otoifa mpwrok6 Mwv TCP/IP

Kdarmoia npmwtokoAAa mouv

aoxoAeital pe v a§lomiotia tng
petadoong dedopévmy.

Zipopa Meprypagn vlormolotvtal
HTTP: yia 11g 10t00ehi8eg
[Tapéxel 1o onpeio npooappoyng | SMTP, IMAP, POP3: yia ta e-
Epappoyng yia tnv adnienidpaon tou mails
xpnotn pe 1o §iktuo. FTP: yia anmofnkevon apxeiwv o€
ATIOPAKPUOHEVO PAKELO
EHS&pYQZa,ﬂl m pon SSSOHEWW TCP: A§16motn add apyn
mou AapPavel amo 1o oTpwpa periBoon:
Metagopdg d1xtUoU, WOTE va Tn PEpEl o€ RN L
KATtaAAnAn pop@n yia xpnon amd UD,P' AV(]EIOHIOITI‘I aAr ypiiyopn
. , petddoon Sedopévawv
10 OTPpWHA EQAPHOYNG.
Xe1pietal nv kivnon twv IP: TTpwtdérodro Spopordynong
AIKTGOU nakétwv oto Siktuo. Aev ICMP: TTpwtoKoMIAO Yid TOV

€AeyX0 NG pETaPopds v
MIAKETWV

Ze0&ng ka1 ehéyxou mmpoofaong
010 €00

Eival to xapnidtepo g otoifag
ka1 eival vmrevBuvo yia v
ENIKOIVWVIA P€ T0 IPAYyRaATIKO
HNXAaviKO HEPOG TOU
UTIOAOY10TIKOU OUCTAPATOG. XNV
ouoia, €ival To otpwpa oto onoio
Bpioxovtai o1 drivers tou
uTIoAOY10TN.

Ethernet, FDDI

XxOAia: Yta teppatikd ulomolovial Kal td TE00epa OTPWHATd, EVKD 0Toug Spopoloyntég povo ta

dU0 katwtepa.

Ypopa {e6€ng

H pon 6eSopévwv xwpiletal oe miaioia.

e IEEE 802.3 (CSMA/CD)

O 1pod1og mpootédaong tou péoou CSMA/CD xpnoipornoleital kupiwg oe Siktua
tomoloyiag apwmpiag, émou dnhadn éro1 o1 teppatikoi otabpoi eivalr ouvdedepévol oto
i610 kaAwSb10. Me autdv tov tporo Sieubétnong tou péoou eival duvatdv dvo otabuoi va
petadwoouv vy i81a otiypn oto Siktuo. X' autiy v mepintwon, n mAnpo@opia Kai twv
800 Ba kataotpagei. I''' autd, o 1poTOG MTpooméraong tou péoou CSMA/CD kaBopidel 611
mp1v Tn petddoon mpémel o otabpog va eAéyxel av KAmo1o0G dArog otabpog petadidel. Autd
10 KAvel ouykpivoviag 1o onpa oto kalwdio-aptnpia pe 1o onpa mouv petadiodel.

e JEEE 802.4 (token)

Y10 mpdrumo auto yiveral xpnon tomoloyiag apmpiag ka1 eAéyxou npoéofaong oto
péoo pe oxkutdAn. Xpnoipomnoigital, dndadn, pia okutddn ehéyxou ddeiag mouv mepvd amd
otabpo oe otabud ovpewva pe €va oUvVoAo Kavovwyv mou arodéxovial 6ol o1 otadpoi.
‘Evag otaBpédg pmopei va petadwoel pdvo av €xel t okutdin. MO 0AOKANPMOEL T
petadoon tou maioiou, mapadidel t okutdAn otov emdpevo otabpo. Yidpxel éva péyioto
xpoviké Sidotnpa yia 1o omoio prmopei va kpatd th okutdAn o otafpog. Av pia petadoon
d1akoriei uoxpewtiKkd, AOyw Tou 81a0TNPATOg autoy, IpoPavmg Ba ouvexiotei 6tav o
otafpog Savamdpel n okutdAn.

e ]EEE 802.5




[Tpdkertal yia ouvduaopo tou npdrunou IEEE 802.4 pe tomodoyia Saxktudiou. O1
otaBpoi eival ogipiakd ouvoedepévol e 1o péoo petapopds (karwo10) ka1 n oKUTAAN TAEL
KUKAIKA ard tov €va otadpo otov endpevo. To mpdrumo autd diapépel amd ta
nponyoUpeva dUo oto 011, ta bits oe kAOe mhaioio petadidovial oto péoo exivaviag amd
10 1110 ONPAvko Yneio.

FDDI

Eival pia og1pd mpwtokOAwV yia n petadoon Pneiak®v dedopévwv ndvw amd omukn
iva. Ta Siktua FDDI €ival diktua pe 61mAé SaxktUdio kal yiveral éAeyxog mpoofaong
oto péoo pe okutdin. To FDDI emitpénel mapandvw amod €va miaiola va Bpiokovral
tautoxpova oe petadoon. Adyw tng tTepAoTiag TaxuTntag mov IPooPEPouV ta Siktua
FDDI, pmopouv va xpnoiponoinfoltv wg 8iktua kKoppou yia m §iaovvdeon A wv
TOMKWV SIKTUWV.

DSL (Digital Subscriber Line)

Ta 81apopa €idn YnPiaxkng ouvopopNTIKNG TEXVOAOYIag XpNo1jomo10UV WG HECO TIG
KO1VEG TNAEPWVIKEG YPARPEG KAl TTApEXOUV IpOoaon UPnANgG taxytniag oto
61adixtuo. Experadievovial 11§ axXpnolporointeg uPnidtepeg ouXvOTNIeg otd XdAKIva
d10Uppata kadwdia tou NAEPwVIKOU S1KTUOU, Y1d Va MapéXouv eupulwVikn mpoofaon
0TOUG TeAIKOUG xpnoteg. Exouv avartux0ei Si1dpopeg mapardrayég tng texvodoyiag DSL kal
n Bacikng toug S1apopd ouviotatral otn péyiotn taxvinta peta@popds dedopévwv mavw
aré SioUppatn ypappn. H texvodoyia xDSL xwpietal oe §00 PBaoikég katnyopieg: Xn pia
amaiteital n xpnon d1axwpiotn onpatog (splitter) €ite eowtepikd eite e§wtepird oto
XWpPO Tou ouvdpounth. Xin devtepn Katnyopia dev npaypatomnoleital S1axwpiopdg twv
800 onpdtwv, al\a tomoBeteital katdAAndo Babumepatrd PiAtpo otnV TNAEP®VIKNA
ouokeun. Tov S1axwplopd tou onparog avalapBdvel, o' auti tn mepimwon, o router
(S1amodiapopPwrng... {vt61616161vyK!). Emiong, o1 texvoloyieg xDSL katnyopiomolovvial
OTIG OUHHETPIKEG KAl TIG AOUPHETPES. QOG OUPHETPIKEG 0pidovial O1 TEXVOAOYIES TIOU
poo®épouv i0o pubpd ANYPng kal armootodng Sedopévawv. Eved aocUppetrpeg ival exeiveg
OTIG OT0i€eg N TaxyUTNTIa Je v omoia o xpnotng AapPaver dedopéva eival peyadutepn amod
autn pe v omoia oTéAVel.

Yipopa AiKtgou

Yta diktua TCP/IP 6An n minpo@opia petapépetal amo 1o mpwidroddro IP, 1o omoio eival éva
MPWIOKOA0 OTpOPATOG S1KTUOU Kal TTapéxel pia Xwpig ouvleon (connectionless) unnpeoia
petapopdg dedopévwv. H unnpeoia autn moddég popég avapeépetal Kal wg pn aiomorn epoéoov
dev eyyudtal tn owotn napddoon twv dedopévwv. To mpwtoxodro IP opilel tn popen mou
MPEIIEl VA TIAPOUV Td TIAKETA TIPOKEIPEVOU va petadoBouv. H tedikn popen 10U IAKETOU
ovopddetar IP-datagram. KaOe IP-datagram peta8idetar ave§apmra ano ta vnodoirna (epocov
10 IP mapéxel pia vmnpeoia xwpiq ovvdeon), emopévwg mpEmel 1o Kabéva va mepi€xel 11
MANPOPOPIEG IMOoU araitovvial yia th dpopordynon tou (1m.x. n d1edBuvon IP tng nmnyng Kai tou
IIPOOP1CHOU).

