O otabudg, mou €otelle To TAALCLO BAEMOVTOC
TUXOV aAlayEg o karmola bit tou mMhataiou, tou €Aafe, o OXECN UE QUTO TIOU APXLKA ECTELAE
propet va kataAdBeL: edv 0 oTabpoc, yLa tov onoiov mpoopLle To MAaioLo, dev UTTAPXEL N elvat
QVEVEPYOC, €AV 0 0TAOUOG UTIAPXEL 0TOo SikTUuo, OAAG yLa KArtolo Adyo Sev mapéAafe to mhai-
olo, 1 €av to MAaioto éxet mapaAndOei Kavovika.

O otaBbuoc, o onoiog otéAvel ta Sedopéva, Sev €xeL eploplopd oto péyebog tou mMAaloiou,
Tou pnopei va oteilel. Katd cuvénela, untdpxel cuvnBwe mAaiolo, mou taldevel oTo Saktu-
Alo. YrtapyxeL, Opwg, Kat n duvatdtnta va tepoyiosl ta Sedopéva tou o UkpoTepa Aaiola,
TIAVTO OPWG LECQ OTO XPOVO, TIOU UTITOPEL VAL KPOATHOEL TO KOUTIOVL.

Me Bdon 6oa £xoupe avadEpEeL, UmopoU e va Eexwplooupe TN Asttoupyia Twv oTabuwy oTto
SaktuAlo o SUo daoelg: tn dpaon akpdaong Kal th ¢daon petaddoons. Itn dAacn akpOACNS
Bplokovtal ot otaBpol mou Sev €xouv To KOUTIOVL. 2TNn GACN aKpoaong, ToroBetouv KABe bit
ToU TAALGLoU, TToU §€X0VTaL O€ EVOLAUEDO Kataxwpntr evog bit kat, katodmwy, to avtypddouy
€€w Eava oto aktuAlo. Otav To bit BplokeTal 0TOV EVOLAUETO KATOXWPENTH, N TLUA TOU pmopetl
va emBewpnOet 1 kat va petafAnbel anod tov otabuo. Itn daon TG aKPOOoNG EXOULE Tn
Aeyopevn kaBuotépnon 1 - bit. O otaBuog, mouv Ba AdPeL To KOUTIOVL KAl OTEAVEL TO TAALOLO
pe ta dedopéva tou Bpioketal mAéov o paon petadoong. Elval cav va €xel omdoel Tov da-
KTUALO Ko artd to €va onpeio va otélvel ta bits Tou mAaioiou kat amo to aAlo va AapBavel to
mAaiolo, mou éxeL oteilel, yla va eAéyEeL tola ATaV N TUXN TOU KoL TOUTOXPOVOL VAL OTOLLATA TV
enavakukhodopia tng mAnpodopiag péoa otov SaktuALo.

Ixnua M.1.6. Aiktuo Saktuliou pe KouTovL
(Mnyn: ApBavitng, K., KoAuBag, I., & Outotog, 5. (2001). Texvoloyia AikTUwV ETTLKOLVWVLWYV)
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2710 TéA0G, adoU 0 oTABUOC HeTadwoel OAa Ta SeSOUEVA TOU ) TOU TEAELWOCEL O XPOVOG LETA-
doong mou eixe otn dLaBeon Tou, MPEMEL va EKSWOEL KALVOUPYLO KOUTIOVL KAl VOl TO TIEPACEL
OTOV EMOUEVO OTABUO.

Y7o token ring kat IEEE 802.5, urtootnpilovtat oktw (8) eminmeda npotepatdtnTag. O pnyovL-
OLOC TIPOTEPALOTNTWY €lval OPKETA TIOAUTIAOKOG. MEoQl OTO KOUTIOVL UTtApxeL Tedio omou
SnAwvetat o Babuog mpotepatdTnTag. Evag otabuog, mou B€Aet va petadwoetl SeSopéva e
TipoTeEPALOTNTA X, Bal TIPETIEL VAL TIEPLUEVEL VAL TIEPACEL KOUTIOVL LE TIPOTEPALOTNTO ULKPOTEPN
n ton tou X. YIapxeL tpomog o oTtabuog, mou B€AeL va PeTadwaoel, vo. SECUEVTEL TO EMOUEVO
KouTtovt aAlalovtag nedio Tou TpEXovtog KouTtovioU (kavovtag dnAadn éva eidog kpdtnong
TPOTEPALOTNTOC). ETeLldr), YEVIKA, O UNXOAVIOUOG TNG KpATNoNG 0dnyel TeAKa otnv av€non tng
TPOTEPALOTNTAC, £XOUV dnpoupynBel kavoveg, cUubwWva e Toug onoioug ol otaduol, tou
QUEAVOULV TNV MPOTEPALOTNTA, OTO TEAOG TNG HETAS0ONC TOU MAALGIOU TOUG, Va UETASWOOUV
KOUTTIOVL UE ULKPOTEPN TPOTEQALOTNTA.

Emniong, ota Siktua token ring kat IEEE 802.5, UMIAPXEL KAL O UNXAVIOUOG GUVTPNONG TOU
Saktuliou. Na tov Adyo autdv, opiletal oTabBUOG we «eVEPYOS AEYKTAGC» (active monitor),
o omoiog aviyveUel kat S1opBwvel, 600 pmopei, mBaveg kataotdoelg SucAetoupyiag. AlabE-
TeL, emiong, tn Suvatotnta «kabaplopol» tou daktuliou, ekdidovtag to Aeyouevo mAaiolo
kaBaplopou (purge frame). Ot umtoAoutol otabpol tou Siktuou cuvepyalovtal PETOEY TOUG
yla TNV mapakoAouBbnon tng ouvéxelag Tou SaktuAlou. Xe mepimtwon BAABNG Tou evepyou
e\eykTr), autopata avolapBAvel To poAO TOU KAOLOG GAAOG oTaBUOC epyaciag péoa oto
SaKTUALo.

Ao tov Tpomo Asttoupyiog Twv Siktuwy token ring kot IEEE 802.5 eival pavepod, OTL UTTAPXEL,
YEVIKQ, N SuvaTOTNTA EKTINONG TNG KOBUoTEPNONG petddoong mAalsiou oto 6ikTuo, og avti-
Beon e To mpotumo IEEE 802.3 (Ethernet). Etol, unopel va xpnouomnotnBet yia edappoyeg,
Tou XpeLalovtal LETAd00N O MPAYUATIKO XpOVo, apKel, BERata, va KaAUTIToVTAL Oo To €0-
pog wvng, Tou Uropel va mpoodEpel to Siktuo.

