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Maébnpa 15.3:

15.3.1 Eicaywyn

Onwg €xel avapepbel oto MdbBnua 5.6, ol kKOYBoL Ttou cuvd€ovtal oto Aladiktuo
XPnooroloUy yla TNV erkovwvia Toug To TIPWTOKOANO TCP/IP. To mMpwTAKOANO autd
opyavwvetal oe Téocoegpa erireda: To eninedo ypauung dedougvwy (data link layer),
To ertinedo AwadiktUou (Internet layer), To ertinedo petagopdg (transport layer) kalto
eninedo epappoyng (@pplication layer). H olkoygvela Twv pwTtokOAwv TCP/IP, ka-
Bwg kal n Aettoupyia kaBevog arnd autd £€Xouv wG aKoAoUBwG:

v’

TCP: Transmission Control Protocol

Eivalt mpwTtdKoANO TipocavaTtoAloévo ot ouvdeon (connection-oriented), To
orto{o TpooPEpPEL a a&lomioTtn, SUTANG Kateubuvong oUvdeon TIPOKELLEVOU
va uloroinBel pua diepyaoia tou xpriotn.

UDP: User Datagram Protocol

Eival mpwTOKOAANO N TIPOCAVATOAIOMEVO OTn ouvdeon (connectionless), To
ortoio, oe avtiBeon pe to TCP, dev tapExel eyyunon OTL oL LovADEG TIANPOPO-
plag (datagrams) tou dlakivouvtal 6a ¢TAcouUV KATIOTE OTOV TIPOOPLOUO TOUG.
ICMP: Internet Control Message Protocol

Eival To mpwTtdkoAAO Ttou XelpifeTal Ta AAOn kat eA€yxeL TN dlakivnon Twv 1An-
POPOPLWV HETAEU TWV TIUAWYV dlacuvdeong dIkTUou (gateways) kKal TwV KOU-
Bwv.

IP: Internet Protocol

To MPWTOKOANO AUTO TTAPEXEL UTINPECIEG SLAKIVNONG TWV TIAKETWY TToU dnLoup-
youvtal arnd ta npwtokoAa TCP kaltUDP. Onwg ¢paivetal kat oto oxnua 15.7,
Sev untdpxel dpeon ocuvdeon HeTAEU Twv SlepyaclwyV TOU XPrjoTn KAl TOU TIpw-
TOKOAAOU /P.

ARP: Address Resolution Protocol

To npwTtdKoANO auTtd KAvel avtioToixion pag dievbuvong AladIkTtUou [E ja
SlevBbuvon uAlkoU. H diledBuvon tou Aladiktuou eEaptdrtal ard Tov TUTIO ToU
SktUou oTo ortolo cuvd€eTal O UTIOAOYLOTNG.

RARP: Reverse Address Resolution Protocol

>TO TIPWTOKOANO RARP yivetal To avtioTpo@o og OXE0N UE TO TIPWTOKOAO ARP,
SnAadn] avtiotoixion piag dleubuvong UAIkoU e pa dtedbuvon AladiktUou.

310 oxnua 15.7 aneikoviCovral ta KUpLa OTOoLXeld TNG OIKOYEVELAG TWV TIPWTOKOAN WYV
TCP/IP.

Av Kal To TIPWTOKOAANO TCP/IP €xel Tieprypagel dleEodikd oto Mdbnua 5.6, 6a yivel
OTIn CUVEXELQ ava@opd O OPLOUEVA CUMTANPWUATIKA oTtolxeia, Ta orola 6a dieuko-
AUvouv Tnv katavonon tng dtacuvdeong Twv SKTUwV oto Aladiktuo.
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YriohoyioTiig A1 YmoAoyioTtiig B1
TCP ) UDP TCP rj UDP
MpwtéKoAa TUAGY NPWTOKOAQ TIUAGV
Bl1acuvdeong SiKTiwy| Slaouvdeong SIKTUwV

ICMP P ICMP IP

ARP/RARP ARP/RARP

XaunAétepa enineda XapnAdtepa enineda
Afktuo A MNUAn daolvdeong Alktuo A

Suctuwv (gateway)