To npwtdéroAro IP mpoo@épel €va olvolo amd Paoikég Aeltoupyieg, o1 omoieg €ival anapaitieg
yia T 81a00voeon SIKTUWV UTIOAOYI0TGDV, OTIWG:

Ag1toupyieg Katdtpnong twv PNVUPAT®V Kal €1avEVwong Toug IPOKEIPEVOU autd va
nepdoouv amo vnodikrua mou vnootnpiouv Siapopetikol peyéBoug edio Sedopévwv
oto mhaio1d toug.

Agrtoupyieg Spopordynong twv IP-datagrams péow twv KOPPwV tou d1ktvou,
IIPOKEIPEVOU VA (PTACOUV OTOV IIPOOPIOHRO TOUG.

Ag1toupyieg ava@opag oParpatwyv e okomd v evnpépwon Tou Képfou-nyn yia tn
OXeTIKN anmield, dedopévou ou eival duvatdv kamola IP-datagrams va xafouv.



KAdogig S1euBtvoewy IP

KdBe ouokeun mou eival ouvdedepévn oto d1adiktuo €xel t Sikn g d1evOuvon IP. T'a dikn pag
eukolia, xwpiloupe tov ap1Opd oe t€ooepig oktddeg (bytes) amo bits, dmou kdOe pia avanapiotd
évav 8exadikd ap1Bpd amo 1o 0 €wg ka1 1o 255. Etol, o1 IP Si1eubuvoelg priopouv va ypagtotv
WG T€00epiq T€tolol ap1fpoi, xwpiopévol amd pia tedeia. O xwpP1opog Twv d1euBUuvVoewV o€
okta8eg xpnoiponoieital yia tn dnpioupyia kKddoewv S1eubBivoewv IP. O1 S1eubuvoeig IP
xwpilovial oe 800 nedia: 10 avayvwplotuiko diktvou (net_id) [ipoodiopilel 1o diktuo oto
oroio eival ouvoedepévog o xpnotg] kai 1o avayvwplotiké koppou (host_id) [mpoobiopidel
TOV OUYKEKPIJEVO UTIoAoy10Th péoa o€ éva diktuo].

O1 kUp1eg KAAoeIG S1euBlvoewv eival o1 A, B ka1 C, kd0e pia amd 11G orroieg xpnoiporolgital og
dixtua Si1apopetikol peyéBoug. H xddon otnv omoia avnkel kd0e Siktuo pmopei va avayvwpiotei
a6 m Béon oty omoia Bpioketal o mpwto Pndevikd ota €ooepa mpwta bits tg d1eGOuvong.

* KAdon A: To net_id katadapfdvel 1o mpwto byte g d1e00uvong IP ka1 1o host_id ta
unodoira. To mpwto pndevikd ota téooepa npwta bits g d1e60uvong Bpioketal oto
npwto Yneio. Eto1, oe deradikn ypapn, n mpwtn oktdda amo bits €xel tipn amd 10 0 €wg
ka1 1o 127. Opwg, o1 81eubBuvoelg Siktuwv pe mpwtn oktdda ion pe 0 n 127 ival
Kpatnpéveg, omote €Xxoupe péxpl 126 oe minBog diktua kddong A. MropoUv oto
£0WTEPIKO TOUG Va €XOUV [€XP1 Kal 16 exatoppupla kOpPoug 1o kabéva.

* KAdon B: To net_id katadapfdvel ta 2 npwta bytes tng d1euBuvong IP ka1 to host_id ta
uvnodoina. To mpwto pndevikd ota téooepa mpwra bits g d1e00uvong Ppioketal oto
deutepo Yneio, dnradn o1 S1eubvoelg IP autng tng KAdong {ekivave mdvra pe tov ap1fud
10. Eto1, 10 €0pog tou mpwrtou dekadikol ap1fpou sival amd 128 €¢wg 191. Mmopoupe va
éxoupe 16 x1M1d8¢q Siktua xhdong B pe 65 x1A148eg kdpPoug 1o kabéva oto eowtepIkO
tou. IIx, 1o 8iktuo tou EMII €ival kAdong B pe net_id 147.102.

* Kidon C: To net_id katarapPBdvel ta mpwta 3 bytes tng S1e00uvong IP ka1 to host_id to
tétapro. To mp®to pndevikd ota téooepa mpwta bits tg d1evOuvong Bpioketal oto Tpito
Yneio, Sndadn o1 S1eubivoelg IP autng tng kKAdong Sexivave mdvia pe tov apiOpo 110.
To €Upog tou pwtou dekadikoU ap10pov sival amd 192 ¢wg 223. Etol, pmopouvpe va
éxoupe 2 exatoppupia dikrua khdong C pe 256 xo6pPoug 1o kabéva.

Ymodixktua ka1 pdokeg umodiKtuiwv

Avti ng 1epapxiag §vo emmédwv (net_id ka1 host_id), pe 11¢ pdokeg vmodikruwyv prropoUupe va
éxoupe pia 1epdpxnon piov emnédwv. H Baoikn 16¢a gival o d1axwpiopog tou host_id oe 600
pépn: 10 avayvwplotiko vnodiktuou (subnet_id) ka1l otov ap1iOpd teppatikov o' autd to
unodiktuo (host_id). O1 pdokeg unmoSiktiwv ypdgovtal oe S1idoukin Sekadikn onpeloypapia
(6rtwg o1 S1euBvvoelg IP) ka1 amotedolvral amd 4 bytes. Aev prmopouv va undpxouv ave§dpnta
a6 tg S1eubuvoelg IP. AviBétwg, ouvodetouv pia d1e6Buvon IP ka1 o1 §Go api1Bpoi
Aertoupyouv padi.

T'a va eival pia pdoxa vmodixktvou €ykupn Oa mpérel ta bits mou mpoodiopidouv ta net_id xai
subnet_id va eival 6Aa 1, evw ta bits mou mpoodiopidouv 1o host_id va €ival 6da 0. O1 pdokeg
UTTOOIKTUWV PITOPOUV Va YpaptouV €ite o Sexadikn pop@n eite pe évav apiOpod ioo pe 1o mnbog
v doowv. I'a mapaderypa,

* 01 61eub0voelg 208.162.106.17 255.255.255.0 ka1 208.162.106.17/24 avapépovral
ka1 o1 8o o€ d1euBuvoelg kKhdong C pe net_id 208.162.106.

* Ta npwrta t€ooepa bits g 61evbuvong 193.78.57.203 (1100) xatatdooouv 1o Siktuo
oty rhdon C. Ia m Snpioupyia vnodiktuwv Ba mpénel mapandvw amd 24 bits va teBolvv
oy upn 1. Eto1, n pdoxa twv 25 bits 255.255.255.128 (n 192.78.57.203/25) xwpidel
1o Siktuo oe 4 unodiktua. To net_id efvar 192.78.57 ka1, eveo xwpig th pdoka
unod1ktuou 1o host_id eivar 203 (oe Sexadikn poppn 11001011), n pdoka 10 Xwpilel o€
net_id 1 xa1 host_id 1001011 (o€ Sexadixn popen, net_id 1 ka1 host_id 75)



Apopodéynon [P

H Spopoddéynon avagépetal otn petapopd evog IP-datagram (mmaxéro) améd évav koppo oe évav
a\ho tou id10u 1 dAdou SiktUou. Xe nepimwon mmou opiletal otatikn §popoddynon yia KAmo1o
diKtuo mpoop1op0U, 6A0 10 Poptio e Tpooplopo To diktuo autd Ba akodoubnoer tnv id1a
S1adpopn axdpa ka1 av umdpxouv KaAutepeg eVAAAKTIKEG. Xtn Suvapikn Spopoddynon ta
povordtia §popordynong adrd{ouv ouxvd kabwg arddel to Siadiktuakd gpoptio n n
S1ad1xtuakn torrodoyia. To mpwtoroAro IP €xe1 oe kGOe Spopodoyntn évav mivaxka
6poporoynong, otov omoio avarpéxel kdOe popd mmou O€Ael1 va oteidel éva maxéro. H d1adikaoia
g Spopodoynong yiveral ad Spopoloyntn o€ dpoporoynti. O kdBe Spoporoyntng dev
yvwpiel nv minpn d1adpopn mou akorouBei 1o makéro mapd povo tov endpevo otadud tou.
Yuvenwg, n Spopordynon ouolaotikd mpopndevel 1o makéro kabe dopd pe m S1ievbuvon tou
enépevo otabpouv tou. Ta Prpata tou dpoporoyntn gival ta e§ng:

1. Apxikd, ydxvel otoug mivakeg Spopordynong mou €xel yia va Se1 av undpxel dieubuvon
PoopP10P0U Tou TIakétou. Av Bpebei odoxdnpn n S1eG0uvon, 1dte OTEAVEL TO TTAKETO OTOV
KatdAAndo emndépevo dpopodoyntin n oto vmodikruo, oUPP®vVaA PE TOV Iivaka
dpopordynong.