N.2 Npoinoloyilopndg Levéng (Link Budget)

Mo va eivat ediktr gl acVppatn Levén, Ba mpémnel n otabun LOoXVOG TOU CHUATOG MOV €K-
TIEUIETAL ATTO TOV OO Kal GpTAvVEL aTov SEKTN va gival mavw arnod to katwdAL eualodnaoiag
Tou 6£KTn. AvadepPOLEVOL TN CUOKEUN TNG OTOLOC TA XOPAKTNPLOTIKA Sivovtal otov Mivaka
5.3.q, yla va givat edpiktn n obvdeon oe taxutnta 150MBps (IEEE802.11n), To orjpa mou $pta-
VeL 0TV €l0060 Tou S£KTN Ba pEmel va eival peyaAutepo amno -73dBm.

Ta oTol el yLa TN 0TABN eKTTOUTTAG, TV evalaBnaoia APng tou §éktn, Tig e€acOevioeLg TwY
KaAWSLWV Kol Twv cuvdeTpwy, OMWE Kol Ta kEPSN (gain) Twv kepalwv Sivovtal and Toug
KATOLOKEUAOTEG OTA TEXVLKA PUAAASLA TOUG. AUTO TTOU TIPETEL VO UTIOAOYLOTEL elval n e§ao0€-
VNon ToU ONHATOG, KaBwG SLATPEXEL TOV XWPO OO TOV OO 0TOV SEKTN Kl e€opTdTaL Qo
NV HETaV TOUG AOOTAON KAL TN CUXVOTNTA EKTTOUTTNC.

H e€aoBévnon tou xwpou L (og dB) o€ pLa LkovoroLnTikr poagyyLon Sivetal amnod tn oxéon:

L,.=32,44+20log (D, )+20log( f,,,.)

To aAyeBpkd aBpotopa OAwv twv e€aoBevrnoswy (-) Katl Twv KePSWV (+) He TN oTABUN EKTO-
UG pog Sivel Tov mpoUmoAoylopo tng Levigng
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Prx= Ptx+Gtant_ Lt - Lfs_ Lr +G

rant

P_:1ox0¢ atnv gioobo tou b€ktn, P, : 1oxUs ekmounrig moumnou, G, : képbog Kepaiag oumou,
L: anwleteg kaAwbiwv kat ouvbetrpwv otov mourno, L i géaodevnon buaboong oto xwpo, L :
anwlelec kaAwdiwv kot cuvdeTnpwv otov 86ktn, G : kKEPSOC kepaliag SEKTN, IoYUG EKTTOUTTNG

rant’
o€ dBm O0Aa ta aAda ueyedn eivat oe dB.

Av 10 amotéAeopa eival peyaAUTEPO Ao TO KATWdAL evatoBnolag tou S€KTn, TOTE N LeVEn
elvat epiktn. Mavrta opwe dpovtiloupe va UTtapxeL Eva eplBwplo aodaleiag yia tn Ast-
Toupylia, wote va pn Stakomel n evén, eav avéndel n e€acBévnon dtadoong Aoyw Stadopwy
00TABUNTWY MOPAYOVTWY, OTIWGE £VToVh BpoxH, TIUKVH OUixAn K.4.

Napadeypa

Mpokettal va xpnotpomnotnBel éva (elyog cUOKEUWVY AP LE TA XOPOKTNPLOTIKA TOU Tii-
vaka 5.3.a yla va amokotactafel pla Zevén IEEE802.11n pe toxutnta 150Mbps oe
arootacn 2300m. Itn pa tonobeoia xpnotponolovvTal KateuBuvtikn kepaia kEpSoug
20dBi, 6uo cuvdetrpeg tumou N pe amwleteg 0,15dB o kabévag kat 5m kaAwdlo TUmou
LMR400 pe e€ooBévnon 34dB/100m @5,7GHz. ftnv &AAn tomoBecia XpnollomoLeiTtal
610G €€OMALOMOG EKTOC QO TNV Kepala n omola €xel kEpdog 18dBi.

Na yivel o TpoUTIOAOYLONOG TG LeVENG KaL va ekTUnBel eav elval epiktr n ouvdeon e
nepldwptlo 15dB.

H woxu¢ e€66ou og Asttoupyia IEEE802.11n eival 24dBm

e OL anmwAeLleg 0TOUC ouVdeTpeG eivat 2 * 0,15 = - 0,3dB

e OLanwAeleg tou kaAwdiou eivat 5m * 0,34dB/m =-1,7dB

e To képdog tn¢ Kepatag eivat +20dB H e€acBévnon dtadoong oto xwpo lvat
L= 32,44+20log (2,3)+20log(5700)= 32,44+7,235+75,117= 114,792~ 115dB
6nA. -115dB
Ytnv aA\n tonobeaia,

e To képSog TG kepatag ival +18dB
e Ol anmwAeleg 0TOUG oUVOETNPEC elvat 2 * 0,15 = - 0,3dB
e OLanwAeleg tou kaAlwdiou eival 5m * 0,34dB/m = -1,7dB
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Ewkova MN.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 onuatog mou ¢ptavel otnv elcodo tou déktn eival -57dBm Kat sival peyoiv-
Tepn amnd 1o KatwdAl evalodnoiog (-73dBm) éxovtag neplBwpto 16dB, n Levén ival ediktn
LLE TOV T eyEvTa EOTIALOUO.

Napatpnon: Ot e€aoBevnoeLg Kal Ol AMWAELEG TTAVTOTE AdpBAvovTal 0Tov PoUToAOYLOUO
LE QPVNTLKO TPOCoNUO. Ta KEPSN Kol OL EVICXVUOELG e BETIKO.

Zwvn Fresnel

Ma va .oxVoUV XOVSPLKA Ol TTAPATAVW OXECELC KoL UTIOAOYLOUOL, Ba TiPEMeL HeTOEY TWV Ke-
PALWY VO UTIAPXEL OTTTLKN ETIOdN KAL O L0 OPLOUEVN aKTiva YyUpw ard tn vontr eubeia mou
evwvel TI¢ Suo Kepaleg va pnv mapeuPAMeTal kavéva gumodlo. H meploxn autr €xel
oxnua otepeol eAleloeldolg kat ovopaletal {wvn Fresnel.

Ewova M.2.6: MNpwtn {wvn Fresnel [by Jcmcclurg, wikimedia.org]
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H Twvn Fresnel n, divetal amo 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
onuatog (A) divovtat o uetpa. To anotéAsoua, n aktiva r tne n {wvng Fresnel, eéayetat emtiong
O€ UETPO.

