Tema 12. Unrepuer. [IpuHuunyu Ha u3rpakaane u pyHKIHOHUPAHE.
TCP/IP caoect moaed. Jloctsn 10 UHTEPHET: MOIEMH 32 A00HATHH
JIMHUM, Ka0eanu moaemu, XDSL. CBeroBHa mpexa. KomyHukanuu

npe3 Unrepuer — riaacou (VolIP) u myarumeauunu. IP 6asupanun
KOMYHUKALNH

MHTEPHET - npuHuunu Ha u3rpakaage 1 QyHKImoHupane

HNuTtepHer e rmodaiHa KOMIIOTHEPHA Mpexa. B Hest ca cBbp3aHn MHOTO pa3inuHU
(;moxamuu LAN, WAN, ATM u ap.) MpexXu U KOMIIOTPU, KOUTO Ca paBHOIMPAB-
HU OT IJIe/IHa TOYKa Ha oOMeHa Ha uHdopmanus. Besika Mpexka, KoATo € BKIIO-
yeHa kbM MHTEpHET, paboTu ¢ HA0Op OT MPOTOKOIM 32 KOMYHUKAIIUS, U3BECTHU
kato MHTepHeT nporokonn. Hukon HsiMa MOHOTION BBPXY AOCTBIIA 10 MPEKATa,
TS HMMa OTBOPEHA CTAaHJAAPTHA apXUTEKTYpPa U MPOIYKTUTE, KOUTO S PEaInu3upar,
Ca IIMPOKO PA3NPOCTPAHEHU U JOCTHIIHHU.

MapLupytusatop
KomntoTbp (pyTbp) 3 KomntoTbp
(xocT) A (xocT) H +
Mmonem
Mpexa a
LAN
(LAN) Mpexa ¢
MapLupytnsatop (ATM)
(pyT®p) 1
Mpexa
b \_/
Kmeon:p
KomnioTbp MapLupyTtnaaTop (xocT) M

(xocT) B (pyTbp) 2

KpajiinuTe ycTPpOMCTBA Ca KJIMEHTH U CbPBbPHU, CbOTBETHO U3UCKBAIIN U OCH-
rypsiaiiy Habop ot yciyru. KinueHTuTe ca KOMIIOTPU, HAPUYAHU OILI€ XOCTOBE
WK a0OHATH, Ype3 KOUTO MOTPEOUTENNTE KOMYHUKUPAT C APYTH KpailHU Bb3IH,
a CbPpBBbPHUTE Ca LEHTPAIM3UPAHU JOCTABYMIIM HA YCIIYTH, KOUTO MpeajaraT yc-
JYTUTE 32 KIMEHTUTE, KaTo Hanpumep web-cbpBbpH U mail-cbpBbpu

Me:kauHHMTE YCTPOHCTBA (BH3JIM) ca MPOLIECOPH, KOUTO MpeaaBaT Tpaduka
MEXAY OTACIIHUTE MPEKOBU KOMIIOHEHTH. Te ce Hapu4aT MapupyTu3aTopu
(pyTwspu)(ruters),moctoBe (bridges), komyraropu (switches), u nutr030Be
(gateways). PyrbpuTe pazno3HaBaT agpecUTe B OTIEITHUTE NAKETH U ONPEACIIAT
KbM KO clieJiBalll pyThp JAa ' npenparsT. JIuausta Mexay ABa pyTbpa ce Ha-
puya xon. MocroBete (HIKOM UM BUKAT OPUJIKOBE) OCHILIECTBIBAT XapIyEpHU
BPB3KU MEXAY Pa3IMyHU MPEXH U MOJOOHO JEHCTBHE UMAT U KOMYTaTOPUTE.
Ilr030BeTe CBHP3BAT CUIIHO Pa3jinyaBallly c€ N0 MPUHIIUI Ha paboTa MPEXH,
Harpumep OKTM u WAN.
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Bceku xocT nMma yHuKaneH uaeHTudukarop, HapeueH IP agpec u moxe na
U3BBPIIIBA OOMEH C BCEKH JIPYT XOCT.

Ta3u "xaotuuHa" cTpykrypa Ha IHTEepHET npeniara B MOBEYETO Caydyau 3a
BCEKM OOMEH MEXK]Ty /IBa XOCTa Jia MMa MoBeYe OT €uH IbT. [Ipu oTka3 win
peToBapBaHe Ha MEXAUHEH Bb3ell, OOMEHBT CE€ HacO4Ba MPe3 APYrUTe Bb3IIH,
T.€. Mpe)KaTa ce aJanTupa.

Habop or UHTepHeT MPOTOKOJIN 1MO3BOJISIBA HA BCAKA JBOWKA BH3JIM J1a OOMe-
HAT JaHHU, KaTo TpsAOBa camo jaa 3HasAT IP agpeca uiu uMeto Ha JoMelHa Ha
OoTCpelHus Bb3el. [I[poTokonuTe npeacTaBisiBaT NporpamMmu, KOUTO C€ CTApTUPAT
BbB BCEKU Bb3eJ. [IoHACTOsIIEM BCsiKa KOMITIOThPHA ONEpallMOHHA CUCTEMA
ocurypsiea ocHoBHa MHTepHET QYHKIIMOHAIHOCT.