2. Av 8ev BpeBei, yaxvel va Bpel povo m d1etBuvon tou unodiktvou. Av t Bpel, mpowOei
TO TIAKETO OTOV AVTIOTOIXO €MOPEVO SPOPOAOYNTA KA1 APNVEL EKEIVOV va armopaocioel yia
myv tedikn d1eubuvon.

3. Té)og, av dev Bpebei ovte 10 UTOGIiKTUO, PAXVEL OTOV TTivaka va Ppel av umdpxel KAMO10G
MIPOEMIAEYPEVOG SPOPOAOYNTAG KAl AV UTIAPXEL, TO OTEAVEL €Kel. AV OAdA Ta TTAPATIAV®
arotuxouV, To TIAKETO ATIOPPITITETal KAl eMOTpéPetal Kdmolo pnvupa AdOoug otnv nnyn
TOU €0TEIAE TO TIAKETO.

[Mpwtdrkodro ARP

H xpnon €vog Spopodoyntn yia Ti§ MEPIITNOEIS EMIKOIVWVIag U0 UToAoylotwV mou Bpiokovial
oto 1810 unodikruo Qpoptwvel unepPolikd 1o UOdIKTUO. Xe T€T01EG MEPITTIWOEILG, ApKel 0 otadpodg
-iyn va yvwpilel th gpuoikn 81euBuvon tou otadpov-tipoopiopoy, yia va tou mpowOnoel 1o
naxéro IP. To npwtékorro ARP S1eukodvel tn Spoporoynon péoa o€ €va unodiktuo
avtuioroixifovtag tig 61euBuvosig IP os aviiotoixeg puoikég S1euBuvoelg, Si1atnpwvrag
évav mivaka yia mv ektédeon g S1adikaociag aving.

[Ipwtdrorro ICMP
To mpwtoéKOA 0 aUTH amotedei avamootaoto Koppdr tou IP ka1 mpérmel va vhomolgital amd kabe
rOpPo. Xpnoiporoleital yia v avagopd opaipdtwv Kal 6X1 yid va Kataotnoel a§lo6mioto 1o
pwtokoAlo IP. Baoikég Aertoupyieg eival o1 €€ng:
* Avagopd ouppdépnong oto diktuo (o dpoporoyntng amoOnkevel mdpa moAAd maKéra
ene1dn Sev mpoAafaivel va ta oteidel pe tov pubpo mou ta AapPaver)
*  Avagopd Siktuak®Vv opaipdtowv (pn mpooBdoipog teppatikog otabpog)
*  Avagopd An&ng xpovou (0 xpdvog {wng evOG TTAKETOU TEAEIWDVEL, TIPIV AUTO PTACEL OTOV
IIpoop10pd TOU)
® BonOeia omnv avixvevon mpofAnpdrwv

YIpWUA PETAPOPag

Y10 otpwpa petagpopdg mnepidappavovial ta npwtérorra TCP, 1o omoio eival pia adidmotn
vnnpeoia petapopdg oe ovvéeon, kal UDP, 1iou €ival pn a§idmotn ka1 n petapopd yiveral xwpic
obvbeon. Oewpolpe oav TeEAIKO IPoop1oud twv dedopévwv oe kabe pnxdvnpa, 6x1 pia
gpappoyn, alld éva ouvolo amod vontd onpeia mpoopiopov, mou ovopdloupe Oupeg (ports)
MPWToKOAoU Kal kaBéva amd autd avayvwpiletal amo éva povadiko Oetikd axépaio apiOpo.



TCP

To TCP oup@épel 6tav dUo d1adikaoieg aviarhdooouv peydro oyko Sedopévav. To IPWTOKOAAO
autd epva ta dedopéva otov poop1opd pe v id1a o€1pd 1mou 1a €otelde n mnyn, eykadiotdvrag
p®Ia pia ouvoeon petalu twv 8o otabuwv epyaoiag. Eme1dn §vo otabpoi epyaciag pmopei va
avtadhdooouv Sedopéva yia 51aPpopeTIKEG ePapPoYES, yia kaOe epappoyn o1 §Uo otabpoi
AapPdvouv tn OUpa oy omnoia Oa yiveral n emkoivwvia. H petapopd dedopévwv pe TCP eival
amoAUtw¢ ap@idpopn, Snkadn prmopolpe va €xoupe Tautdxpovn petapopd dedopévmwy Kal
mpog 11§ §vo kareuBuvoelg. To hoylopiko tou TCP amoOnkevel ta bytes mou mpérel va petagpepel,
péxp1 va yepioel €va [P-datagram.

Kd0e maxkéro TCP (povdda minpo@opiag autol Tou IpwToKOAAOU) €Xel €vav povadikd ap10po
oU 1o avayvwpidel oe oxéon pe ta vrmoloirna makéra. Me tov pomo autd, n Siepyaocia-
TTPOOP10HOG POAIG To AdPel otédvel pia emiPBeBaiwon otn Siepyaocia-mnyn, n oroia ouvexilel v
amootoAn maxkétwv. Av n mnyn Sev dextei v emPePfaiwon yia KAmo1o mAKETo evidg
npokaBopiopévou xpovikoU Siaotnparog, t0te ernavaperadidel 1o pun emPefaiwpévo maxkéro. Av
o poop1opdg Sextei éva maxéro Sevtepn Qpopd, té1e 10 anoppimtel. Etol, {enepviovvial ta
mpofAnpata tou pun a§161miotou mpwtokoAou IP.

H afiomotia e§aopaliletal xdpn ota mapakdtw xapaxkmplotikd:

* Ta dedopéva mpog petapopd avupetwii{ovial wg €va pevpa amd bytes. H Siepyaoia-
napainmng Adappavel ta dedopéva pe v id1a oe1pd mou ta petadidel n Siepyaoia-
AIIOOTOAEAG.

® Tivera1 xpnon emPefaiwoswv yia ta dedopéva mou petadidovral. Aedopéva, yia ta omoia
dev €xe1 An@Oei amd tov amootoréa emPeBaiwon, avaperadidovral.

* Tlpaypatomoileital éAeyxog pong. Me tn xpnon twv emPefaimoewy Kal VoG pnxaviopou
Kul1épevou nmapaBupou, e€aopadiletal 611 o anmootoréag Sev otédvel deSopéva taxutepa
arr' 600 PIopei va ta anmoppoPnoel o mapainming kai 611 dev Ba e§avianOei o xwpog
eviapieuong.

* T[Ipaypatorolgital petagopd dedopévwv pe ouvdeon. H eykatdotaon oUuvOeong amotelei
mpoin6Oeon yia tnv vlomoinon twv mapandve pnxaviopoy.

* O éleyxoG ouppopnong armoBAérnel oty opain pon twv dedopévwv oto diktuo ka1 otnv
amo@uyn Kataotdoewv ouppopnong tou S1KTUou.

UDP

To UDP emtpénel otig epappoyég va aviadhdooouv povoonpavia ave€dptnta pnvopata
minpo@opiag. [Tpooépel pia pn a§16miotn vnpeoia petapopds Xwpig ouvdeon. Aev
xpnoipornoiei emPePainoelg, Sev apiBpei ta pnvopata kai dev eAéyxel tn pon toug. Enopévwg,
p1a epappoyn mou xpnoiporolei to UDP Oa npémel n i81a va Avoel 1o mpéfAnpa tng aflomiotiag.
Kd0e pnvupa UDP petagéper padi pe ta dedopéva ka1 mv QUpa ng mnyng kai tov Ipoopicpou
TOU pnvuparog.