Tnv o onuoavtikn enibpacn otn dtadoon €xel n mpwtn {wvn, otnv onola Sev MPEMeL va
TaPEUPAAAETAL KATIOLO AVTLKEUEVO, OTIWG S€vTpa, PNAA KTipLa K.ATL. yLOTL ELOAYOUV ETUTAEOV
e€aoBvnon.

Av Bewprjooupe OtTL pog evoladEpel wovo n mpwtn {wvn Fresnel (n=1) oto péoov TG amo-
otaong (d1=d2=D/2) kat avti yta To uRkog Kupatog (A) OEAOUUE va XpnOLLOTOLOOULE TN
ouyvotnta (f=c/A), tote n oxéon amhomnoleitat oe

D
r, = 8,657\/;

omnou D n andéotaon tng Levéng os xtAwopetpa (km), f n ouxvotnta os Ghz kat rFl o ptpa.

Mpoaooxn To r dev elval andotacn ano 1o €5adog, aAAd akTiva yUpw amod Tn vontr eubeia
TIou eVWVELTLG Suo Kepaleg. Av ol kepaieg Bpiokovtal og UPog h pétpwy, ToTe amd to UPog h-
r aro to £60.dog Kot mavw Sev mpenel va e€€xeL 0UTE SEVTPO, OUTE KTLPLO 1) va tapeBAAAETAL
KATL aAAo.

2
3 =5,50m
7

310 MapAdeLyUd pag n mpwtn {wvn Fresnel ival r;, = 8,657

’

Av 10 U0o¢ TV KepaLlwv ivat 20m amo to £6adog, Tote og UPog mavw amnod 20-5,5=14,5m
Sev mpémel va e€€xel Timote.
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Nn.3 Auapopdpwon Awakprurrg MoAuvtoviag (DMT)

To SlaB<oo glpog Lwvng pag ThAEDWVIKAG YPOUUAG, XWPLG OTOLOVSHTIOTE TIEPLOPLOUO,
OMw¢ PIATpa KAl TEPLOPLOO VPOUG LwVNG YLlo ATOKAELOTLKN Xprion amAng tnAedwviag dpw-
VNG, dtavel oxedov ta 2MHz. Ma TV ekeTaMeuon 6Aou autoU tou SLaBgaipuou eUpoug
otnv texvoloyia xDSL, emikpdtnoe n xpnon tng dtapdpdwong Atakpttrg MoAutoviag (Discrete
MultiTone, DMT). ZUpdwva pe autr, 0Ao To dLaB£oiuo eUpog LWvNg TNG YPAUUNG Xwplletatl
o€ TuAMata twv 4,3125 kHz ta onoia ovopdlovtal tovol (Tones) f bins kal og kABe Eva amno
ouTA otéAvovtal tautoxpova omd 2 £wg 15 bit. Yridpyel mepimtwon, avaloya e TG Tpayo-
TIKEG OUVONKEG TNG YPOLLNG, OPLOUEVOL TOVOL Va. LNV XpnotpornotnBouv kaBdhou evw aAAot
va petadEpouv Tieplocotepa 1 Alyotepa bit. Ao to yeyovog autd mpokUTTeL Kot n Sleu-
Kpivnon twv mapoxwv Internet ot pmopouv va mpoodEpouv TaxuTnTa “UEXPL” HLo LEYLOTN
T (24MBps), ylati n mpaypatikn e€apTatal amno TG MAPAUETPOUG TNG VPG, TNV XPHoNn
TWV TOVWV Kat To tooa bit cupudwvnoav to DSL modem pe to DSLAM va petadépel Kabe 10-
voG. H Stadikaoia auth givol Suvaptkn Kol TipocapUOlETaL TTAVTA OTIG TPEXOUOEG CUVONKEG

NG YPAUMNG.

Ewova MN.3.a: Alapdpdwon Atakpitig MoAutoviag (DMT)

H (8o texvikn Slapdpdwong Bpiokel xprion kot oe AAAeg edappoyEg petadoong Sedopévwv
onwc¢ oto 100GBps Ethernet.
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N.4 Npodtuno Zuotipatog Alaxeipiong AopaAelag MAnpodopiwv (ZAAM) 1ISO27001

To ISO 27001 amotelei éva pdtumo IAAM pe CUYKEKPLUEVEG TIPOSLaYPOdEG TTOU TIPETEL Val
edapuolovral 6oov adopd tnv dlaxeiplon tng aodalelag Twv mAnpodoplwv. Auto To IPo-
TUTIO €Xel eupeia edappoyr o€ OAOUG TOUG TOUEIC SpACTNPLOTATWY, ATIO £VaV LOLWTN HEXPL TN
Blropnxavia, To EUNOPLO, TG UTINPECLES K.ATT.

H avamtuén evog Zuotrpatog Alaxeiplong tng Aopaietag MAnpodoplwy (2AAN), cUUPwWVO pe
TI¢ podlaypadég Tou mpotumou I1SO 27001, anattel Tnv uAomoinon tpLwv GAcEwV:

1. Apywa mpénel va dnuoupynBet éva mAaiolo Slaxeiptong twv mAnpodoplwv mou Te-
pLypadet TIg eTSLWEELS KaL 0TOXoUG TG aodAalelog AnpodopLwy kal kabopilel Toug
KQVOVEG KAl TNV TIOALTLKNA TIou €lval SE0EUTIKOL KAl TIPETEL AUOTNPA VoL akoAouBoU-
vTaL.

2. Evtomopog kat afloAoynon twv mbavwy Kduvwy Aoyw twv aduvapulwv aodaleiog
mou evromnilovtat. Me Baon autr TNV afloAdynon MPEMEL va TIPOCGSLOPLOTOUV TA ATTalL-
ToUEvVa HETPA yLa TNV SLaxeiplon Twv Kivéuvwy TnG aodalelag Twv mAnpodopLwv.

3. Itnv tpitn ddon npémel va emideyolv kal va epappootolv Stadilkacieg EAéyxou mou
e€aodpahilouv Tnv Staxeiplon Twv KwdLVwWY aodaleiag oe amodekta enineda, oUU-
dwva pe TIG eETUSLWEELG KAL TOUG OTOXOUG YLa TNV edapuoyr] TNG achAAELOC TTOU EXEL
apxLka kaBoplotel. Ot Stadikaoieg eAéyxou Umopel va €Xouv TNV popdr] TIOALTIKNG,
TIPAKTLIKWY, SLaSLKOOLWY, 0PYOVIKWV SOUWV Kol AELTOUPYLWV AOYLOLLKOU OL OTtoleg Bal
Sladopormolovvtal o kABe mepinmtwon epappoyng. To KOOTOG EMEVOUONG YL TOUG
OMALTOUUEVOUG EAEYXOUG TIPETIEL VOL ETULAEYETAL KOl VOL EPAPUOTETAL OE OXEON HE TLG
OPVNTLKEG CUVETIELEG TTOU TUXOV TipokUouV armo amotuyia tng aodpaletag.