HocTn 10 UHTEpHET Mpe:kaTa

3a nocthn 10 MHTEpHET ce U3M0I3BaT HAIMYHUTE PECYPCH HA TPAAULMOHHHUTE
MpexH. JJocTbbT MOKE Ja ObJIe HEKOMYTUPYEM - UPE3 HACTH KaHAIH U
BUCOKOCKOPOCTHHU MOJIEMHU M KOMYTHUPYEM - Mpe3 TenedoHHaTa Mpexa upe3
MojieMH cbC ckopocTu 33 u 56 kbit/s cbOTBETHO Ipu aHANIOrOB U IIU(GPOB
abonat, ipe3 ISDN mMpeskara cbe ckopocT 64 unu 128 kbit/s, ADSL wnu HDSL,
npe3 MmectHute (kBapTtasinn) LAN, mpe3 MoOuiIHaTa Mpeka ChC CPaBHUTEITHO
HUCKH (HO mocTostHHO HapacTBaiy — ype3 GPRS u HSPDA) ckopoctu u npe3
Ka0eJHaTa TeJIeBU3MOHHA MpPEeXKa Ype3 BUCOOKOCKOpOCTHU MojieMu. Ha cnen-
Ballys Caij ca CKUIUPAHU BCUHYKU OCHOBHHU Bb3MOKHOCTH 3a JJOCTBII OCBEH
Oe3xnueH. M nBaTta Buga nocten 0sxa onucanu B Tema 7, Ciaiin 9 u 10.
ComectByBar JocraBuunu Ha yciayru Uatepuer (IlpoBaiianbpu) (Service
Provider), oOciy>kBalli MHOKECTBO YACTHU U KOPIIOPATUBHU KJIMEHTHU U IIPEI0-
CTaBAILHU yCIYTH KaTo BKiItouBaHe B UHTepHeT, noy3Bane Ha HTepHET ¢ Heo-
IPaHUYEH JOCTHI WM OTPaHUYEH JOCThI. Bece moBeue KOMyHUKAalIMOHHU
OMepaTopH Ce ONUTBAT J1a HaBJie3aT B TO3U OM3HEC, KOMOMHUPAWKHU TPaJAUIIMOH-
HUTE CU ycIyrH (Tenedonus, kabelHa TeJIeBU3us, 0E3KUIHU MPEXH H JIP.) C
nocraBka Ha IHTepHET yciyru.

NHTEepHET MPOTOKOIH

OcHoBHHTE TTPOTOKOJIM B UHTEPHET ca U3TrPa/ICHU U C€ KOHTPOJUPAT HA Hepap-
XU4eH npuHun. Ta3u ¢pamunus npotokosu ce Hapudad Internet Protocol
Suite (IPS) unu nonsikora npocto s Hapuuat TCP/IP.

CrannmapTHaTa IPOTOKOJIHA APXUTEKTypa 3a oOMeH u nipeHoc Ha nanau TCP/IP -
TpancnopTeH IpoTOKOJ 32 KOMYHUKAIMU/ VIHTEpHET MPOTOKOJI MTPEACTaBIsIBa
NutepHer e3uk 3a o61uryBane. IP e mpoTokos ¢ KOMyTanus HA MAKETH, OCHTY-
pABall IpeJaBaHe HA JedTarpaMu MeXAY Bb3JIMTE H MAapPUIPYyTU3ALMATA
MexKAy MpeskuTe. [P € mpoTOKOoI 32 KOMYHHMKALIMU MEXY MPEXKU U MOXKE Ja
paboTH HaJl MHOXECTBO IIPOTOKOJIHU OT MO-HUCKO HUBO, BKiIounTeNHO Ethemet,
ATM wu nportokonu 3a ontuyHu Mpexu (FDDI u np.).
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TCP (Transmission control protocol) - naeHTuduIpa NakKeTUTE OT €IHO
ChOOIIICHUE, TOAPEKJa T B IPaBWJIHA TOCIEIOBATSIIHOCT B TOYKaTa Ha
noJTyuyaBaHe W paspelliaBa MOBTOPHO HM3IpaiiaHe Ha 3aryoeHute naketu. TCP
HamMmaJIsiBa CKOpOCTTa Ha MPEHACSHE, KOTaTo MpeXara € IpeToBapeHa.

[IpoTokonute ca 6a3upanu Ha HuBaTa Ha mojena OSI/ISO (Tema 11). [To-Huc-
KHUTE CJIOEBE OT MOJIeJIa U3ITBIHABAT TEXHUUECKHU (DYHKIMU, TOKATO CPETHUTE
CJIOEBE C€ M3MOJI3BAT OT MPUIIOKEHHUS U pa3uuTar Ha PakTa, 4ye PyHKIIMUTE B
MO-HUCKHTE CJI0€Be padboTAT 6e3mpobieMHo. [IpoTokonuTe 0T TOPHUTE CIIOEBE
ca 6a3upanu Ha GYHKIIMOHAIHOCTTA, KOSTO U3UCKBA JaJCHO MPUIIOKECHHE.
Taka ce HaMassiBa 3HAYUTEIHO CIOKHOCTTA Ha MpUJIOKeHusTa. Besiko eHo
NPUIOKEHUE MOKE J1a YCTAaHOBH JIECHO Bpb3Ka npe3 MHrepHer, 6e3 1a ce Ha-
jara Jia 3Hae Helllo 3a Xxapjayepa, KOUTO ce h3MoJi3Ba 3a 10cThl 10 UHTepHer,
KaTo HampuMep MOJIEM WJIM MapIIPyTU3ATOP.