N _d—

YrohoyioTrig A2 YrnoAoyiotrig B2

TCP 1y UDP TCP 1y UDP

MpwTéKoAQ TAGY MNpwTéKoAQ TUAGY

B1a00vdeong SKTOWY 31a00vdeonG SIKTUWY
ICMP P ICMP P

ARP/RARP ARP/RARP
XapnAdtepa enineda XapnAdtepa enineda
]

2ynuo. 15.7: To kbpio ororyeio twv mpwtoxoilwv TCP/IP

15.3.2 AigeuBuvoi10d6TnOoN

‘Eva onuavtiké otoixeio tou TCP/IP eival n d1eubuvoioddoTnon, SnAadr| o TpATog
avtiotoixiong pag dleubuvong he €vav UTIOAOYLOTH TIoU ouvdgeTal og KAToLo d(KTuo.
O dteubuvoelg TCP/IP dlatiBevtal and €vav Kevtplkd opyavioud, To Kévrpo MAnpo-
popiwv AikTUuou (KIMA)(NIC: Network Information Center). K&Be dieubuvon /P nepl-
Aaupavet:

v Tnv TautéTnTa SIKTUOU (network identifier), n onoia avagpépetal oe €va diai-

TEPO PUOLKS dikTUO TIoU cuvdgeTtal oto AladikTuo.
v Tnv TautéTnTa KOHBOU (host identifier), n ortola avagépetal og pa Wdlaitepn
OUOKeUN TTIou cuvdgetal 0’ auTto To PpuUOIko diKkTuo.

Enopévwg pia dtevbuvon IP poodlopilel To TUApa Tou AladiktUou oto ortolo 6a

ouvdebel ua cuokeur] JIKTUOU. ZNUELVETAL OTL LA CUOKEUT] SIKTUOU TIoU €XeL TN du-
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vatdtnTta va cuvdebel tTautdxpova oe daPpopeTIKA dikTua €Xel Kal TIOANEG dteubBUv-
oelg IP, dnNAadr] SLab€Tel a arnokAeLOTIKN) dtevbuvon IP yia kdbe cuvdeon. Onwg
yivetalL avtiAnmTo, pa dievbuvon IP eival éva texvnTto dnuoupynua kat dev €xel kapia
OX€0Nn € TO UAIKO 1] Ta péod PETAS0O0NG TToUu Xpnolporolouvtal og €va dlktuo.

Onwg eivat yvwotd and 1o Mdbnua 5.6, ua dieubuvon IP €xel 32 duadikd ynoplia, ta
ortoia dlakpivovtal ¢’ auTtd ou agopouv TNV TaUuTOTNTA ToU SIKTUOU Kal 0° auTd Ttou
agopouV TNV TauTtdTnTa ToUu KOUBouU. AuTtd yivetal ta&lvopwvtag tig dteubuvoeg IP
oe T€ooepPLg KAAoEeLG TwV 8 SuadikwV Ynpiwv n kabepia (oxnua 15.8). duoikd n erho-
Y1 Hag dleuBbuvong pe iedia KabopLoUEVOoU UNKOUG TIAPEXEL, Og XaUNnAo ertiredo, ua
ATTOTEAECUATLIKT) KWSIKOTIOMOoN.

1 2 3 4 5 6 7 0 1 2 3 4 5 24
| | | | | | | | | | | | | |
0 Tautdtnta diktUou (7 bits) Tautdtnta KSuPou (24 bits)
Kidgon A
1 2 3 4 5 21 8
| | | | | | | | |
110 | Tautétnta diktlou (21 bits) Tautdtnta KSupou (8 bits)
Kidgon B
1 2 3 4 5 21 8
| | | | | | | | |
110 | Tautdtnta diktlou (21 bits) Tautdtnta kSupou (8 bits)
‘ Kldon C
3 ? 1. 2 3 4 5 28
Ce ! ! ! ! ! \
f N 2 f
Yndpyouv, to noAu, 128 Biktua , , , . .
«AGonG A, kaBéva and T onoia 1110 AleuBuvon oAl arnArg arootolng (multicast address) (28 bits)
nepilapfavel €wg kar 224-2
K6pPoug, 16.384 6iktua KAG-
upoug . ] ] Kidon D
ong B, kaB€va ané ta onoia
nepihapfaver ewg 85.534 Syua 15.8: Tacvounon SievOivveewv IP oe Kldosls
kKOpBoug, kar 22" Biktua KAG-
ong C, kaBéva and ta onoia Enedn) ta 32 duadikd yneia epgpavi¢ovratl oe oANA TIAKETA, eival onuavtiko n dleu-
nepidapPdvel €wg kal 254 | B€TNOTM O€ XAPAKINPEG TWV 8 duadikwyv Yneiwv va eivat cuvenng oTig SIAPOPEG UNO-
K6upoug. TIOINOELG EQAPMOYWV.