Av ka1 1a peloveKTApAta €ival apketd, udpxouv mepimtwoelg 6mou 10 UDP Bewpeital
KatadnAotepo amno to TCP, yia toug e§ng Adyoug:
* Aev unidpxel eyratdotaon ovvdeong mp1v tn petddoon twv dedopévwv, dpa ovte Kal
Xpovikn kabuotépnon.
* Aev Siatnpei katdotaon ouvoeong. Etol, évag e§umnpemtng (server) unmetOuvog yia pia
epappoyn propei va e§unmpetnoel moAloug rmapandvw evepyoug clients.
* To UDP-datagram €xe1 pikpn €mkepaiida.
* O pubudg petddoong dev mepropiletal ovte emPaptveral AOyw €AEYXOU TV MAKETWV. O
EP10P1016G ToU pubpoU petadoong pPrropei va €xel ooPapeg EMITTMOEIG O€ EPAPLOYES
MPAyPAtikou xpovou.



[TpwtéroIra Spopordynong Kal eAEYXoUu OUPPOPNONG

ITpwtoxorra Spopordynong IP

‘Eva autévopo ouotnpa arnotedeital amod pia opdda dpoporoyntwv mou Bpiokovial uméd tov
é\eyxo tng i61a¢ S1ax€1p10TIKNG APXNG KAl AVIAAAACOOUV MANPOPOPIEG XPNOIHOIIOINOVIAS TO 1810
npwtorolro Spopordynong. Ta Autdvopa Xumpata (AS) pmopotv va tafivopnfoulv otig
Mapaxkdtw TPELG Katnyopieg:

* 'Eva autévopo olUotnpa stub éxel pia ka1 pévo oUvSeon 1mpog éva dhro AS. AeSopéva ta
oroia otéAvovral mpog N AapPdvovral anod S1euBuvoelg ektog tou AS Ba mpérel va
ePAoOUV amod tTh OUYKEKPIPEVN oUvVOeon.

* 'Eva autévopo cuotnpa S1édevong €xel moAAAEG oUvOEoelg e €va N Ttapandvw AS.
T'eyovog 1o omoio emitpénel o€ dedopéva mou Sev €Xouv w¢ IPOOPIoHS TOU OUYKEKPIIEVO
AS va 1o S1atpé§ouv.

* 'Eva autévopo ovotnpa multihomed éxe1 k1 autd modhamrég ouvdéoelg pe éva n
nep1oodtepa AS, addd dev emtpénel o SeSopéva mou Sev €XOUV WG TIPOOPICHO TO
ouykekpipévo AS va 1o diatpé§ouv. Me ddha Adyia, Sev undpxel vnnpeoia Siédeuong 1mpog
dMa AS.

Ta mpwtérodra Spopordynong IP xwpilovtal oe U0 katnyopieg: 0Ta E0WIEPIKNG
6poporoynong kai ota e§wtepikng Spopordynong. Ta eowtepikng dpopordynong (IGP)
eKTEAOUV Spopoddynon evidg autdvopwy ouotnpdiwy, eve ta e§wtepikng (EGP)
XpnoipomoloUvial yia tThv avtaldayn minpo@opiag Spopoddynong petallt 51apopetikmv
avtévopwv ouvotnpdtwyv. Emmiéov, ta mpwtoxodra dpopordynong Siakpivovial o€
MPWIOKOAA oTatIKAG Kal duvapikng Spopordynong.

Ytaukn dpopoddynon

O mivaxag dpopoddynong Snpioupyeital kAOe popd mou evepyoroieital pia Siactvdeon amd tov
d1axelpiot tou kdBe otabpov ka1 mapapével avarroiwtog, extog e§alpéoewy, PEXPL TNV €MOPEVN
evnpépwon and tov Siaxelpiot tou ouotnparog. Ta povordrtia, Snhadn, mou ouvdéouv Toug
d1apopoug ko6pPoug eival otatikd.

O Spoporoyntig €xel apxikd otov mivaka Spopordynong povo v MPOoEMmAEYHEVN yypapn
dpopordynong. Me tv 11dpodo tou xpdvou dpwg, Snpioupyei évav mivaka Spopoddynong
XPNOIHOTIOIMVIAG T0 TIPWTOK0A0 ICMP kabw¢ ka1 mMAnpo@opieg OXETIKEG PE TNV TOIIOAOYiA TOU
d1xtUou amd yeitovikoug Spopodoyntég. Eva mpdBAnpa pe t pébodo autn eival 611 yia kdOe
mpoop1op6 Snploupyeital pia eyypagn otov mivaka §popodrdynong. O1 S1adpopég mou
gyypdgpovtal otov mivaka apopolv pOvo IIPoop10|oUg TEPHATIK®V Kal 6x1 diktiwv. Eto1, aképun
Kal av duo teppatikd Ppioxovial oto id10 diktuo, Sev eival Suvatdv va yivel pia povo syypapn
otov mivaka dpopoddynong. To amotédeopa eival 611 0dnyoUpacte o€ AOKOIN KATAVAA®ON
HPVApNg kai av§non tou xpovou avalntnong twv S1eufivoewv otov mivaka. H otaukn
Spopoloynon pmopei va €ival anoteAeopatikn otny mePintwon pikpwv S1Ktiwv.

Avvauikn dpoporéynon

'Evag Spopoloyntng mmou vlorolei duvapikn dpopordynon Kataokeuddel Kal EVIPEPDVEL
duvapikd toug mivakeg Spopoddynong tou. H evnpépwon mpaypatorolgital e my mepiodikn n
KATOIIV aItnparog aviallayn pnvupdtov pe toug Yeltovikoug Spopodoyntég. O pnxaviopodg
dpopordynong kaBopilel v «mmoAltikn» Spopordynong, amopacifoviag moia €ival n Bétiotn
d1a8popn 1pog évav mpoop1opd, v omoia kai eyypdgel otov mivaka dpopordynong. H
1IKAvOTNTa KAIPAK®ong evog 81KtUou Kal avaxktnong amd Siktuaxkd opdipara kafiotd t duvapikn
dpopordynon v KaAUtepn €mAoyn yia peoaia, peydia kai modu peydia dikrua.

Ta mpwtéroda Suvapikng Spopoddynong IP Bacidovial ouvnBwg otig Mapakdtw TEXVOAOYiEG:



* TIpwtéxkora dpopordynong S1avioparog amdotaong
* TIpwtéroia Spopordynong katdotaong (eUEng

A)y6p10110¢ Spopordynong kardoraong eu€ng

O adydp10pog gival yvwotdg wg adyop1Opog Dijkstra ka1 unoloyidel to povordtl eéAdx10tou
kdotoug amo évav kOpPo mpog dAoug toug dhloug o€ éva diktuo. Tlepioodtepa otn Bikimaideio n
oto Bi1Blio (oed 61).

RIP

To mpwtdKOA O autd avNKel oTNV KATNyopid IPwIokOAWV andotaong Siavioparog kai
xpnoipornolei tov adyopifpo Bellman-Ford yia va unodoyioel 11 Bédtioteg 61adpopég. Katd
My €KKivnon evog ouoTNIATOG TIOU Xpnolporolei 1o mpwtékordo RIP, 1o ovotnpa avalntd tig
evepyég 81aouvdéoelg petalu twv dpoporoyntwv tou. Katdmiv, otédvel makéta RIP (ntwvtag toug
MANPEIG VAKeG SPOPOAOYNONG TWV YEITOVIKOV SPOPOAOYNT®OV. XTN OUVEXELd, TO OUOTN}A TTOU
(htnoe v mAnpo@opia evnpepavel tov mivaka §popordynong tou. To npwtoxodro RIP opilel
éva Xxpovioth evnpépwong, o omoiog kabopidel Tn cuxveNTIa AMOCTOAAG TWV MEPIOSIKDV
evnpepwoewv. XuvnOwg, otov Xpoviot autd npootifetal kai évag pikpog tuxaiog ap1Opog kdbe
@opd Tou apXIKomoleital, Kote va armo@euxBei n mOavn ocup@dpnon oy MePIMTWON MOU OA01
o1 §popodoyntég mpoornabouoav tautdxXpova va oTEIAOUV EVIPEPWOELG OTOUG YEITOVIKOUG
dpoporoyntég. Extdg amd v evnpépwon katd taktd xpovikd Siaotnpata, urdpxel kai n
e§avaykaopévn evnpépwon, n oroia mpayparormoleital 6tav ardddel n tormoloyia tou d1krvou.

To RIP, mapdlo 1ou €ival oAU amlo IPWTOKOANO, €XE1 ONPAVIIKA PEIOVEKTAPATA.