Boenpekn, ge meaaus OSI/ISO moaen ce ceeTom ot ceaem cios, IPS moaeabT
HMa CaMoO YeTUPH CJIOS: ¢JI0i 32 BPb3Ka, HHTEPHET CJIOi, TPAaHCIIOPTEH
CJIOW ¥ CJIOH 32 MPUJIOKEHUSA

ITpunoscen
crou

Tpancnopmen TCP UDP

caou

Humepnem IP ARP

caou

FTP, Telnet u ap. SNMP, RPC u np.

Crnoti 3a
epb3Ka MpexoBa cpena

TCP/IP emanonen 4-croen mooen

Haii-HuckusT ciioii € ¢Jiosl 3a Bpb3Ka U TOM € OTTOBOPEH 32 MPEKOBHUS JOCTHII.
To¥ cBbp3Ba Bb3€JIa U KaHaIa U OINPEIEIIs IpaBuiiaTa 3a TOBa CBbp3BaHe. B pe-
3yJTaT Ha TOBa, 10 KaHaJla ce u3npaila curiai. To3u curuain ce o0pasysa oT
MaKEeTH, U3TPAJICHU OT CEPUU OT OUTOBE, KOUTO ChAbPKAT UHGOPMALIUSITA.
CurHanbT ce npejasa npe3 guznuecku nopt (Hanpumep napanenes wim RJ-11
MOPT) Ha KaHaJl, KOUTO MOJKE J1a € ONITUYEH WU MeJIeH kKaben. TunuaHuTe mpo-
ToKOJH 3a cyos 3a Bpb3ka ca FDDI (Fiber Distributed Data Interface) u PPP
(Point to Point Protocol). CodtyepsbT 3a ciios 3a Bpb3Ka € U3BECTEH KaTo
JpaiiBep 3a yCTPOMCTBO M OOMKHOBEHO € BrPaJieH B MpeKOBaTa Kapra.

WNuTepHeT ciosT ce Hamupa Haj ci10s 3a Bpb3Ka. 1ol € OTTOBOPEH 3a apecH-
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PaHETO Ha JJaHHU U 3a MPEXBbPIsHETO Ha nHpopManusTa. [IpoTokonure onpe-
JeJISIT HAaUMHA Ha MpeJJaBaHe Ha MMAKETUTE B MpeXkaTa, 1o TakbB HAaYMH UH(pOpMa-
UsATa C€ MaplIpyTU3Hpa OT Ha4YaJleH KbM KpaeH Bb3ell. MHdopmanusra ce
IpeCTaBsl B CETMEHTHU U NakeTH. EMuH nakeT ce cbcTou OT Habop OT OUTOBE U
OaifroBe. [IpOTOKOIBT M3MOJ3BAH 32 MPEXKOBUS CII0M ce Hapuya HTepHET mpo-
Tokoa (Internet Protocol- IP). JIpyr npoTokoJ1, u3noJi3BaH Ha TOBa HUBO € OTIO-
BOPEH 332 MYJITUIIPEAABAHETO, U3PA34Balllo CE B U3MPAIAHETO Ha €HO ChOoOIIe-
HUE 0 MHOXKECTBO MOJTy4daTeNId, KaTo C€ HaMallsiBa HE0OXoAuMaTa 4YeCTOTHA
JIeHTa 3a u3npaiane Ha nuaopmamusata. To3u MPOTOKOI ce U3MO0I3Ba 32 aAyAU0 U
BUJIeO nipenaBanus B Miutepuer u ce Hapuya Intemet Group Management
Protocol (IGMP).

IP nporokoasT nedunupa 6a30Ba enuHuIa 3a npeHacsHe Ha AaHHu (IP neiiTa-
rpama) c onpeneinex gopmar. [IporpamaoTo ocurypsiBane Ha [P ciost u3mbJiHs-
Ba PyHKIHATA MapIIPyTU3HPAHE Ype3 MOAAbpKaHEe Ha CIICIIHATHN TaOJIMITN Ha
0a3ara Ha nepuHUpaHH aapecH. Upes MpoToKojIa 3a pa3peliaBade Ha aapeca
(Address Resolution Protocol - ARP) ce mpeoOpasyBa anpeca Ha MPEKOBHS
CJIOM B aapec Ha (PU3UYECKUS U 0OpaTHO.