N

Muwa dievbuvon IP pmnopel va ypagptel oav pua oepd and dekadlkoUug aplbpuoug.
KdBe oktdda arnd duadikd Ynoeia Bewpeitalt wg €vag dekadlkdg aplbudg, evw ol de-
kadikol aplBuol Ttou avtiotoloUv og KABe okTdda duadikwV Ynepiwv xwpifovrtal pe
TeAeleq, OTwg yia mapddetypa n dievbuvon 192.103.140.1. TEAog, a dievubuvon IP
priopel va arodoBel kal pe AEEEIG XwPLoMEVEG Ue TeAeleg, OTwg yia Ttapddelypa n
Slevbuvon typhon.odl.pmac.gr. O unxavioudg 1ou PETATPETIEL TOUG aplOuoug oe
AEEeLg e TIG oTtoleg avartaplotdvovTal ol Sleubuvoelg kabopiletal and €éva cuoTnua
ovopagiag meploxwv (DNS: Domain Name System), Ttou Aettoupyel STtwg JLa uttnpe-
ola katahdyou. Autd To ouotnua aroteAeital and diapopeTikoUg otadbuoug eEurin-
p€tnong ol orolol Bpiokovrtal dlackopriopugvol og dldpopa onueia Tou diktUou.

15.3.3

Metd to mpwTtdkoA o Aladiktuou (/P) To TCP eival To dedTtepo onNUAvVTIKO HEAOG
auUTN G NG OlKOYEVELAG TIPWTOKOAWYV. To TCP oxedldotnke e Baoikd otdxo TNV na-
poxn a&lérmotng erkolvwviag petagu duo kOUBwvV Tou Bplokovtal oe SlaPopPETIKA
aAAA Slaocuvdedpeva diktua eriikolvwviag. Mapéxel a&ldmnioteg, MPOTAVATOACUEVEG
oTn ouvdeon umnnpeoieg petddoong oe €va evOeXOUEVWG N A&LOTILOTO KAVAAL UETA-
doong. Eivat cupBatd e lepapXNUEVEG APXITEKTOVIKEG TIPWTOKOAWY OTIWG AUTY| TOU
povtélou avagpopdg OS/ kal tortoBeteital akpBwg emndvw ard To /P, To ortoio €xeLn
Suvatdtnta va oteilel 1) kal va Adpel petaBAntou pey€oug uovAadeg deSOUEVWV
(PDUs), evowuatwueveg OTLG LovAdeg dedopgvwy Aladiktuou (Internet datagrams).

AsiToupyia Tou TCP

evikd, To TCP otnpliletal oe uttoB€oelg oL oTtoleg arnoduvapwvouyv Tnv aglorotia
TWV TIPWTOKOAN\WV eTTIKOoVwVviag Ttou Bpiokovtal lepapxlkd kKAtw arnd autd. Emopgvwg
TO MOVO TIoU prtopel peaAloTikd va uttootnpi&el eival pua —mubavov ava&lérmotn— urn-
peoia petddoong povdadwyv dedougvwy (datagram service), n orola rnapgxetral arno
TIPWTOKOAAA XAUNASTEPOU eTUNESOU Kal n oroia prtopel va Aettoupyel arnodoTikd o
€va eupU pAoa CUCTNUATWY ETKOVwVIag.
To peydho mAeovékTnua tou TCP eival n MoKAa Twv CUCTNUATWY PETASOOTNG TIOU
urtootnpilel. Ot Baokoi oTdxoL TIou eriteUXONKav KATd TNV UAOTIOIMNOT] ToUu agopouv Tn
SuvatdtnTa dlacuvdeong ETEPOYEVWV SIKTUWV UTTONOYLOTWYV (internetworking), KaBwg
Kal TN duvatdtnTa oxedlaouoU dlepyaotwy erkolvwviag rtou urtootnpifouyv €va eupu
PACA EQAPOYWV.
To TCP kaBopilel Toug TPATIOUG UE TOUG OTtoioug:
v AlaxwpiCovtal ToA ol TapaArtTeg o€ €va SOOEVO UTTOAOYLOTH.
v O kKSpBoL Tou erikolvwvoUv urtopouv va enavéABouv oe owoTr Aettoupyia
META artd opAAATA, OTIwG eival N anwAela, N KATaoTEo@r] 1 N TIOAAATTAR arto-
OTOAY] TIAKETWV.