* O péyiotog ap1Bpog Spoporoynt®v Péow twv omoiwv pmopei va 81éA0e1 éva pnvupa eivai
15. Yuvenwg, dev eival Suvarn n xpnon tou o€ peyda Sikrua.

* To mpwtoroArro dev mepiéxel minpo@opia Sieubuvoloddtnong umodiktiwy. Etol, Sev
gival 1kavé va Siakpivel av pia S1etOuvon aviiotoixei o€ UTodikTuo N O€ TEPPATIKO.

® H kivnon mou mpoxralei Katavalmvel apketd e0pog {wvng. ITodrég arhayég otn SiKtuakn
Tormoloyia ouvendyovial MOAEG EVNPEPWOEIS Kal Katd ouvénela av§non tng mbavointag
oup@Oopnong tou Siktvou.

® Ynpavukd pelovéKtnpa amotedel o peydrog xpdvog mou amaiteital péxpl va 100pPOIMoel
PETa TNV aotoxia n v amnevepyoroinon piag {eu&ng.

* Eivai Suvatdv, Siadpopn pe Aiyoug koppoug va amotedeital amod {evéelg xapniol pubpou
d1éAeuong kal ta maxéra va kaBuotepolv mep1oodTEPO amn' 6t av akodoubovoav
S1a8ponn pe mep1oodrepoug KOPPOUG.

* To mpwtoroMo Sev mpofAérel €§100ppOIINON POPTIOU OE MEPITIWOEIG 1008UVAIWV
d1adpopwv, apou otov mivaka umdpxel POvVo pia eyypagn yia kaOe mpoopiopd.

OSPF
[Tpdkertai yia mpwtérolro duvapikrng Spoporoynong yia peydia Siktua xai €ival IpwTOKOAAO
Kkatdotaong {e0€ng. Yromoiei dSniadn tov aryopibpo tou Dijkstra.

A0 dxkpo o€ AKPO AnoOQuUyn oup@opnong

Mnxaviopdg oupduevou mapadupou

H texvikn tou oupdpevou napaBupou emitpénel o€ KAOe xpnotn tou §1KTUou va petadwoel Evav
ap10p6 maxétwv ioo pe 1o péyebog tou mapabupou, mp1v mepipével yia g emPePaiDoeig v
MaKETwV 1Mou €otelle. Emiong, Sivel th duvatdinta otov rmapanirtn va mepiopiosl tov pubuo
petadoong péxpl va adelidoouv 01 EVIAPIEUTEG TOU.

Baoikoi opiopoi, y1a thv avaAutikn €rme§Aynon 1ou pnxaviopou:
* Segment: onolodntote nakéto IP petapéper Sedopéva TCP n/xrar emPefaiwosig.



* Sender maximum segment size (smss): M€y1010 pnkog evog MAKEToU MOV PIOPEi va
petadwoel €vag arrootoA£ag.

* Receiver maximum segment size (rmss): M€y100 pnKog €vOg IIAKETOU TTOU PIOPEL va
dextel o mapainmng.

* Full size segment: Eva naxkéto pnkoug smss bytes.

* Receiver window (rwnd): To mio mpdogaro pnkog mapadvpou mov avaxkoivwoe o
MIAPAAATITNG OTOV ATIOOTOA.

* Congestion window (cwnd): To pnkog tou mapaBupou mou XpNo1PoTIoIEl O ATIOOTOAEAG
yia tn petddoon twv SeSopévwv. Tpénel ndvta cwnd <rwnd .

® Initial window (IW): H apxikn tipn tou cwnd, apéowg petd v eyratdotaon tng
ouvdeong.

* Loss window (IW): To cwnd yivetal ioo pe to IW, 6tav o anmootodéag aviiAngOei
ATIOAE1A TTAKETOU HE T ANEN TOU XPOVIOTN EITAVEKTIOUIING.

* Restart window (RW): To cwnd yivetal ico pe 1o RW, étav o anmootoréag §exiva
petadoon petd amod mepiodo O1WIMNG.

[Tep1oodiepa oto BiPAio (oer. 89)

Apyn évap&n ka1 amo@uyn oup@dpnong
Mia emmiéov petaBAnti mou xpeiddetal ival éva katw@il apyng évapéng, to ssthresh, mou
xpnolpotnoieital yia va kaBopioel av 8a xpnoipomnoindei o adyopi0pog apyng évapéng n o
alyép10pog anoguyng ouppopnong. O amootodéag ouykpivel tnv tipn tou cwnd pe to ssthresh:
* Av cwnd<ssthresh, t16te emAéyetal o ahyop10pog apyng évapéng. Autog Béter apxikd pia
pikpn tipn oto cwnd, adld otn ouvéxela au§dvel nv tpn tou cwnd ekBetikd.
* Av cwnd>ssthresh, téte emAéyetal o adydpi0pog amopuyng ouppopnong, o omoiog
MPoKaAei ypappikn av€non tou cwnd.
* Av gwnd=ssthresh, emAéyetal omoloodniote amd toug SUo arydp10pouc.

Taxeia emaveknmopnn kai taxeia avdppwon
O amootoléag Oewpei 611 emKpatei ouppopnon oto diktuo, étav avuin@Oei armwAela TAKEIWV

(av 8¢ AaPe1 emPePfaiwon evidg opiopévou xpovikou diaotnparog n av AdPer Svo n mapamndvw
emPBePainoelg yia 1o i610 maxéro). H nepimwon tou timeout urmodniwvel cofapo mpdPinpa
oUpPOpNOoNG, KABWE €xe1 OTAPATACEL N PON TWV HMAKETWV. H mepimwon twv MoAAATIADV OHO1WV
emPePaidoewv UMOSNA®VEL eEhaPpUtepn POopPN oUPPOPNOoNG: €xel xabei kdmolo makéra, OPWG
MIAKETA PETAYEVEOTEPA TOU XAPEVOU PTAVOUV OTOV TIAPAANITIN KAl TIPOKAAOUV TIG TTOANATIAEG
opoieg emiPefaiwoeig.

* Av oupfei retransmission timeout, 1o cwnd yivetai {oo pe IW. Emmléov o amootoréag
npénel va B€oel 1o ssthresh oe pikpotepn tipn. AQou o amootodéag petadwoel {ava to
Xapévo Taxéro, Xpnolpornolei tov akyopifpo apyng évapéng.

* Av o amootoldéag Adpel tpeig opoieg emPePainoelg, O€tel oe Aertoupyia tov adyépifpo
Taxeiag eMavekmmopmng, Katd tov omoio pe t AnYn g 1pitng époiaq empPepfaiwong, o
armootoAéag Oa petadwoel 1o Xapévo MakETo Xwpig va mepipével  Anén tou timer. Metd
v avaperadoon Tou Xapévou MAKETOU, O ATI0OTOAEAG evepyotiolei Tov alydp1Opo taxeiag
avappwong.



H vnodoun dnpdoiou kie18100 (PKI)

01 a)yép10po1 kpurtoypdpnong xwpilovial oe §Uo Paoikég katnyopieg:

*  Aly6p10po1 oupperpikoU KkA€18100: ipoinmodétouv 611 Xpnoipormnoigital 1o 1810 puoTiKo
KA€18i y1a TNV KpUIToypdpnon Kal tnv amokpuntoypdpnon tou pnvupatog. Av o
aly6p10pog ouppetpikoU KAe18100 epappdletal o opddeg bit ouykekpipévou peyéboug,
161€ ovopdadetal opadikdg, eve oty mepimtwon mou Kpumoypageital kdOe bit {exwpiotd,
ovopdadetal aiyopi0pog pong.

*  Aly6p10po1 aocUpperpou kA€16100: Xpno1pomolouV diagopetikd kAe1d1d yia mv
KPUITTOypdpnon Kal v armokpumtoypdenon tou pnvuparog. To khe1di g
Kpurtoypdgnong eival dnpdolo, eV TG armokpumtoypdpnong €ival 161wtikd, dnhadn
Kpu@d. O amootodéag Kpummoypagei 1o pnvupa pe 1o dSnpooio kA€18i Tou mapalnirn Kai
0 TIapaAnIIng €ival o povadikdg mou Pmopei va amokpuItoypapnoel To PAVUpd pe 1o
1810WTIKO TOU KA€181.