Cie1BalmioTo HUBO € TPAHCIOPTHHS CJIOM, KOWTO € OTTOBOPEH 3a JOCTaBKaTa Ha
JAHHUTE JI0 ONPEAENEH Bb3€eN. 1ol MoKa3Ba Kak U Jajdyu MOXE Jja CE rapaHTUupa
I'BJIHOTO M TOYHO MOJydyaBaHe Ha MH(GopMalusTa, mpeacTaBeHa BbB popMara Ha
cbOoOIIEeHNs U cerMeHTH. ChOOIEHUsATA C€ ChCTOST OT IpyIla nakeTu. TpaHcnopT-
HUSAT CJIOH paziesns No-rojJeMUTe ChOOIEHUSI HA CETMEHTH, KOUTO ce TpeiaBar.
[Ipu TO3M cioii UMaT 3Ha4YeHUE ABa NpoTokoia - Transmission Control Protocol
(TCP) u User Datagram Protocol (UDP). TCP npoTOKOIBT € OCHOBEH U OCH-
rypsiBa HaAaex1HO nipenasane. UDP e nmo-HecurypeH u He npejjara rapaHTupaHa
yciiyra, a paboTH 1o MpUHLHKIA Ha Hail-100poTo ycuiue (the best effort).

[TpoTokoasT 3a ynpaBiienue Ha nipegaBaneTo - TCP o0Ge3neyaBa rapanTupana
JIOCTaBKa Ha roJisIMO KOJMYeCTBO MHGOPMAILIUS Ype3 U3TpaXkJjaHe Ha JIOTHYECKa
BpPB3Ka U MOJIBPKA pa3IunIHU MIPUII0KEHUS KaTO: MIPEXBBPJIsSHE Ha (aiaoBe
FTP; ornaneuen nocrein - TELNET u np.

AOoOHATHMAT AelTarpamed nporokoJ - UDP ce n3non3sa npu npeHacsiHe Ha
MaJIKO KOJIMYE€CTBO MH(OpMaIius rnpe3 rojeMu uHTepBaiu ot Bpeme. [Ipu Hero
KaueCTBOTO Ha 0OCIIyKBaHE C€ OCUTYpsBa OT npuiioxkuus cioil. UDP nmonabspxa
CJICIHUTE MPUJIOKEHUS: KOH(DUTYpHpaHe, yIpaBIeHUE Ha AJIADMUTE U U3BIIH-
YaHE Ha JJaHHU 4pe3 MPOCT MPOTOKOJI 32 yIpaBjieHue Ha mpesxkata - SNMP;
B3aMMOJICHCTBUE HA NIPUIIOKEHUATA BbPXY [P upe3 moBMKBaHe Ha OTAajIedeHa
npoueaypa -RPC u np.

CIo4T 32 IpUI0KEHUATA TapaHTUpa JOCTABKAaTa HA IAHHU OT €IHO MPUJI0KEHHE
10 APYTO, KaTO MPUIIOKEHHUETO, OT KOETO CE MPEAABAT JAHHUTE € PA3IOI0KEHO
Ha CHINMS WK JPYT Bb3el B Mpexkara. [Ipu npenaBaneTo Ha nuHGpoOpMaIus TO3U
cyioi u3noi3Ba choOmeHus. [Ipotokonure Ha ToBa HUBO ca: Hypertext Trans-
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fer Protocol (HTTP), koiiTo rapantupa npenaBanero Ha HTML nokymeHT,
SimpleMail Transfer Protocol (SMTP), koiiTo npenaBa oIy oT €AMH Bb3eI
kbM JpyT U File Transfer Protocol (FTP), koiiTo npenaBa (aitnoBe Mex 1y
BB3HTE. U Tpute mpotokona (SMTP, FTP u HTTP) pa6otsar sspxy TCP.

URL (Uniform Resource Locator — eqHoTumneH siokatop Ha pecypcu) u DNS
(Domain Name System — cucrema Ha UMeHaTa Ha o0jacTuTe). /[Bete ca B3au-
MOCBBP3aHHU, BBIIPEKH Y€ Ca Pa3jIu4yHU HEIA, HO CaMO BTOPOTO MOKE Ja CE
Hapeue npotokoil. URL ce u3nomn3Ba, 3a 1a ce ykaxke KbJie AajieH nHpopma-
uoHeH pecypc BbB WWW Moxke 1a Obie HAMEPEH U KaKbB IMIPOTOKOJ J1a Ce
U3I0JI3Ba, 3a Ja ce u3Bneue unpopmarusata. Ctpykrypara Ha URL e nokazana
no-J10y.

http://www.iec. or,q/onlme/tutorzals/next gen
——iN T————

IIPOTOKOJI Y BT 34 ThPCCHE q)alxm
OpraHu3alys Ha XOCT- KOMIIIOThpa

Cmpykmypa na URL

JIBonuHata ¢popma Ha IHTepHET ajipecuTe B HE € yJ00Ha 3a KiueHTure. JJopu
JIECETUYHO TPEJICTABEHUTE OKTETH, pa3/ieJIeH! ¢ TOUKH ca ¢opma 3a crerua-
auctH. BMmecTo uncna ce u3non3par umerna Ha obnacmu (domain names). DNS
¢ rosMa Oa3a-JaHHU ¢ HepapXudHa CTPYKTypa U MIPOTOKOJI 332 KOMYHHKAITHATA
KIMEHT-ChPBBP. 3a TopHuss URL Opay3epsT nuta upe3 DNS 3a IP anpeca na
www.iec.org. DNS otroBaps ¢ aapec BB hopmarta 3a [Pv4.