v Ol kéuBol kataxwpifouv TN peTddoon Hlag akoAoubiag deSoMEVWY Kal OU-
@wvouV Yyla TOV TEPUATIONS TNG.

e, Kewanaio 12: [lrorvna
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To TCP pnopei va uhonoinBei
HEOw guvBEopwv ae NoAAV
e1bdv Biktua, 6nwg eival ta
emidoyikd Siktua (dial-up), ta
napaboaoiakd tonikd Giktua, Tta
Biktua vwnAwv enibéoewy,
KaBwg Kkal ta katavepnpeva
Biktua xapnAwv puBpwv pe-
tdboang.
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To TCP npoabiopiCer Ttn pop-
@ twv Bebopévwv kal Ttwv
nAnpo@opidv eAéyxou nou
avtaAddooouv 6Uo unoloyi-
OTEG PE OKOMNO TNV eniteudn
piag a€iéniotng petdboang
6ebopévawy, BnAabry npoabio-
piCer tig Biabikaaieg nou xpn-
gigonoloUv 01 UNOAOYIOTEG
npokelpgvou va eEaapaiioouy
ot ta 6ebopéva anoateMoveal

Kal Aapfdvovtal owotd.
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15.3.3.1 Oupeg ka1 ouvdéoecic oto TCP

‘Eva Baolkd XapaktnploTiko Tou TCP eival dTL eTuTpETEL O TIOAAA TIPpOoYPAMaTA
eQapUoyYwWV va a&lorolouvV TIG UTINPECI(EG TOU TAUTOXPOVA XPNOLLOTIoOLWVTAG TO (Blo
QPUOLKO pEoo Tou eival uttelBuvo Tooo yla Tnyv ano-rnoAuniAe&ila (demultiplexing) Tng
eloepxOevNng KUukKAopopiag TCP oo Kal yla TNV Katavour tng otig diadikaoieg twv
TIPOYPAMMATWY TIOU Xpnotporolouvtal. Opwg 0 TEAIKOG TIAPAAATTING TWV UNVURATWY
KABe KAMPBoOU - uttoAoyloTr) eival €va oUvoAo apnpnuUéEvwy onueiwyv ipoopLlopuou, ot
YVWOTEG BUpeG MPWTOKOAAOU (protocol ports). Tutikd, kdBe BUpa MPWTOKAANOU Tia-
plotdveTal he €va BeTIKO akEpalo aplOud mou eival povadikdg yla KABe utTtoAoyLon,
EVW TO AEITOUPYLKO oUOTNUA ETIAEYEL Eva UNXAVIOUO ToV ortolo XpnotuortoloUyv oL dla-
Slkaoieg TwV MPOYPAUUATWY KABE EpapPOYNG Yia va Tipocdloplicouy pa 8upa.

Emropévwg €va onuavtikd B€ua eival kat n dé¢opeuon tTwy Bupwyv TCP. Ta TuARpata
TCP (modules) kdBe cuokeun g eival eAeUBepa va eTIAEYOUV Kal va Kataxwpilouv
TOUug aplBoUg Twv BupwVv. Ouwg N TuXala KATaxwELoN TWV apLlOwyY Twv Bupwyv dn-
poupyel €va Baolkd Aettoupyiko poRANnua. Ot KOYBOL - UTIOAOYLOTEG TIPETIEL, TIPLV
ETUKOLVWVAOOUV, VA CUUPWVAOOUV OTOUG aplBoudg Twv Bupwyv 1ou Ba XenoloTioLr)-
oouv. Na nmapddetypa, dtav o uttoAoyLloTrG A BeAnoel va Tidpel éva apxeio amnod tov
uttohoylot B, ripérnel va yvwpilel ek Twv IpoTEpwV 1tola BUpa xpnoluoriolel n ouyke-
KPEvn utinpeoia petagpopdg apxeliwv (file transfer) otov urtohoylot B, wote autrin
BUpa va propel va xpnotuoroinBei and Tig diadikaoieg Tou TPoyPAATOG EPAPO-
Y1G TOUu uttoAoylotr A.