H unmoSopun Snpdoiou khe1d10U amotedei €va ouvouaopo AOYIOPIKOU, TEXVOAOYIMV ACUHHIETPNG
KPUITTOYpaPiag Kal UMMNPECIWDV, O OII0i0G MOTOTMOIEl TNV €yKUPOTNTA TOU KAOe puoikoU
TIPOOMITOU TIOU EUTIAEKETA] OE J1d OUVAAAAYN Kal TapdAAnAd Tpootatevel v aopdleia KdOe
OoUValayng.

Baoikég Aertoupyieg tou PKI eivai:
* Xopnynon Pn@ilakwV IOTONOINTIK®WV: €ival n d1adikaoia pe tnv omoia ouvoéoupe
évav 18101, p1a eraipia n kamoia dAAn ovrotntd pe v tpn evog dSnpdoiou KA€1810U0
* EmalnOevon: gival n 1adikaoia emainbeuong 611 €va moTomoIntikG 10XUEl AKOHA.

‘Exdoon motonointukamyv

‘Eva motomolintiko €ival pia culAoyn mAnpoQopimV, Ol OMoieg €XOUV UMoypaPei NAeKTPOVIKA
aré tov k&0t T0U¢. Ta M1oTOOINTIKA, avAloya HeE To TMEPIEXOHUEVO Toug S1akpivovial o€
TE00€PIG KATNYOpPieg:

* [IpoowmiKkd mMOoTomoINtIKA, ta ormoia SnAwvouv v tautdtnta piag ovidtntag Kai t
ovuoxeti{ouv pe v upn evog Snpodo1ou kKAe18100U.

* TIhiortomoinukd e§unmnpent®y, 1d oroia SNAOVOUV TNV «TauTOTNTaA» ESUNMPEINT®V Ol
OTI0101 EMIKOIVWVOUV HE AOPAAEId P AAAOUG eEUTINPETNTEG PEOW TIPWTOKOAWV
€mKo1voviag omwg SSL.

* IlIictonmoinukd apxng Motonoinong, ta oIoia MoTtool0UV TNV TauTdnta g apXng
miotonoinong. ITepiéxouv minpo@opieg y1' autnv kaBwg kai to Snpooio kAe1di ng.
Mropei va eival vrmoyeypappéva amd pia dAAn apxn miotonoinong i amd my idia.

* II10TOMOINTIKA £TA1P1OV AOYIOH1KOU, Ta O0ia XPNO1J0M0100UVIdl Y1d Vd T10TOTI010UV
npoypdppata mou nwiouvial kai Siavépovrat.

Kupia Aertoupyia tng apxng ékdoong motomointik®v (Certification Authority) eivai va 6éxetal
aITNoE€IG y1a MoTonoinon g tavtétntag 81apopwVv OVIOTNT®Y Kal OTN OUVEXELd, HE YVOHOVA TV
MOAITIKN NG, va €k8ide1 nn 6x1 1o miotonointikd. Ta miotomointikd mou €kdidel, 1a Kataxwpei oe
dnpodoia eupetnpia, amo ta oroia prropei kKAOe evOiaPepdPEVOG vVa Ta AVAKTINOEL TIPOKEIPEVOU Va
g€erdoel v 10X0 P1ag NAEKTPOVIKAG UTIOYPAPNG N va KPUIITOYpAPNOel €va Pnvupd.

Movtéha e umodoung dnpdoiou kAe18100

® PKI pe povo pia CA
Y10 povtédo autd undpxel pia CA mou €k8ide1 miotomointikd. Etol, av §Uo ovtotnteg A
Kal B Bélouv va emiko1vwvnoouv pe ao@dield, apkei o arrootodéag va €xel 1o Snpooio



kA€181 g CA Kal n gpmotoolvn tou anootoréa mpog v CA petafifadetal otov
napainmrn. Eva této1o poviédo eival e§unnpetikéd yia évav pikpd apifpd xpnotwv, kabwg
000 peyaAltepn €ival n opdda xpnotwv 1600 Suokoddtepo yia v CA va aviene&élBe1 o
TEXVIKO emimnedo.

Iepapxiké poviédo PKI

Y10 poviédo autd undpxouv modrég CA kal karmolieg amd autég €xouv petall toug oxéon
«TIPOIOTAPEVOU — UP10TdPeVoU». OAo1 01 Xpnoteg epmmiotevovial v id1a pida CA ka1 av
800 oviotnteg B€Aouv va €MKOIVWVNOOUV PETa&l TOUG, O AMTOOTOAEAS OTEAVEL €va PNvupa
pe 1o dnpooio khe1di g pidag CA kal n gpmmotoolvn petafifadetal amd npoiotdpevn CA
oe uplotdpevn. H pida CA Sev exdide1 miotomointikd o€ pepovwpévoug Xpnoteg, alld otig
upiotapeveg CA, o1 omoieg pmopei va ek8idouv moTomoIntika o€ XpNoteg N AAAEG
ugiotdpeveg CA. X' autd 1o poviédo, n oxéon eumiotoouvng €ival piag katevBuvong (amd
v mpoiotdpevn otnv u@iotdpevn), Eva tétoio poviédo €ival e0KoAa €mektdoipo, aihd
gudlwto, apou éva minypa otn pida CA eival apkero yia va xdoel v alomotia tou
oAérAnpo 1o oikodopnpa PKI.

Mikt6 poviédo PKI

ES® 01 CA exbidouv miotorointikd yia Toug Xpnoteg toug, aAld kai peta&u toug, ota
oroia mep1ypdpouv v appidpopn oxéon eumiotoovvng avapeod toug. Mmopei eGrola
va npootefei otn doun pia véa CA: apxkei pia vndapxouvoa CA va avamtgel oxéon
gpmiotoouvng pe t véa. Emiong, pia anwlela omy a§lomotia piag CA Sev odnyei otnv
ratdppevon tng PKI, apol auth e0kola propei va amopovwOei amo 11g undloirmeg.



YIpwpa epappoyng

To nmpwtékorro FTP

To pwTtdKOAAO autd XPNOIPOIIOIEITAl Y1a T PETAPOPd apXeiwv amd €vav UMOAOY10TA TOU
A1a81kt00U 0¢ Kdmoiov diho. O xpnotng épxetal o€ ernapn pe 1o FTP péow piag Siemapng-
xpnotn (FTP user interface), n omoia ouolaotikd €ival kdmoio mpéypappa. O XpNotng mapExXel
mp®IA to 6vopa n my IP 81etBuvon 10U anmopakpuopEéVou UITOAOY10TH, HE ATTOTEAECHA VA
eyraOiotatal pia TCP oUvdeon peta&l twv dUo unodoyiotwv. Tdte, 0 XpNong mapEXel 10
username Kai to password.

To FTP xpnoipomoiei §Uo mapddinieg ouvoéoeig TCP yia tn petagopd evog apxeiou: pia
oUuvleon eAéyxou Kkal pia ouvéeon dedopévwv. H mpotn xpnoipomnoleital yia th petapopd
MANPOPOPIMV €AEYX0oU (OTIwG To username, 1o password, alayn ¢paxélou, KAm). H Sevtepn
XPNOIPOTIOIEITAl Y1a TNV TIPAYHATIKA PeTagopd Twv apXeiwv. IIpwtéxolla ou Xpnoiponoliovv
800 TCP ouvbéoelg Aépe 6Tl petapépouv Ti§ MAnPoPopieg eAEYXou €KtOg {Wvng, v y1' autd
ITIOU XPNOIHOIT010UV pia oUv&eon Aépe 6Tl Heta@EPOuV TIG MANPoPopieg eAéyxou eviog {OVNG.

Apxikd, 1o FTP eykaBiotd pia ouvdeon eréyxou pe t OUpa 21 10U anoparpuopEVOU
umnodoyiot. ‘Otav o xpnotng {ntnoel tn peta@opd evog apxeiou, to FTP avoiyelr ouvdeon
dedopévwv ot Bupa 20. Méow autng, otédveral €va Povo apxeio Kal Otav TEAE1NO0EL N
petapopd, n oGvdeon KAeivel. Av o xpnotng O€Ae1 va petapépel K1 dAda apxeia, tote avoiyovial
Sexwpiotég ouvdéoelg Sedopévwv. Enmopévwg, oto FTP n oUvdeon edéyxou mapapével avoixt
kaBo6An tn S1dpkela g ouvodou, evwd ouvoéoelg Sedopévwv avoiyouv kal KAeivouv avdioya pe
1a apXxeia mou petagpepovial.