RTP (Real-Time transport Protocol — npomoxon 3a mpancnopm & peanno
8peme) € Ch3/IaJICH 3a MoJ00psiBaHe 00CTYXKBAaHETO Ha U30XPOHHUS TpadUK OT
UDP. RTP He Moe J1a rapanTypa JaJeHo KauecTBO Ha o0cimykBaHeTo (QoS),
HaIIPUMEP HE MOTaT J1a C€ OTCTPaHAT 3aKbCHEHUA. RTP naBa Bb3MOXKHOCT KbM
JaJeH MaKeT Ja ce J00aBH MapKep 3a BpeMe | 3a IopeeH HoMep. Te3n Map-
KEpH C€ M3IO0JI3BaT OT MPUEMHHKA 32 YIPABICHUETO HAa U3 THYBAHUTE 3BYK
W/WJH 32 yIpaBJIeHUE Ha MOJIBIXKHOTO U300paKEeHHE.

RTCP (RTP Control Protocol — npomoxon 3a ynpasnenue na RTP) € npoTOKOI,
cBbp3an ¢ RTP. Upes uznpuBane Ha NEpUOANYHH CHOOIICHUS TO3U TPOTOKOI
npejsara Bb3MOXKHOCT 3a YIPaBJICHUE HHTEH3MBHOCTTA HA MTOTOKA OT MAKETH.

Bbrpeku de Ta3u CTpyKTypa MOXKe J1a U3TIIeXKAa CII0XKHA, TS ICHCTBUTEITHO
OMPOCTSIBA U3I'BJIHEHUETO Ha HaOopa oT nmpotokoiu IPS. Upes cermenTrpane Ha
uH(opmarusTa B ChboOIIIeHUS, TAKETH, OaliTOBE, OUTOBE U CUTHAJIM, B 3aBUCHU-
MOCT OT CJIOS, € TTO-JIECHO Ja ce pa3padoTu coTyep, KOUTO Ja BKIOUBA HEOO-
XOJUMUTE MIPOTOKOIN. Beeku cimoit Moxe Ja ce pa3padoTu OTAeaHOo, 0e3 To3Ha-
HUS 32 OCTAaHAJIUTE CIIOEBE, MMPU KOETO COPTYEPHT CE OMPOCTIBA U € MO-yCTOM-
yuB. OCBEH TOBa TaKa € MO-JECHO Ja C€ MHTEeTpupa cohTyep OT pa3IundHu
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Pa3nIpPOCTPAHUTENH B €THO PEIICHUE, JOPU U aKO PA3IMUYHUTE IPOJTYKTH PaOOTST
Ha pa3JIMYHU HUBA.

Anpecanusi B UHTepHeT

Anpecure B UntepHet npotokoiia Bepcus 4 (IPv4) npencrasnssar 32-6uToBu
JIBOUYHHU YUCJIA, KOUTO € MPUETO JIa CE 3alKMCBAT KaTO YETUPH JIECETUYHU YHCIIa,
paszeneHu oT TOYkH. Besika OT Te3u 4eTHpu 9acTH Ha ajpeca ce Hapuda 0auT
WIH OKTET, 3a10TO MPEACTaBIsIBa OCEM OUTOBO JTBOMYHO YHCIIO.

[P agpecute ca pa3aeneHu JOTHYECKU Ha JIBE YaCTH, BBIIPEKH Y€ ca 3aliCaHu
Kato yetupu Oaiita. [IbpBaTa yact ce Hapuya MpPEXOB UACHTHUPUKATOP (aapec Ha
Mpexxara), a Bropara - uJeHTU(PUKaTop Ha KpaitHus Bb3en. Anpecute B HTep-
HET ca pa3/IeJIeHH Ha IeT Kjiaca, 03HaUYeHH ¢ JaTuHCKuTe OykBu OoT A 1o E. Bee-
KM KJIaC OIIPEAECIIs pa3janyHa JbJDKMHA Ha MOJIETaTa Ha aipeca Ha MpeKaTa 1
ChOTBETHO U pa3jIM4Ha JbJDKMHA HA aapeca Ha KpalHUsA Bb3ell.

Bceku Bp3en B UnaTepreT nma yaukanes [P aapec. [lopanu daxra, ue IP ampe-
CUTE C€ 3alIOMHSAT TPYAHO, BMECTO TSIX CE€ M3MO0JI3BaT MMEHA HA JOMeHHu. 3a
MIOBEUYETO XOpa € MO-JIECHO Ja Ce 3allOMHU UMETO Ha JioMeitHa www.tu-sofia.bg.
BMECTO oTroBapsiusa Ha Hero [P anpec - 81.161.240.14.