To npdBANUA AVTILETWTHOTNKE e TNV KaBlEpwon uag dleBvoug KevTpLkng dleubuv-
ong, n onoia anodidel oe OPLOPEVEG UTINPECIEG (OTIWG elval N avtalAayr] apxeiwv, n
nPAoBaon o anoUaKPUOUEVOUG KOUBOUG, TO NAEKTPOVIKO Taxudpopeio KTA.) arto-
KAELOTIKOUG aplOoug TIou avTloTtolXoUuv oTLg BUpeg oL ortoieg SeoeUoVTAL TIPOKELE-
VOU va Xpnaotporoinfouv YU auTtEg TIG UTINPECIEG.

MamAnpogoplakolg ASGYoUG KAL TIPOKELEVOU VA UTIAPEEL LA OAOKANPWUEVN EIKOVA
Sivetal o mapakdtw Tiivakag Twv deoeUEVWY Bupwv TCP KAl TWV UTINPECLWYV OTIG
ortoleg avtiotooUv. ACPAAWG UTIAPXOUV Kal U deceUEVEG BUPEG oL oTtoleg XpNnolt-
pottolouvTal anod TiG Sladlkaoieg TwV TIPOYPAUMUATWY KABE ePpAPLOYT|G TIPOKEUEVOU
va ulortoinBouv ol utinpeoieg tou TCP.
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Api16p6g 6Upag NEEN - KA1SI Yrninpeocia TCP

0 AeopeUPEVN

1-4 EAelBepn

5 RJE Ané andotaon eicodog
(Remote Job Entry)

7 ECHO Avtrixnon

9 DISCARD Aréppipn

11 USERS Evepyol xprijoteg

13 DAYTIME Hpuepopunvia

15 NETSTAT Molog eival oto diktuo

17 QUOTE QUOTE of the day

19 CHARGEN CevvrTopag XapaKIrpwyv
(CHARacter GENerator)

20 FTP-DATA Metapopd apxeiwv dedopEvwv

21 FTP FTP

23 TELNET Telnet

25 SMTP SMTP

37 TIME Xpoévog

39 RLP Resource Location Protocol

42 NAMESERVER ‘Ovopua otabpou eEurnpgtnong
(host name server)

53 DOMAIN >JUoTnua ovouaoiag repLoxXwyv
(domain name server)

67 BOOTPS BOOTstrap Protocol Server

68 BOOTPC BOOTstrap Protocol Client

69 TFTP Trivial File Transfer Protocol

79 FINGER Finger

95 SUPDUP MpwtdkoA\o SUPDUP

101 HOSTNAME ‘Ovopua képuBou
(NIC host name server)

102 ISO-TSAP ISO-TSAP

113 AUTH Authentication service

117 UUCP-PATH UUCP-Path service

123 NTP Network Time Protocol

133-159 EAedBepn

160-223 Aeopeupgvn

224-241 EAelBepn

247-255 EAelBepn

ITivarxog 15.2: Asousvusveg Obpeg mwov ypnoyomorodvror aro tg vrnpeoieg tov TCP.
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15.3.3.2 A&iomoTia £mMKoOIVWVIag

Muia akoAouBia dedouEvwy TIOU OTEAVETAL OTOV TIAPAANTTIN HECW Mlag ouvdeonq
TCP mpérnel va petadidetal dvra agidriota Katl e tn owotr] oelpd. O €éAeyxog TNG
aglorotiag Tng petddoong yivetral pe tn Boribela Twv aplBuwyv akoAoubiag (sequence
numbers) kai eruBepRaiwong (acknowledgement).