To npwtokoiro DNS

To DNS xpnoiporol€ital ouxvd amd dila IpwIOKoAAd TOU OTPOHATOS EPAPHOYNG, OTIWG TO
HTTP ka1 to FTP, yia tn petdppaon twv d1eubivoewv mou divouv o1 xpnoteg oe IP d1eubuvoeig.
To npwtdéroAro autd xpnoipomnoilei 1o UDP oto otpwpa petapopds ka1 ouykekpipéva t 0upa 53.
I'a mapaderypa, yia va pmopéoel o client va avoiel pia 10tooedida, Oa mpémel va pdder v IP
d1evBuvon tou server mou @1dofevei autny v 10t0oedida. To pnxdvnpa tou xpnotn, mMou
Aertoupyei wg DNS meddrng, otéivel péow evog DNS epwtparog (query) v d1euBuvon g
10t00€Aidag ka1 AapPdver andvinon amd tov DNS server tv {ntoupevn d1eG0uvon IP.

To DNS e10dye1 pia emmiéov kabuotépnon otig EpappoyEG TIOU TO Xpnolpomnolovy. I'a m peiwon
g kaBuotépnong autng, n emBupntn S1evbuvon IP ouvnBwg amoOnkevetal mpoowpiva ot
kdmolov kovtivé e§unnpemtn DNS. Av kal ipoKeltal yia IpwIOKOAA0 TOU OTPWOHATOG
epappoyng, éxel pia Baoikd Siapopd pe ta vmddoina: o xpnotng dev pmopei va €pBel oe dpeon
ermapn pe 1o DNS. To DNS 10 Xpno1pomno1oUv dAeg epappoyég kal 6x1 o i610 o xpnotng.

H Sopn tou DNS
Yrdpxouv tpia €idn DNS e§unnpemiav.

* Tomkoi e§unnpentég ovopdtwv: Kabe mapoxog (ISP) éxe1 évav tomkd DNS server,
omoiog €ival ka1 o default. Otav éva host xkavel éva DNS epotnpa, 10te autd otéAveral
MPWTA arr' 6Ad oToV TOMIKO e§UTTNPETNTA.

* Efunnpemntég ovopatwv dpoporoynong: Otav o tomkog DNS server Sev pmopei va
amavtnoel oto query (eme1dn dev mepi€xel eyypagn yia tn S1evBuvon yia v omoia yiveral
10 €pTNHA), T0Te autdg Aertoupyei wg DNS client ka1 otédvel query oe évav e§umnpemin
ovopdtwv Spopoddynong. Av autdg Pmopei va amavinoel, t1ote oTéAVEL TV arrdvinon otov
TOITIKO Server Kal €KeIVOG e TN 0€1pd TOU TN OTEAVEL OTOV apx1Ké client. Alapopetikd,
«armevBuveral» otoug emionpoug eEUNNPETNTEG OVORATWYV.

* Emionpo1 e§unnpemtég ovopdtwv: Kabe host eival eyyeypappévog oe kdmoiov emionpo
DNS server.




H lertoupyia tou DNS, 6nwg nepiypdpnke nmapandvw ivar avadpopikn. To mpwtoxodro DNS
OPWG EMTPENE] Kal emavainitikd epwtpara o€ kabe Pripa g advoidag petat tou artouvia
host ka1 tou emionpou DNS server. Otav o DNS server A kavel pid €MAVAANITIKA €p®INON
otov DNS server B, av o B 8ev pnopei va amavinoel oto epinpa, otédvel otov A pia DNS
amoxpion, n omoia mepiéxel tm d1etOuvon IP tou emdpevou e§unnpetnt ovopdtwv otnv
aluoida, éotw tov I'. 'Emnelta, o A otédvel aneubeiag otov I 10 ep@tnpa. v aluoida twv
EPWTNOEWV, KATIO1EG PIIOPE] va €ival avadpopiKeG Kal KATOo1e§ AAAEG EMAVAANTITIKEG.

Eyypa@ég mopwv
01 e€unnpetntég ovopdtwy, Kpatouv pia Bdon dedopévwv otnv oroia armofnkevtouv eyypapég
MOPWV yia 11§ avriotoixieg petau ovopdtwv (domains) ka1 IP S1eu@Uvoewv. Mia eyypagn sival
pia tetpada (name, value, type, TTL). To TTL bivel tov Xpovo {wng tng eyypapng, petd tn Angn
TOU 0TI0i0U N eyypa@n mpérel va diaypagei amd v nmpoowpivn pvapn. H onpacia twv name
ka1 value e€aprtdaral amé to nedio type:
* Av type=A, 161€ 10 name €ivai 1o é6vopa tou host ka1 1o edio value n d1e60uvon IP yia
10 OUYKeKkp1pévo 6vopa host.
* Av type=NS, 161¢ 10 11€dio name €ivai to 6vopa tng nepioxng domain xai to medio value
10 6vopa Tou e§urmnpetntn, mov Yvwpidel nwg va avaxtd tig S1eubvvoeig IP twv hosts tng
id1ag mep1oxNG.
* Av type=CNAME, t61¢€ 10 mI€dio value eival 1o kavoviko évopa yia 1o Yeudwvupo name.
O1 gyypa@ég autég xpnolpevouv otn dnpioupyia PeudwVupwy yia ta ovopata twv host
tou Aladiktiou.
* Av type=MX, 161¢ 10 11€di0 value €ival 1o 6vopa evog e§unnpemtn taxudpopeiou, o
omoiog €xe1 Peudwvupo name. O1 eyypaPES AUTEG EMITPETIOUV TA ovopatd twv host twv
efunmpemtwov taxudpopeiou va éxouv amid Peudwvuua.

HAextpoviko taxubpopeio

Ta tpia Paoikd otoixeia TG aAPXITEKTOVIKAG TOU NAEKTPOVIKOU taxudpopeiou eivai:
* 01 avunpOowIrol Xpnotwv (user agents): EMITPENOUV OTOUG XPNOTEG va ouvOéoouy, va
d1aBdoouv ka1 va oteidouv e-mail.
* o1 e§unnpentég taxubpopeiouv (mail servers): ta e-mails mou otéivovtai, prdvouv
npwta 6w ka1l armofnkevovial o€ pia e§epxopevn oupd pPnvupdtwv
® 10 IPWIOKOAAO PETAPOPAG TWV PNVUHATWV.

To ovotnpa e-mail emitedei faoikd TG Mapardtw A€1ToUpyieg:

® XuvOeon (6ndadn, dSnpioupyia) pnvupdtowv Kal AIAVINCEWV.

* Mewagopd pnvupdtwyv amnod my nnyn mIpog tov Ipooplopo.

* Ava@opd mpog ToV armooToAéd, Yid TO av T0 PNVUPA €PTACE OTOV TEAIKO TOU TIPOOP1oHO,
av xdbnke n av amoppigOnke.

¢ Tlapouoiaon twv DEPIEXOPEVOV TOU PNVUNATOG

* AieuBémon, mou apopd 1o 11 Ba kdvel To PNvVupa o TAPAANIIING TOU, TIX PITOPEL va 1o
d1aypayel 1 va to armoOnkevoel.

* TIépa amo ta napandvw, mou €ival o1 facikég Aeltoupyieg, 01 avilmpdowITol XpNnotmv
propei va éxouv kai mio e§e181keupéves, onwg nmpowdnon (fowarding) twv pnvupdrwy,
MTapapeTpoIroinon tov mailbox KA.

SMTP

[Tpdkertal yia mpwIOKOI0 HETAPOPAS PNVUPAT®WY NAEKTPOVIKOU taxudpopeiou. To mpwidKoALO
aut6 xpnoipomnolei 1o TCP oto otpwpa petapopdg kai  Oupa 25. O e§unnpentng taxudpopeiou
Tou amootoAéa amotelei 1o client side (mAeupd tou meddtn), eVed AUTOG TOU ITAPANATITN



arotelei 1o server side (mAeupa tou e§unnpetntn). KaOe mail server pmopei va maiel ka1 tig
800 mAEUpES.