Bcesko nMe Ha moMmenH oTtroBaps Ha equH iy noseue IP agpeca u Bceku IP an-
peC OTroBaps Ha €HO WJIM IIOBEUE UMEHA Ha JOMENH. B ciiydait, ye nMa noseye
ot enuH IP agpec 3a eqHo MMe Ha JOMEMH, TOBA O3HA4YaBa, Y€ HA €HO U ChIIO
MSICTO UMa HSIKOJIKO ChPBBPa, KOUTO CHOACIAT BXOISIINATE 3asBKU U AKO HSAKOJI-
KO MME€HA Ha JJOMEHHMU OTroBapsAT Ha eauH IP agpec, ToraBa HAKOJKO KIMECHTA
CIIOACNAT €AUH TOJIIM Web ChpPBBpP IPH JOoCTaBUrMKa Ha IHTEpHET yClIyru.

Nudopmaunonna cucrema World Wide Web (WWW)

ToBa € eqHa OT HA-NONYJISIPHUTE YCIYTH, 1O0CTBIIHU upe3 MHTepHeT. Ts no3so-
JsiBa 1a c€ KOMOMHUPAT TEKCT, ayJIM0, BUJI€0, rpaduKa U aHUMAIUs B MyJITUME-
IUVHM TOKYMEHTU. XHUNEPBPB3KU B TE3U JOKYMEHTH IIPABAT Bb3MOKEH JTOCTHIIA
110 IPyT'¥ JOKYMEHTH, CBbP3aHH C IbPBUYHUA. T€ OT CBOsI CTpaHa MOrar Ja CO-
4aT KbM JIpYTH JTOKYMEHTH, HAMHUPAIIH C€ B IPYTH ChbPBBPU 110 MpekaTa 0e3 1a
UMaT AUPEKTHA Bpb3ka nomexay cu. [1o ceiiectBo ce odpopms eaHa nmasykuHa ot
KOHTEKCTHO-OPUEHTUPAHU BPB3KH.

Nudopmanmonnara cucteMa WWW e 6a3upana Ha xunepreket (hypertext)
TexHoJoTHs. EHa qymMa B XHIEPTEKCT JOKYMEHT MOJKE Jla CITY)KH KaTo yKa3aTel
(hyperlink) xbM ApyT TOKYMEHT, B KOUTO ce HaMupa HH(OpPMaIKs CBbp3aHa C
nayyMmara - ykaszarein. B ceBpemennute Web qoxkymeHTH cBOOOIHO c€ KOMOUHU-
paT XUMNepBPBH3KU, ayAN0 U BUIeO (parMeHTH, rpaduuHd UKOHHU U U300paxe-
HUS, KOETO TH MPEBPBIIA B XUIIEPMETHITHH.

Nudopmanmonnara cucteMa WWW ce ¢cbcToOUM OT MHOKECTBO MH(DOPMAITUOHHU
cbpBBpHU (Web servers), KOUTO ca MOCTOSIHHO JIOCTBHITHY 0 MpeKaTa U Herpe-
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KbCHATO ce mpoMeHsT. HabmogaBaHuTe MpOMEHHU Ca HACOUYEHU KbM ChIbPKa-
HUETO Ha UHPOpMAIIUATA, HAUMHA HAa HEMHOTO MPEACTaBsIHE U CTPYKTypHUpaHE.
HoBu Web Touku HenpekbcHaTO ce MmosiBsiBaT B IHTepHET U Cch3/1aBat e/1Ha
00111010CThIIHA HHPOPMALIMOHHA CpeAa.

3a nonydyaBaHe Ha nocThil 70 WWW e HeoOxouMa Bph3Ka ¢ Mpekara U mpo-
rpama KJIueHT (browser), KOSTO UHTEPIIPETUPA U BU3YATIU3UPA JOKYMEHTUTE.
JIOKyMEHTHUTE ca XUNIEPMEINNHU U ChABPHKAT TEKCT C KOMAHU 34 CTPYKTY-
pupane. [1o To3u Hauns WWW KIMEeHTHT U3BbpIIBa (popMaTUPAHE C LIEIT
noJiy4aBaHe Ha Hal-100prTe Bb3MOKHH BU3YAITHU PE3yJITaTH BHPXY €KpaHa
Ha KOMITIOTBHPA.

Crpykrypa Ha IP neiitarpama B UaTepHer

31... (Ne 6um) ..43210
BIT | JIE 8% o1 1
Wnenruuxainis @nar PparmeHT 2
BX TIporokan Kontpaniu pazpamm 3
IP appec Ha M3TO4HHMKA 4
IP anpec Ha HanpaBneHKeTo 5
Oy 3U |6
JlaHuu 7
8
0O O O
JlaHHH