H edappoyr] tou ISO 27001 Sev e€aodalilel Tnv Tuxov mapafiaon tng achdaAelag mAnpodo-
PLWV, OUWCE N TILOTH €PapPUOYI UTTOPEL VO LELWOEL KATA TIOAU TNV Tiilbavotnta napafiaong n
VO LELWOEL TLG CUVETIELEG TTOU Ba eTiidEpel n mapaBioon tng achaAeLogC.

Otav ohokAnpwBel r oxedioaon, edapuoyn Kot Tekunpiwon tou cuotnuatog Slaxeiplong
aodalelag mAnpodoplwy (ZAAM) cupdwva pe to poturo ISO 27001, unopel va yivel aflo-
Adynon kot rotomnoinon amnod avefaptnto Kat Slamioteupévo popéa miotonoinong. Evag op-
YOVLOMOG, La eTatpeio mou €xel AdBet miotomotntikod 1SO 27001 amodelkvel OTL €xel AABEL
cofBapd uroyn kat epappolel cuoTNUATIKA LEBOSOUC TTpoCTACLAC TWV TIANPOdOPLWV.

H rotomoinon mpoodépel ta akdAouBa MAEOVEKTLATA:

e Efaodalileltnv Umapén Séopeuonc yla tnv acharelo mAnpodoplwy os ONa Ta eimne-
8a Tou opyaviouou.

e Au&avel to eninedo aflomiotiog Kal EUMLoTooVVNG TwY EAATWY, UTAAAAAWY, cuvepya-
{OpEVWY KL YEVIKA OAwV 00wV gvbladEpovtat yla Tnv e€acdaiion tng mAnpodoplwv
TOUG.

o ALaodaAilel TNV THPNON TWV CXETIKWY VOLWV KOL KAVOVIOLWV TIOU TIPETIEL VAL TNPOUVTAL
OXETIKA e TNV aodAAeLla TwV TANPodOopLWV.

e Juvnbwg amodépel pelwon KOoToug AOyw amoduyrG TWV CUVETELWV OO Toug KvdU-
VOUG TOpOBLACEWV KAl KATAGTPODWY TANPOGOPLWV.
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N.5 H avatopia pag SIP KAfong

Ag Soupe Twpa TNV texvoloyia tou SIP. To SIP cuvnBwg petadépetal pe UDP makéta Kot n
TCP umooTtnplEn mapéxetal amo kamola epyaleia. Eva SIP pAvupa mepthapfavel U0 kou-
paTia:

e Eva ¢pakeAo mou MeplypddeL TO altnua 1) To AMOTEAETUA TOU ALTHMATOC (amavtnon)
oe pula doppa ano nedia header (emikedpaAidag).

® 'EVQ TIPOQLPETLKO TIEPLEXOEVO TIOU TIEPLEXEL SESOUEVA OXETLKA LE TO altnpa.

Q¢ mapadelypa ag avaluooupe pia Turtkr SIP KARON. Z€ QUTO TO GEVAPLO, 0 XPNoTng A BEAeL
va KOAEoEL Tov Xprotn B. To mapakdtw oxnpa MN.5.a Seiyvel tnv KAnon:

XpAotng A XpAotng B
-------------------- 1: npéokAnon () >
e 2:100 mpoonaBeta () 0000 e
Qemmmmmmmmem e 3:180 kovdoUviopa () e
Neploocotepa Koudouviopata, LEXPL O XPHoTNG B va aavtrosL.

D — 4:2000K() e
---------------------- 5: ACK () S
---------------------- 6: RTP kAfon pwvig () S
... LEXPL 0 XpoTNG A va anodaciost va TEpUATIOEL TV KA ON
---------------------- 7: BYE () >
E— 8:2000K () e

Ixnua M.5.a: Bpoata SIP kKAong

TuAaANo umopei va kavel to SIP; Yrtapyouv moANEG AAAEG edAPLIOYEG TTIOU UITOPOUV VoL UAO-
miotnBouv pe o SIP Kol TIC EMEKTACELS TOU:

VolP

BwvteokAnoeLg

Instant messaging yLa keipevo kot deSopuéva

Evvpadn

Mapouacia (eivat o ¢pihog pou Slabéoiuog;)

Click-ko-piha (motrote €6w yla va WA OETE e EVaV OO TOUG TEXVIKOUG HaG)
AMNAemSpaotikd thAedwvikd cuotnua (IVR)

Awtuaka mayvidia (r.y. Quake)

Edappoyég yla Kvntd TnAédwva

Baolka, otidnmote xpelaletal Suo TEPUATIKA ONHELO val eMLKOWVWVYHOOUVY, To SIP pmnopel va
TO KAVEL.
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MAPAPTHMA

M.6 Noylopikd, UALKG, ultnpeoicg Ko edpappoyEg Aopudopikol AlKTUOU

NoyLouko kat UAKO Siktvou. Ooov adopd thv uhomoinon, To TEPUATIKO XPoTh amoteAsiTal
QO TO UALKO KOlL TO AOYLOMLKO TOU SIKTUOU KAl TO AOYLOWLKO ePapuoywV. To AOYLOULKO KAl TO
UALKO TOU SIKTUOU TTOPEXOUV AELTOUPYLEC KAl NXOVLIOHOUG, yla va oteilouv Anpodopieg otn
owoTth Hopdn, XPNOLUOTIOLWVTAG CWOTA MPWTOKOAAQ 0 €va KATtAAANAo onpeio mpocBaong
Tou SiktUou (access point). Mmopouv eniong va AapBdvouv Anpodopieg amod to onueio
npooBaong e tov idlo Tporo.

To UAKO Tou SIKTUOU TIOPEXEL LETASOO0N TOU ONOTOG KAVOVTAC QIOTEAECHIOTIKY KoL QTTO-
S0TIKA XPNoN TwV TOPWV Tou €UPOUC LWVNG KAl TWV TEXVOAOYLWV petadoong. Quolkd, pia
padloletén xpnolomoleital yla va SLEUKOAUVEL TV KWVNTIKOTNTA TWV TEPUATIKWY TWV XPN-
OTwV Tou oxetilovtal pe TI¢ cuvSEoelg mpooBaaonc (access links), evw vPnARg xwpeNTKOTNTOC
OTTTIKEG (VEG XpNOLUOTIOLOUVTAL YLa TIC oUVOEDELS KoppoU (backbone). Adyw tou meptBdiho-
vtog 8Ltadoong xpnaotpormnotlouvtat padloleVéelc oto Sopudopikd cuoTnua LETALL TG MG KoL
Sopudopkwy TUNUATwy. Mvetal emiong épeuva yla tn cuvdeon UeTafl dopudOpwv UE TN
XPrON OTTIKWY ETILKOLVWVLWV.