H dwadikaoia rou xpnotuoroleital TipoBAETEL WG KABE OoKTAdA dSeSOUEVWY TIPETIEL
va dlabgtel kal €évav apldud akohoubiag. O aplBudg akoAoubiag TNG MEWTNG OKTA-
dag dedopugvwy oe €va TuARua (segment) petadidetal padi u’ auto kat eival yvwotog
wqg apiOuég akoAouBiag Tou TURHATOG (segment sequence number). Ta TUAMATA
peTadidouv emniong kat €vav aplOpd empepaiwong (acknowledgement number), o
ortoi{og eival o aplBudg akohoubiag Tng endpevng okTddag dedougvwy TIoU Klveltatl
TPog TNV avtibetn kateubuvon.

O eniBeBalwoelg ripoodlopiCouv TIdvta Tov aplOud TnNG akoAoubiag Tou endpevou
Xapaktrjpa 1ou Ba ¢ptdoel otov apafrtn. Mwa erupBepaiwon dev eyyudtal oTL Ta
3ed0EVA TOU TUNATOG €XOUV PTACEL OTOV TEALIKO XP1OTN - TIAPAANTTTN, AAAA LOVO OTL
To TCPTtou arnooToAg€a €xel avaAdBel TNV euBUVN TIpAyATOoToNoNG TNG HETAd00NG.

15.3.3.3 ARiN XPOVOU TWV HETPNTWV Kal ETMAVAUETASOOEIC

Mia ard T1g 1o onuavtikeg Aettoupyieg Tou TCP agpopd Tov Tporo dlaxe(plong g
AjENG Xpovou (time-out) KAl TwV EMAVAPETABOOEWV (retransmissions). Onwg orolodr-
TIOTE AANO AELOTILIOTO TIPWTOKOANO, £TOL KAl TO TCP Tiepugvel arnod ToV MAapaArTTM va Tou
otéAvel erBepawwoelg, orote autodg AapBdvel dedopugva. Mo ocuykekpilugva, to TCP,
KABe popd Tou oTEAvVEL pa opdda dedougvwy, B€Tel oe Aettoupyia €va petpntr] Kat
niepuével pua ertBeBaiwon. Eav A&el o xpdvog Aettoupyiag Tou petpntr] ripv ta dedo-
HEva evOg THARATOG TIANPOPOPLWY erBeRatwbBoulyv, Téte To TCP UTtoBETEL TIWG AUTO TO
THA A TIANPOPOPLWYV XABNKE 1) KATAoTPAPNKE Kal Tipoxwpel otnyv ernavapuetdadoor) Tou.

Ma va yiver avtiAnmtA n WlatrtepdtnTa Tou alyopiBuou entavapetddoong tou TCP,
Ba nperel va dleukpvioTel OTL To PWTOKOANO auTd Xpnotuortoleitat oto Aladiktuo. Ze
€va TEtolo TiePLBANOV N dladpour) TwV SeSOUEVWY TIPOG TOV KOUBO - TIPOOPLOUO TOUG
propel va repvd péoa arnod evdldpueoa diktua kat arnd TTOAAEG TIUAEG dlaouvdeong TwV
SkTUwv. Emopgvwg eivalt aduvarto va yvwpilel to TCP eK TwV MPOTEPWYV TIOCO XPOVO
6a xpelaotouv ol eMIBERALWOELG YA VA ETIIOTPEYOUV OTOV ArooToAgd. Erunigov n
KaBuoTtgpnon og KABe TIUAN dlaocuvdeong Twv JIKTUwV eEapTtdTtal arnd TOV KUKAOPO-
PLaKO PpOPTO TIOU UTIAPXEL OTOUG KOUBOUG, UE ATTOTEAECIA O XPAVOG TToU arnatteitat
yla n peTddoon evog THAMATOG TIANPOPOPLWY KAl TNV artooToAr tng emnBeBaiwong
va dlagpoporoleital onuavtika anod neplirwon o riepirttwon.

-« -

A£€Ee1g TTOU TIPETTEI Va Oupapai

Mpdturio TCP/IP, dleuBuvoloddTtnon, Kévrpo NMAnpopoplwv Alktdou, TauTtdTNTA di-
KTUou, TautdtnTa KSRouU, BUpa MPpwToKOAAOU, aplBudg akoAouBiag TURUATOG, aplo-
. MOg emBeBaiwong, AiEN Xxpdvou LETPNTH, EMavauetddoon. :
h — p