Cmpyxkmypa na IP oeitmazpama

[Toneto Bepcusi Ha npoTokoJia (BII) noka3sa Bepcusita Ha [P mpotokosa. Pa3-
MEpHT Ha eTUKeTa B 32-0MTOBM MAllIMHHU JyMH C€ 3aIMCBa B M0JIETATA AbJIAKHU-
Ha Ha eTtukeTa (JE) u uma MuUHMMaIHA CTOMHOCT 5, a MakcuMalHara € 15.
OO01wmuAT pazmep Ha aedTarpamara B 0aiiTOBE ce 3aIMCBa B IoJieTaTa 001ma
abaxuHa (O/]). MakcumanHusT pa3mep Ha aeitarpamara e 65 535 Gaiita. B 8-
outoBoTO NoJie THN Ha ycayrarta (TY) ce 3anmucBar U3MCKBaHUATA 32 HAJEXKI-
HOCT, IPOITyCKAaTEIHA CIIOCOOHOCT U 3aKbCHEHUs. TOBa MoJie onpeesis NPUuopHu-
TeTa Ha Jeiitarpamara. CerMeHTHpaHETO U peacemOnpanero Ha [P neirarpa-
Mara ce OCBIIECTBABA Ype3 nojieTara naAeHTu(puKanus, ¢Jiar u pparMeHTH.
[Tonero Bpeme Ha :xkuBoT (BIK) (time to live) onpenens uaTepBana ot Bpeme,
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pe3 KOUTO JeuTarpaMara MOXe J1a OCTaHE B MpeXKara, CJe] KOETO CE U3TPUBA
(3a 1a ce u30erHe HeMHOTO OE3KpaHO LUPKYJIUPaHE B MpeXkaTa) U Ha aboHaTa
ce u3Mpainia KpaTko choOiieHue. ToBa moJie ce HaMalsABa MPU BCSIKO
IPEMUHABAHE MPE3 Bb3IUTE HAa Mpexkara. [lomero mporoko.a nmokassa ganu [P
neurarpamara npeHacs TCP nin UDP naketu. Upe3 KOHTPOJIHUTE pa3psiam ce
M3BBPIIBA MPOBEPKA 3a TPEIIKU B eTUKeTa. 32-0uToBuTe mojeta [P aapec Ha
M3TOYHIKA ¥ Ha HAIIPABICHUETO ompeneist 4 muanapaa (2°°) riobanuu agpeca
Ha Mpexarta. [lone3nara nugopmaius ce 3amnucBa B MOJETO 3a TaHHU C
MIPOMEHJIMBA IbJIKUHA.

IPve6.
OTtnaBHA ca U3BECTHU MHOT'O HEeJIOCTaThIM Ha [Pv4, Mex 1y KOHTO:

» MAaJKo aJpecHO MPOCTPAHCTBO,
» cna0a 3ammra cpenry moceraTejcTBo
» TpOMaBO TPETUPAHE HAa U30XPOHHUS Tpaduk (pey).

Hosara Bepcust Ha UnTepHet nportokoia [Pv6 e cnenuduunpana ot IETF ome
npeau nout 10 roguHuM, HO HE € HaBJA3J1a B pakTukaTta. He ce e ouakBaio ga
uMma npobiueM npu npexoxa ot [IPv4 kvm [Pv6, Thit kaTo MHTEepHET (TOraBa) Bce
o1le He € koMepcuanuzupaH.BreexnaneTo Ha [Pv6 ce cOrbckBa ¢ JIBE pa3IMyHU
rpymnu pobnemu. [IspBarta e cBbp3ana ¢ [IPv6 komyHuKanusaTa MexIy 1Ba U
noseue [Pv6 octposa, nzonupanu B [IPv4 mopeto. Bropara € cBbp3ana ¢ komy-
HUKaIMATa Mexy cBeTa Ha IPv4 u HoBus cBAT Ha [Pv6. OyakBa ce 10 Kpas Ha
HactosoTo AecetwieTue [Pv6 na 3amnoyne pa3npocTpaHEHUETO CH.

IIpenaBane Ha rosop npe3 Uurepuer (IP resedonusn).

VoIP-TexHonorus 3a npenaBane Ha ToBop npe3 MIHTepHeT MpexaTra € MHOTO
MOITYJISIPHA B MOMEHTA U TOBA C€ IBJDKU Ha:

* BB3MOKHOCTTA J1a Ob/I€ CIIECTeHA Pa3Xxo/Iu 3a Teae(OHHU Pa3rOBOPH;

* Bb3MOXKHOCTTA J1a ObJI€ U3MOJI3BaH €IMH BMECTO JiBa Kabesa /10 BCSIKO pabOTHO
MSCTO MPU U3BBPIIBAHE HA CTPYKTYPHO OKaOessiBaHe;

®* Bb3AMOJKHOCTTA 3a MHTCIPHUPAHC B HOBOIIOABHJIATA C€ €-UKOHOMMKA.

ApxuTekTyparta Ha Mpexa 3a [P - Tenedonus npeacrapisiBa CBbp3BaHe Ha €1HA
[P mpexxa u OTKM mnocpenctBom HaOOp OT yCTPOMCTBA, OCUTYPSIBAIIU MTpea-
BAHE HA F'OBOPA M CHIVIACYBAHE HA CUTHAJIM3ALMATA B IBATA TUIIA MPEXKHU.