Me tnv poodo tne Pndlakng enefepyaciog onpatog (DSP), ol mapadoctakéG UAOTIOLOELG
Tou UALKOU avtikaBiotavtal OAO KoL TTEPLOCOTEPO O TO AOYLOULKO, yia va auénBei n eveliia
™¢ avadlapopdwong (reconfiguration) kot wg ek ToUTOU, Vo eMENDEL pelwan TOu KOGTOUG.
Katd ouvémela, n avoloyia tng uhomoinong o AOYLOULKO YiVETaL OAO Kal TEPLOCOTEPN KOl
OMo Kkal AlydTtepo 0To UALKO. MoAAEG UAOTTOLROELG UALKOU TtpwTa UAOTIOLOUVTOL KAL TTPOGOMOL-
WVOVTOL 0€ AOYLOMLKO, av Kot TO UALKO gival To Bepéllo Ttng K&Be ulomoinong cuoTAKATOG.
Mo mapdadsiypa, ta mapadoolakd TnAepwvikd diktua elvat kuplwg o UALKO (hardware), evw
Ta olyxpova ThAedwvikd Siktua, Ta SiKTUA UTIOAOYLOTWY, TWV EEUTIVWV TNAEDWVWV KoL T
Siktua dedopévwy kat To Aladiktuo elval Kuplwg oTov Topéa Tou AoyLolLkoU (software).

Yninpeoieg Awktuou (services). Ot UES kat GES mapéyouv untnpeoieg SIktUou. I mapadootakd
SikTuQ, OLUTINPEDIEG AUTEC KATATAOOOVTAL 0 SU0 KATNYOPLEG: TNAE-UTINPECLWV (teleservices)
Kal umnpeowwv koulotr (bearer services). Ot tnAe-unnpeoieg eivatl uPnAou erumédou umn-
PECLEG TIOU UIMOPOUV va XpnolpomnotnBolv dpeca amd Toug XPHOoTeC, OMws tnAédwvo, dag,
Bivteo, 6edopévwy, e-mail kal untnpeoieg web. OL UTINPECLEC KOULOTH £lval XOUUNAOTEPOU ETIL-
TIESOU UTINPECILEG TTOU TIOPEXOVTAL OO TaL SIKTUA YLOL VAL UTTOOTNPIEOUV TIG TNAE-UTINPETIEC.

Edappoyég (applications). O ebappoyeg elval cuvduaopol anod pia f mepLoOcOTEPES UTINPE-
oleg SiktUou. MNa mapadetyua, n tnAe-ekmaibeuon kot ol epappoyEg tNAsiatpikng Bacilovral
og ouvduaopoU¢ uTtnpeotwv wvng, Bivteo kat Sedopévwy. OL CUVSUACLIOL TWV OTOLKELWV
dwvng, Bivteo kot Sedopévwv ovopalovral miong Kot untnpeciec moAupéowv (multimedia
services). OplopEVEC epapUOYEC UTTOPEL VA XpnotpomotnBolv Pe TG UTtNpEoieg SikTUou yla
™ Snuoupyia vEwv edbapuoywy.
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Opoloyia kat AkpwvipLa

Opoloyia kot AKpWVURLOL

Access method

MéEBobog poomélaacng

Access Point, AP

AcUppato Inueio MpooBaong

Accounting

Kootog/kootoAoynon

Accounting Management 1 Billing
Management

Alaxeiplon KOGTOUG

Acknowledged connectionless
service

Yrninpeoia pe emiPBePaiwon AqPng xwpic cuvdeon

Acknowledgment

(ApBuog) EmBeBaiwon(c)

Address Resolution Protocol, ARP

MpwtokoAho Avaiuaong SteuBuvoswv

Ad-Hoc Wireless Networks

AcUppato §IKTuo autoopyavwEVo N Kat’
araitnon

Advanced Encryption Algorithm,
AES

AAYOPLOUOG CUMUETPLKAG KpUTITOYPAdDNOoNG

Agent AvTUTpOoWog
Alarm JUVOYEPUOG
Anycast Mn armokAeloTIkA Stavopun

Application layer

Eninedo Epappoynig

ARPReply Amnavtnon ARP
ARPrequest Epwtnua ARP
Asset Mépog/Ayabod

Association Process

Aadikaoia cuoxeTLopOU

Asynchronous Transfer Mode, ATM

AcVyxpovog Tpomog Metadopdg (6edouévwv)

Attack

EniBeon

Attenuation/insertion loss

E€aobévnon

Audio/Video On Demand

Ewova/Hyoc katd mapayyeiia

Authentication

AuBevtikomoinon/motonoinon TauToTNTOC

Automatic configuration

Autopatn pubuion

Auto-Negotiation

Autopatn Slampaypdteuon

Autonomous Systems, AS

Autovoua cuothiuata

Backbone

AIKTUO KOPUOU

Bandwidth

EVpog Lwvng

Base station

Ytabpog Baong

Baseband

Baoikn Zwvn

Basic Rate Access,BRA

MNpoéoBaonBacikolpuBuol
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Opoloyia kat AkpwvipLa

Bitspersecond, Bps

Wnola avé Seutepohemto

Bitwise Wnoio npog Ynoio
Bridging redpvpwon
Broadband/Wide band Eupeia {wvn
Broadcast Ekmopnn