Apxikd, Aoimév, to SMTP avoiyel pia TCP ouvdeon otn B0pa 25 peta&l twv e§unmnpemntov
taxudpopeiou TOU armootodéa Kal ToU MApaANIn. XIn oUVEXeld, Ipaypatoroleital éva €idog
«XA1PETIOPOU», Katd Tov o1oio o1 U0 servers yvwortorolouv o €vag otov diho t S1eubuvon toug.
Y1n ouvéxeld, to client side tou e§unmpetntn 10U ammootoléa yvwotorolei oto server side tou
e§unpetntn tou mapainmn 11§ e-mail 81euBUvVoEelIg Tou amootoléa Kal ToU ITapaANIItn Kal t€A0G,
armootéAleral 1o 1610 1o pnvupa. Xe mepImtwon mou o meAdng €xel1 K1 dAAa PnvUpata va oteilel
1Ipog Tov 1810 mail server, 10te 1a otéAvel péow tng id1ag TCP oUvOeong Kal €meita v KAEIvel.

To SMTP eival éva mpwIOKOAO L€ TO 0T0i0 0 MmEAATNG PITOPEl va ypayel otov e§unmpetntn, o
avtifeon pe v mAe10voTNIa TwVv IPWIOKOA WYV TOU OTpwpatog epappoyng (pe e€aipeon to FTP).

POP3

To mpwtoéKoA 0 auTd €ival €va amé MPWIOKOAAO PeTaPopdgs, mou xpnoipornolei TCP ouvdeon
otn B0pa 110 tou e§unpetnti. Katd v mpwtn gdon, o user agent otéAvel £€va 6vopa Xpnotn
(username) k1 évav kwd1ko6 (password) otov e§unnpetntn, ta omoia xpnoiponoloUvial yia Tnv
motoroinon tou xpnotn. Xe 8evtepn @pdon, o user agent propel onpeIMOEL Ta PNVUPATA TIPOG
d1aypapn n va agaipéoel ta onpddia diaypapng amd kdmoia pnvopara kai va mdpel otatiotikd
OTOIXEIA Y1 TN XPNon ToU NAEKTPOVIKOU taxudpopeiou. Katd v tpitn ¢pdon, mou ektedeital dtav
0 xphotn 6MOoEel TNV EVIOAN quit, yla TNV TepPATIORo ToU PWToKOA oU, Siaypdgpovtal ta
pnvupata movu ival onpelwpéva yia diaypapn xai teppati¢etal n ovvoeon.

To POP3 8ev mapéxel dAAeg UInpeoieg.

IMAP
AUt 10 IPWTOKOANO TIAPEXEL TIOAAEG EMIMALOV duvatdnieg amod autég tou POP3, 6niwg:
* opydvwon TWV Pnvupdtwv oto mailbox cav va ntav apxeia tou 10mKoU ouctnpatog
* uynoompin MOA®V KATAAOY®WV (PaKéA®V) yia v taivépnon twv Pnvupdiwy
* ava{ntnon pnvupdtwv pe fdon opiopéva kpitnpia
® AYn evog povo tpnparog anod éva MIME pnvupa mou €xel K1 dAAa tpapata

O IMAP server Bpioketal mavia o€ pia améd 11¢ akoAouBeg 1€ooepig Kataotdoelg kal avdioya my
Katdotaon Tou server yivovial armodeKTéG Kal 01 aviioTOIXeG EVIOAEG TOU TIPWTOKOAAOU.
* Katdotaon pn miotonoinong, otny onoia Bpiokeral xatd mv évap§n tng ouvédou. Xnv
Kardotaon autn, ¢nteital amod Tov Xpnotn To username Kai 1o password.
® Merd v Iapoxn Twv OTOIXEIWV AUTWV amod Tov Xpnotn, o server petapaivel o
Katdotaon motronoinong kai {ntd amo6 tov xpnotn va eméfel €vav KatdAoyo Tp1v ard
T1G EVIOAEG TTOU oxetiovtal pe Ta pnvupata
* Ymv Katdotaon €m1A0yNng, o Xpnotng pmnopei va Swoel eviodég mou oxeti{ovial pe ta
pnvupata
* Télog, o server Bpiokeral otnv katdotaon €§660u katd tov teppariopo meg ouvodou.

To npwtoxoio HTTP

To HTTP avnkel oto otpwpa epappoyng tou Aladikrvou. Xpnoipornoiei 10 TCP w¢ mpwtoKoAAO
petagopdg kai eykabiotd ouvbeon oy Oupa 80 tou server. Adyw tng Xpnong tou TCP, to HTTP
dev xpe1dletal va aoxoAnOei pe T petapopd twv dedopévwv. To povo mou mpérnel va KAvel €ival
va oteilel 11§ artnoelg péow g TCP oUvdeong kal va mepipével 11§ anokpioelg. To TCP eyyudral
v a&16motn petapopd twv dedopévav kabwg kal tov €Aeyxo g oup@opnong. To HTTP dev
Kpatdel mnpo@opia yia v kardotaon tou meAdtn kai y1' autd xapakinpidetal stateless.



To mPWTOKOALAO AUTO PITOPE] VA XPNOIPOTIOLEL €ite POVIHEG €iTe PN POVIPEG OUVOEOEIG,.

* Me ug pn povipeg ouvbéoeig, yia kdOe avuikeipevo piag 10tooeridag (mx, éva html
apxeio 1 éva apxeio €1kdvag kAm) avoiyetal exwpiot TCP ovveon. O1 ouvdEoelg autég
pIopouv va vdoroinfolv og1piakd (pia ouvdeon avoiyel apou KAeioel n mponyoUpevn),
al\d av to vnootnpiel o browser prropouv va vhomoinfouvv kal mapaiAnida.

® Yug povipeg ouvdéoelg, o e§unmpetntng TCP Sev teppartidel th oUvdeon apéows petd v
arootoAn g amokpiong. AvtiBera, nv teppatifel perd amd KAmo10 GUYKEKPIPEVO XPOVIKO
d1dotnpa, yia 1o omoio n oUvdeon mapapével avevepyn. Yndpxouv 800 tUou pHOVipeg
ouVvO£oEIC:

° Yy mepimwon g pévipng ouvoeon xwpi¢ pipelining, o meAding otédvel pia
Kaivoupyla aitnon pévo petd th ANYn g IponyoUpevng arndvinong.

° O xpbévog armdrpiong pmopei va PertiwOei pe th xpnon pévipwyv ouvééoewv pe
pipelining.

Proxy server
[Tpdkertal yia évav e§unnpetntni, o onoiog 1kavormoilei 11¢ HTTP aitoelg yia Aoyapiaopo tou

neddn. AmoOnkevel otov 81k6 Tou dioko dAa ta avukeipeva mou éhafe mpdogara. Etol, av o
Xpnotng oteidel aitnon yia éva aviikeipevo, o omoio €ixe mpoopata {avalninoel, téte Oa to
AaBe1 dpeoa amd tov proxy server kai 8ev 0a xpelaotei va ¢prdoel n aitnon otov auBeviiko
efunmpetntn kai amd kel va otadei oAGKANPO 1o aviikeipevo. H Xpnotn tou proxy server €xel tpia
MMAEOVEKTNHATA:

* Mrmopei va peiwBei o xpdvog amndkpiong piag aitnong and tov neddn, €161kd av 1o
onpeio ouppoépnong tou dikrvou Ppiokretal petall Tou proxy server Kal tou auBeviikou
efunmpetntn (1ou €ival n ouvnOiopévn mepinmrwon).

* Meiwvel 10 gpoptio peta&u tou ISP ka1 tou Aladikriou, pe anmotédeopa va xpeialovial
YPAPHEG PIKPOTEPOU €UPOUG {WVNG.

®* O proxy server HEIOVEL YEVIKA To ¢poptio Tou Aladiktiou, apou n kivnon tou Iotou
arotelel 1o peyalUtepo TPNRA TNG OUVOAIKAG Kivnong tou A1ad1ktyou.

YUVOITuKA:
. ITpwtOKOAAO Msta(popq
IIpwTOKOALO . MANPOPOPI®OV ,
, petagopag xkai Stateless , . IxOAa
£QPApPOYNG Bvpa €AEYXOU EKTOG
{wvng
FTP TCP/21 Ox1 Nai
Mmnopei va kavel
DNS UDP/53 Na ) avadpopikd n Kal
€IIAVAANITTIKA
epwInpara
SMTP TCP/25 Ox1 Ox1
POP3 TCP/110 Ox1 Ox1
Eivai yia tov i810
OoKOIIO, al\d divel
IMAP TCP/143 Ox1 Ox1 TIEP10COTEPEG
Suvartotnreg amod to
POP3
O1 ouvbéoelg
propei va eival
HTTP TCP/80 Nai - povipeg (pe n
Xwpig pipelining) n
B0 povipeg