o3t (Gateway) € KIIIOUbT 3a IpeaaBaHe Ha roBop npe3 Nurepuet. CBbp3-
Baliku ¢pukcupanuTe TeaeoHHn Mpexu ¢ UHTepHeT, IUTI035T JaBa Bh3MOKHOCT
Jla ce U3I0JI3Ba penuMyiectBara Ha [P TexHoorusTa ot Hail-4eCcTO CPENIAHOTO
KpailHO YCTPOMCTBO - CTaHAapTHUA TenedoHeH anapaT. Upe3 nuIr030BeTe ChIIO
ce peliaBa JIpyT TeXKbK MpoosieM Ha ITHTepHET TEXHOJIOTUsTA - aApPECUPaHETO.
He e HeoOXxoauMo HUTO crielialiHa MOAr0TOBKA Ha MOTpeduTens 3a padbora B
WNuTtepHer unm 3anaMmeTtsiBaneTo Ha MmHoroudpenu IP anpecu. 3a ga nposene
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Pa3roBOp, U3MOI3BANKH IILTI03, MOTPEOUTENAT TpsIOBa J1a 3Hae caMo TeJle(hOHHUS
HOMEp Ha BHKaHaTa cTpaHa. [1Imr03bT ochllecTBsIBa KOAUpaHe, KOMIIPECUpaHe U
NaKeTUpaHe Ha TOBOpa U HErOBOTO BH3CTAHOBSIBAHE B OOpaTHA MOCOKA.

Ot exHa cTpaHa MUTIO3BT € CBBp3aH ¢ TellepoHHara Mpexa. Toil Moxe na
OCBINIECTBSIBA BPBh3Ka J0 BCEKU euH TenedoH B TenedoHHaTa mpeka. Ot apyra
CTpaHa IUTIO3BT € TIOCTOSHHO CBBp3aH ¢ Tiio0anHaTa Mpexa MuaTepuer. Toit
MOXKe J1a KOMYHHKHpPA ¢ BCEKH €IMH KOMITIOTHP B MpeKaTa MIIH C MpeXKa OT
[I0J00HU Ha HETO IIUIF030BE 110 CBETA.

[Ipu ochIiIecTBsIBaHE HAa Pa3roBOP, IIIIO3HT MIpHUeMa CTaHJAPTHHS TeaehOHEH
CUTHAJI U TO TUCKpETH3Mpa (aKo TOW He € OWJI MPeIBAPUTETHO AUCKPETUZUPAH),
KaTo To KOMIIpecupa, ciiesl ToBa ro nakerupa c nomourra Ha TCP/IP-npoTokon u
ro usnpauia 1o MaTepHer 10 Herosara KpaiiHa TOYKa B MpeKara.

Cepimara omnepaiusi, Ho oOpaTHa 1Mo MOCoKa, C€ U3BBPIIIBA MIPHU MOTyUYaBaHEe HA
MaKeTH OT MpeKaTa M MpelaBaHeTO UM BbB (PUKCUpaHaTa Teae(OHHA Mpexa.
Bcenuku onepanmu (0T ¥ KbM TelieOHHATA MPEXa) C€ U3BBHPIIBAT €THOBPE-
MEHHO, TIO3BOJISIBAMKHU OCBHIIECTBSIBAHETO Ha ABYMOCOYEH TeIePOHEH pa3roBOp.

03T € OCHOBHOTO YCTPOMCTBO B Mpekara 3a [P - renedonust, HO 3a na
GyHKITMOHUPA U J]a MOXKE Ja C€ OCHIIIECTBSIBA KOHTPOJ U HACTPOMKa Ha MpexaTa
€ HeoOXO0AMMO J1a ce BKIIIoYAT U Ipyru Moayiu: gucneyep (Gate Keeper) u
MoHUTOP (Administration Manager). B nuteparypara Te3u ycTpoiicTBa ce
HA30BaBaT C pPa3JIMYHU TEPMUHU, HO PYHKIIMUTE, KOUTO U3IIBIHSABAT Ca aHAJIO-
TUYHU.

C n3bpoenunTe yCTpOonCTBa MOXKE Ja Ce peaTu3upar CICAHUTE BAPUAHTH 32
OCBIIIECTBSIBAHE HA BPb3Ka:

» tenedoH - TenedoH;

» KOMIIOTBD - TenedoH;
» TenedoH - KOMITIOTHP;
» KOMITIOTBD - KOMITIOTBD.

NHuTtepHeT nocraBuuniuTe npeajiaraT Ha norpedurenure Ha [P tenedonusra
npeanIaTeHd KapTu 0e3 3HaueHue OT KakbB TenedoH Te ce obaxnat. EquncTe-
HOTO, KOETO € HE00XO0IUMO, € TeIePOHBT Jla € C TOHAJIHO HabupaHe. B MmomeHTa
3a U3I0JI3BaHE HA TEXHOJIOTUSTA 3a IPEeJaBaHe Ha TOBOP Ca MPUETHU CTAaHJAPTHUTE,
ocHoBaHM Ha naketa oT mpoTokoau H.323 na ITU u SIP na IETF. [IpoTokonu
H.323 o6e3neyaBaT OCHOBHO MpeIaBaHETO HA JaHHU, BUJICO U ay M0 MHH(pOpMa-
uus npe3 [P mpexa u HTEepHeT.

OcHoBHu nipo6siemu nipu [P TenedonusTa ca rojieMuTe 3aKbCHEHUS (TMTOHAKOTA
CTHUTAIIU 0 CEKYH/IM) U HEBH3MOXKHOCTTA JIa CE€ TapaHTHpa Ka4yeCTBO Ha 00-
CIIy’KBaHETO.

Tepmunanure 3a [P Tenedgonusita 6s1xa pasrinenanu B Tema 9.
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