Broadcast domain

Mebio ekmoumnng

Buffers

EVTQULEUTES

Bus

KavaA, aptnpia, Stadpopog

Carrier Sense Multiple Access with
Collision Detection, CSMA/CD

MoAAarAr Mpooméhaon pe Akpdaon Oépovtog

kot Avixveuon ZuykpoUoewv

Cell

Kuén n kupelida

Certificates Authorities, CA

ApxEg miotomnoinong

Channel Service Unit/Data Service
Unit, CSU/DSU

Movada s€untnpgtnong kavailol/Sedopévwv

Chat JuvopAia mpaypatikol xpovou oto Aladiktuo pe
TNV Hopdn KELUEVOU

Checksum ABpolopa EAéyxou

Chiphertext Kpumtoypadnua

Client MeAdTng

Client-server

(Movtého) meldtn-g€umnpetntn

Collision

20ykpouon

Collision avoidance

Artoduyn cUyKpouang

Collision detection

Avixveuon olykpouong

Collision domain

(Eviaio) medio cuykpoloewv

Combiners

MELKTEC

Common Management Information
Protocol, CMIP

MpwtokoAho Kowng Ataxeiplong Alktoou

Common Management Information
Services, CMIS

Yrninpeoieg Kowng Alaxeiptong Atktiou

Confidentiality

EuroteutikoTnTa

Configuration

Mapapetpomnoinon

Configuration management, CM

Alaxeiplon mapapetpornoinong

Connection oriented

MNpocavatohlopévo oe ouvdeon

Connection oriented service

Yrninpeoia pe ouvdeon

Connectionless

Yrninpeoia xwpic oUVEEON, ACUVOECULKOG

Connector

Juvdetnpag

Constant Bit Rate, CBR

I100epOG puBSE Suadikwv Pndiwv
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Opoloyia kat AkpwvipLa

Cracker Kpdakep, dtopo to omoio npoomnadei, xwpic
efouaolodotnon, va amoktrnosL mpdoPaocn os
(umoAoyloTika) cuotnuata n diktua.

Cross talk MNapadladwvia

Crossover cable

AKPOSEKTEG EKTIOUTTNG TNG HLOG LEPLAG
odnyouvtal otoug akpodékteg ANPnG tTng AAANG

Cryptography

Kpumtoypadia

Data frame

MAaioto dedopévwv

Data Link layer

Eminedo Zevéng ) TUvdeong Aedopévwy

Datagram Makéto mpwtokoAou IP

Datasheet DUAO Sedopévwy (1 XOPAKTNPLOTIKWV)
Delay KaBuotépnon

Desktop Conferencing Awdokein amno ypadeio oe ypadeio
Destination MpoopLopOg

Dictionary Attack EruBcoelg pe Aefikd

Differentiated Services Code Point,
DSCP

YUvoAo S10.POPOTOLNUEVWY UTINPECLWV

Digital Subscriber Line Access
Multiplexer, DSLAM

MoAUTIAEKTNG/amOTMOAUTIAEKTNG TwV PndLakwv
CUVOPOUNTIKWYV Ypappwy DSL

Digital Subscriber Line, DSL

Wndrakn uvdpountikr Fpapun

Distance Vector Algorithm

AlyopLBuog Alaviopotog Aldotaong

Domain

Meploxn

Domain Name System - DNS

Yrninpeoio Ovopdtwv MNeploxwv

Don't Fragment, DF

Inuaio anayopevong Staomacng

Downstream

Metadoon twv 6eSoUEVWY TIPOC TA KATW

Drivers

0Odnyol cuokeuwv

Dynamic configuration

Auvapikr puBulon/mopapetpornoinon

Discrete MultiTone, DMT

Atapdpodwon Alakpirn MoAutoviag

Dynamic Host Configuration
Protocol, DHCP

MpwtdkoAAo Auvaplkng anddoong pubuioswv
YrioAoylotwv/Sektwv

Earth stations

Emiyelotl otabuol

Echo Cancellation

KataotoAn nxoug

ElectroMagnetic Compatibility — EMC

HAekTpopayvnTkA cupfatotnta

Electronic Data Interchange. EDI

HAektpovikn AvtaAlayn AsSopévwy

Encapsulation

EvBuldkwon

European Computer Manufacturing
Association, ECMA

Eupwraikn Evwon Kataokeuaotwv YroAoyLlotwy
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Opoloyia kat AkpwvipLa

Extented Unique Identifier

EKTETAUEVO HOVOSLKO OVOYVWPLOTLKO

Exterior Gateway Protocol, EGP

E€wtepkd MpwtokoAho MUANG

Fault

Ipaiua

Fiber/Fiber optic

Oontkr iva

File Transfer Protocol, FTP

MpwTtoKkoAAO peTadopag apxeiwv

Firewall

Telxog mpootaciog

Flag

Inuaio EAéyxou

Four-part dotted decimal notation

Aekadikn onpeloypadia pe teleieg

Fragment Offset IXETIKN Oon TUAUATOC
Fragmentation Katdtunon, didomaon
Frame MAaiolo

Frame Check Sequence, FCS

AkolouBia eAéyyou mAatoiou

Frequency Band

Zwvn ZuxvoTATWV

Frequency Division Multiplexing,
FDM

MoAumAe€ia Slaipeong cuyvotntag

FTP

MpwTtokoAAo petadopdg apxeiwv

Full duplex

NANpwG apdidpoun (emkowwvia)

Gateway Earth Station, GES

Emiyelog ota®uog muAng

Hacker Xakep, eEWTEPIKOC LOBOAEAC, ATOUO HE
BaBuTepn yvwaon tnNg ECWTEPLKNG Asttoupyiag
OUOTNUATWY, UTIOAOYLOTWYV Kot SIKTUWV.

Hacking Mapavoun npocBaon, VO MPOYPAUUATIOUOU

Hacktivist ATOLLO TIOU XPNOLUOTIOLEL AVOITPETITIKA
UTTOAOYLOTEC Kol SIKTUA yLa Thv ipowbnon
Kuplwg beoAoyLwv.

Half duplex Hulopdidpopun

Hash Function Juvaptnon Kepuatiopou

Header Erukepaiida

Header Checksum

ABpolopa EAEyxou NG EmikedaAidag

Home Page Apxikr ogAida

Hop ANpa (petagy dpopoloynTwy)

Host YriohoyLotrg/6éktng

Host ID - suffix AvayvwpLoTIKO UTIOAOYLOTH 0TOo SikTuO
Hub Alavopéag

Hypermedia Yrniepuéoa

Hypertext Yrepkeipevo

Hypertext Markup Language, HTML

Mwooa ZAuavong YnepKeLUévou
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Opoloyia kat AkpwvipLa

HyperText Transfer Protocol, HTTP

MpwtokoAAo petadopdc YIepKeLEVOU

Identification

Avayvwplon

In-door unit, IDU

Eowrtepikn povada

Infrastructure

Yriodoun

Infrastructure Wireless Networks

AcUppata Siktua urtoSoung

Institute of Electrical and Electronic
Engineers, IEEE

IvoTtitouto HAekTpoAOYywV Kot HAEKTpOVIKWY
MnxaviKwv

Integrated Services Digital Network,
ISDN

Wnolako Aiktuo OAOKANPWUEVWY YTINPECLWY

Integrity Akepatdotnta
Interface Atenadrn), Sltaolvvdeon
Interference MNapeppoln

Interior Gateway Protocols, IGP

Eowteptkd MNpwtokoAla MUANG

International Organization for Stan-
dardization, ISO

AeBvn ¢ Opyaviopog Tumornoinong

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

MpwtokoAAo Staxeiplong opddwv Sladiktuou

Internet Header Length, IHL

Mnkog emikedaAidag makétou IP

Internet Protocol, IP

MpwtdkoA o AladikTuou

Internet Service Provider, ISP

Dopeag napoxng unnpeclwy Aladiktuou

Inter-Process Communication - IPC

Erukowwvia Siepyaotwv

Intrusion Detection and Prevention
System, IDPS

ZUOTNUO EVIOTILOUOU Kal tpoAnYINg eLoBoAng

Intrusion Detection System, IDS

ZUOTNUO EVIOTILOHOU ELCBOAEWY

Layers ITpwpata N Enineda

Lease MicBwon

Link TUvbeon n (evén

Link budget MpoUmoAoylopog Levéng

Link State Algorithm AAy6pBuog Kataotaong 2Uvdeong
Load Qoprtio (ypopuung)

Local Area Network, LAN

Torukod biktuo

Local Internet Registry, LIR

Torukol kataxwpntég Atadiktiou

Log

HuepoAoylo kataypadng
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Opoloyia kat AkpwvipLa

Logical Link Control, LLC

Yroeminedo EAéyxou Aoyikng 20vEeang

Log-in AwaSikaoio eLlo66ou

Login name ‘Ovopa xpnotn

Loopback Enavatpododotnon, Avatpodpoddtnon
MAC Address AlevBuvon uAkoU N duoikr StevBuvon
Mail Server Alakoplotig nAektpovikol Taxudpopeiou

Management Information Base, MIB

Baon MAnpodoplwv Atoxeiptong

Manager Server

Alaxelplotic Alktoou

Manual configuration

Mn autopatn (xewpokivntn) puBuion

Margin

MNeplBwplo

Maximum Transmission Unit, MTU

Méyloto pnkog dedopévwy Tou TAaLciou
(novadag ekmoumnnc)

Media Access Control, MAC

Entinedo n vmoemninedo EAEyyxou MpdoBaong oto
Méoo

Medium Dependent Interface, MDI

Atemodn e€aptwpevn anod To HEGO

Mesh

MAEypa

Message Digest

YUvoyn Mnvipatog

Metric

METPLKO/ TLUN HETPNONG

Metropolitan Area Network, MAN

MnTtpomoALTikod Siktuo

Mini layer

Yrnoeninedo

More Fragments, MF

Inuaio UTaPENG TEPLOCOTEPWY TUNUATWY

Multi level duobinary AM/FSK

MoAvemninedn SumAoduadikn Stapopdwon Katd
TIAATOC Kol ouxvoTNnTa

Multicast domain Medio moAudlavoung
Multiplexing MoAumAegia
Multipoint-to-multipoint, MP2MP ZnUela mpog onpela

Multistation Access Unit, MSAU

Movadeg NpdoBaong MoAarAwy Ztabuwv

Name resolution

AvdaAuon ovouatog

Name resolve

Avdaluon ovouatog

Narrowband

Ytevig {wvng

National Internet Registry, NIR

EBvikol katoxwpntég Atadiktiou

Net ID - prefix

AvayvwpLloTiko Siktiou

Network Access layer/Link layer

Entinedo NpooBaonc (Atemadng) Atktvou

Network Address Translation, NAT

Metadpaon SteubBivoewv Siktvou

Network Attached Storage, NAS

Awktuakd péco anobnkeuong

Network Control Protocol, NCP

MpwtdkoAAo EAEyxou AlktUou
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Opoloyia kat AkpwvipLa

Network File Systems, NFS

AIKTUOKA CUCTAATA OPXELWY

Network Interface Controller, NIC

Mpooappoyéag/eheyktrg/kapta SiKTUou

Network layer

Entinebo Awktvou

Network loop

Bpoyxog Siktvou

Network Management System, NMS

Juotnua Alaxeiplong Alktuou

Network Nodes Interface, NNI

Atemadn KOUPwWV Tou Siktou

Network, Computer

ALKTUO UTIOAOYLOTWV

NMS Platforms

MNAatdoppeg GUAOYNC Kol EAEyXOU SLKTUOKWY
Sebopévwv

Node

KouBog

Non repudiation

Mn dpvnon TaUTOTNTAG

Non-switched networks

AlKTua YWPLG HETaYWYN

Object Identifier, OID

Tautomnoinon AVTiKeLpHEVoU

Octets/ bytes

Oktadeg

Open Shortest Path First, OSPF

MpwtdkoAAo Bpayxutepou Movomatiol

Open Systems Interconnection, OSI

Alaocuvdeon AVOLKTWVY ZUCTNUATWY

Optical Network Termination, ONT

JUOKEUH TEPUATLONOU TOU OTTLKOU SLKTUOU

OUI - Organizational Unique
Identifier

Movadikr Tavtotnta Opyavicpou

outdoor-unit, ODU

E¢wtepkn povada

Padding JUMMANpWUO

Password JuvOnuaTIKO

Payload QoéApa dedopéva xprnotn, wdéALo dpoptio
Performance EniSoon

Performance Management )
Capacity Management

Awaxeiplon Emdooewy ) Alaxeiplon
XwpnTukotnTag

Permanent Virtual Circuit, PVC

MovLo vonto Kavat

Phase coherent FSK

Alapopdwon cuxvotntag cUudpwvng daong

Phase continuous FSK

Alapopdwon cuxvotntag cuvexols hacng

Phishing

MapamAavntikr aAAnloypadia

Physical layer

Duotkod Entinedo

Point to multipoint, P2MP

Inueio mpog onueia

Point to Point Protocol, PPP

MpwtdkoAo TUvdeonc Znueiov mpog Inueio

Point to point, P2P YnUelo pog onuelo
Port Oupa
Port scan Yapwon Bupwv emKovwviag
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Post Office Protocol 3, POP3

MpwtokoAho taxudpoutkol ypadeiou

Preamble

Mpooiulo

Presentation layer

Eminedo Napouoiacng

Primary Rate Access — PRA

MpooBaocn mpwtelovtog pubuov

Protocol Data Unit

Movada mAnpodoplag mpwtokOAAou

Protocol, Network

MpwtokoAAo emikowwviog N MpwtokoAAo diktuou

Public key

Anpooto kheldt

Public Switched Telephone Network,
PSTN

Anpooio TnAedpwvikd Aiktuo Metaywyng,
Anpooto Emtheyopevo TnAepwvikd Aiktuo

Purge frame

MAaiolo kaBaplopol

Quality of service, QoS

Mowotnta unnpeoiag

Query

Epwtnua

Receiver Sensitivity

EvaloBnoia 6€ktn

Reconfiguration

AvadLapopdwon

Reference Model

Movtélo avadopdg

Regional Internet Registry, RIR

MNeplpepelakol kataxwpnteg Aladiktuou

Relaying

Avapetadoon

Repeater

EmavaAnqmtng

Request For Comments, RFC

‘Eyypada tou IETF (Internet Engineering Task

Force) rou neplypdadouv/mpoteivouv peboddoug
KOlL CUMTTEPLDOPEG

Resolver

AvVOAUTAC

Return Loss

ATIWAELEG ETLOTPODNG

Reverse Address Resolution Protocol,
RARP

MpwtdkoAAo avtiotpodng avaiuong
SleuBuvoswv

RF Output Power

loxUg padloouyvotntag e€660u (Tou mounou)

Root Pita

Round Trip Time Xpovog A poug nepldopag
Router Apopohoyntrig

Routing Apopoldynon

Routing Information Protocol, RIP

MpwtokoAho MAnpodopiag ApouoAdynong

SAPs — Service Access Points

Inueia NpdoBaong yla EEuntnpétnon

Satellite communication payload
system

JUotnua 60pudopPLKAG EMIKOLVWVIAG

Satellite terminal

AopUDOPLKO TEPUATLKO

Secret key

MuoTko KAELSL
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Security

Aodalela

Security Management

Alaxeiplon aopalelag

Security policy

MoAwtikn achaleiag

Segment

TuAua

Sequence Number

ApLlOuOGg Zelpag

Server

E€UTNPETNTAG 1 ALAKOULOTHAG

Server clustering

Yuotolyieg E€umnpetnTtwy/SLaKOULOTWY

Session Initiation Protocol, SIP

MNpwtdkoA o Evapéng cuvodou

Session layer

Entirnedo Tuvodou

Shared medium

Atapolpaldpevo HECO

Shut down

TepUATIONOC AelToupyiog

Signal to Noise Ratio, S/N i} SNR

AOyoG Znuatog pog Oopufo

Simple Mail Transfer Protocol, SMTP

MpwTOKoAAO peTadOPAG AMAWY UNVUUATWY

Simple Network Management
Protocol, SNMP

MpwtdkoAAo AANG Altaxeiplong Aktuou

Site

TonoBeoia

Social Engineering

Kowwviky Mnxavikn

Sockets Yrodoxég 1 mplleg

Source Mnyn n NpoéAeuon

Spam ATIOOTOAN QOXETWV N LN ATOSEKTWV UNVUUATWY
010 Aladiktuo o€ peyaho aplBud xpnotwv

Splitter ALaxwpLoTNG

Spoofing MAactonpoowrtia i petapdieon

Star Aotépag

Start — frame — sequence

AxolouBia (Pnoiwv) évapénc mhaloiou

Storage Area Network, SAN

AKTuaKn Teployr anobnkeuong

Straight through cable

AvtioTolyia akpoSekTwy eivat “éva mpog Eva”
MeTaEL Twv Suo AKpWVY

Streams Pogc
Subdomain Yroneploxn
Subnet Yrnobiktuo
Switch Metaywy£og

Switched Virtual Circuit, SVC

EmiAeyopevo vonto Kavat

Switching

Metaywyn

Symmetric key

JUMUMETPLKO KAELSL

Synchronous Transfer Mode, STM

YUyxpovog Tpdmog Metadopdg
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TELNET

Amopakpuopévn cUVEEDH TEPUATIKOU
(mpwtokoALo)

Terminal Adaptor, TA

TEPUATLKOG TIPOCOPLOYEQS

Terrestrial network

Emtiyelo Siktuo

Threat Anel\n

Throughput Alakivnon

Time To Live, TTL (Medlo) Xpovog Zwng
Token Koumdwt

Token Bus Aptnpla pe Kourmovt

Token passing

MNépaopo kouTovioy

Token Ring AaktUALOC pe Kouttovt
Topology, Network TomoMoyia Siktvou
Trailer Oupa

Transceiver MoumodEKTNG

Transmission Control Protocol, TCP

MPpwTOKoAAO EAEyXOU LETASOONG

Transport Layer

Eninedo Metadopdg

Transport Layer Security, TLS

AodaAela Tou eminedou pHeTadpopdg

Trap

MNayida

Trivial File Transfer Protocol, TFTP

ATAG TIPWTOKOANO peTadopAg apyeiwy

Unacknowledged connectionless
service

Yninpeoia xwpic emiBePaiwon kot xwpig ouvdeon

Unicast

AmoKA€LOTIKN Slavoun

Unmanned artificial satellite

Mn enavdpwuéVog TexvnTog dopudopog

Upgrade Avafabuion
Uplink Emtiyelog otaOuog
Upstream Metadoon 6edopévwy mPog ta Iavw

User Datagram Protocol, UDP

MpwTOKOAAO AUTOSUVAUWY TTAKETWY XPHROTN

User Earth Station, UES

Emiyelog otaBuog xpriotn

User Network Interface, UNI

Aleradn xpriotn Siktvou

User terminal TepUATKO XPHOTN
Validity Eykupotnta
Vandal Bavéahog

Variable Bit Rate, VBR

MetaBAnTtog pubuog duadikwv Pndiwv

Variable Length Subnet Masking,
VLSM

MeTtaBANTO LAKOC LOOKWY UTIOSIKTUWONG

Version

‘Exkdoon
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Opoloyia kat AkpwvipLa

Video Conferencing

TnAedidokedn

Videophone

EwkovotnAédwvo

Virtual LAN, VLAN

Elkoviko f vonto Tomiko Siktuo

Voice over Internet Protocol, VolP

TnAedwvikn emkowwvio LECW SIKTUWV
Sedouévwv

Vulnerability

Abduvapia

Wavelength Division Multiplexing,
WDM

MoAurAe€ila HRKoUG KUATOG

Web browser

OuMopetpntrg/mhonyog

Web server AlaKopLoTrG/e€UMNPETNTAG TOU TTAYKOGLLLOU
Lotou
Web Site lototornoc

Wide Area Networks, WAN

Aiktua gupeiag mepLoxng

Wireless Local Area Network, WLAN

AcUpuato Torko Siktuo

Workstation

TEPUATLKO 1 TIPOOWTILKOG UTIOAOYLOTNG 1} OTAOUOG
gpyaociag

World Wide Web, WEB

MNaykoopLog lotdc

Worm

TKOUANKL
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