Tema 10. KoHBeHIHOHAIHN KOMYHHKAIMOHHHN MPEKH — TeJie(OHHH

MpeKH, TONOJIOTHH, TPapuuHu napamerpu. Mpe:ku ¢ MHTerpanus Ha
ycayrute — ISDN, BISDN

MpeskaTa (network) e CbBKYIHOCT OT TEpMHUHAIIU, TPEHOCHU CPEJId, KOMYyTa-
[IMOHHU U MYJITUIJIEKCHU U IPYTU UHJIUBUAYAJIHU U TPYNOBU CHOPBKEHNUS,
oOpa3zyBaiy (PyHKIIMOHAIHA LSIJI0CT, Ype3 KOSATO C€ OCHIIECTBSIBA Bpb3KaTa
MEXIy MOTPEOUTENNTE U JOCTABYUITUTE HA KOMYHUKAIIMOHHH YCITYTH.

H3uckeanusn

1. BB3MOXHOCTHTE 3a BPb3Ka OT BCEKM TEPMHUHAJ JO BCEKU JIPYT WA €IHOBPE-
MEHHO JI0 HSKOJIKO TEpMHUHAJIA TPsIOBa /1a ca HAJIMIIE TTO BCSIKO BPEME;

2. Jla ce mpeHacs paziu4Ha 1o BUJ HH(pOpMaIs - TOBOP, TaHHH, TEKCT, BUEO;

3. Bceku motpebuten TpsOBa Ja MOXKE camM Ja MU30upa IO BCSAKO BpeMe
KejaaHus a0OHAT WM M3TOYHMK U Jla My TMpe/aBa WM Ja J100rBa KejlaHata
uH(popmanus;

4. Jla e ocurypeHa chbBMeCTHa pab0Ta Ha pa3IuyHU BUJIOBE U MOKOJICHHUS CUC-
TEMH U YCTPOMCTBA, U3rPaJICHH C pa3jInuyHa eJIeMeHTHA 0a3a U ¢ pa3IndyeH
MPUHIINI Ha JICHCTBHUE;

Cucremute u YCTPOfICTBaTa TpSI6Ba Jda UMaT JO0CTaTb4Ha I/IH(bOpMaI_II/IOHHa
MOIDHOCT 34 Ia CC U3M0JI3BAT CAHOBPEMCHHO OT MHOT'O 1 PA3JIMYHU a0OHaTH 3a
Pa3iIndHU TCICKOMYHUKAIMOHHHN YCIIYT'H.

Peskxumu Ha npexBbpJIAsHE HA HHGOpMaLMATA

B Temu 1, 5 u 8 uma sicHo pa3aensiHe Ha KOMyTallMOHHATa (KaHaJIH, MaKe-
TH U ChOOIIEHUS ) U MYJITUIUIEKCHATA (110 Y€CTOTa, BpeME WJIH MO KOJ) TEXHUKH,
BKJI. U Ha ChOPBIKEHMATA 3a TsX. ToTanHara nudpoBU3alius Ha KOMYHUKAIIMUTE
MOCTENEHHO 3aJIMYHM TPAHUIIMTE MEXKTY TSIX U Cera MOo-4ecTO Ce TOBOPH HE 3a
KOMYTaIlUsl U MYJITUILJIEKCUPaHE, a 32 PesKUM Ha npexBbpJisiHe (transfer
mode) Ha nHGOpPMaIUs U TOBA 00yCIaBs U APYro KiacuUIMpaHe Ha MPEKHUTE.

Moske n1a ce ToBOpH 3a 5 pekrMa Ha MPEXBBPIISHE:

¢ KaHaJIeH pexuM (circuit mode);

¢ maketeH pexuM (packet mode) — mpenoprka X.25 Ha ITU-T;
** FR pexum (frame relay mode);

% KiIeTb4eH pexuM (cell mode),

¢ IP wiu neiitarpamen pexxum (IP mode).

Mpexa, 6azupaiiia ce Ha KO J1a € OT T€3U PEKUMU Ha MPEXBBPIISHE, MOXKE J1a Ce
OpraHu3vpa BbpXY Kos J1a € OT ABeTe TpaHncnopTHu cucremu — PDH u SDH —
cnomeHaTu B TeMa 6. CTpeMEXbT € J1a ce HAMEpPU TaKbB PEKUM HaA MIPEXBBP-
JISIHE, KOUTO J1a € €THAKBO IPUJIOKUM 3a BCUUKHU BHUJIOBE TEJICYCIYIH U TaKa Te
Jla MOTraT J1a C€ peaIn3upar B €1HA-CAMHCTBEHA HHTETPaIHa MpPEXKa, BMECTO 32
BCSIKA YCIIyTa J1a ce u3rpaxjaa oraesiHa mpexa. Onurtu 3a Takoa Heno ca ISDN,
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KbJIETO KOMYTAIUATA U MYJITUILIEKCUPAHETO €A 10 KaHAJIEH PeXUM (C Hu(ppoBU
myntuisiekcupane u komyrtanus) u B-ISDN — no kinetwsuen pexum (ATM).

KanaJanuar pexxuMm € ¢ Bpb3koBa (connection oriented circuit switching
CO-CS) xomyHuKaIus, T.e. 0OMEHBT Ha IMoJie3Ha HH(POopMaITus ce MpeIecTBa
OT MEepUOJ Ha U3rPaKJaHEe HA Bph3KaTa C MOMOIITA HA CUTHanu3auuara. J{nemn-
HaTa oOmiecTBeHa komyTupyema Tenedonna mpexxa (OKTM) ce 6a3upa Ha
KaHaJ che ckopocT 64 kbit/s, koeTo npoustuya ot KM koaupane Ha pedra.
[IpenBapuTeaHOTO 3ama3BaHe HA TPAKT M HETOBOTO 3a€MaHe, HE3aBUCUMO J1au
ce mpejana Helllo Mo HEro, BOAM 10 Hee(PEeKTUBHO M3IOJI3BaHe HA KaHAIUTE.
[Tonexe ckopoctTTa (JieHTaTa) Ha KaHajla He € roJjisiMa, HUCKaTa My U3I0JI3Bae-
MOCT € IMPHUEMJIMBA, HO TOBA € HEJAOIMYCTUMO PA3XHUIICHUE MPH IMUPOKOJICHTOBH
CUTHAJIH, HaIIp. TIPH BUACO-YCITYTH.

IlakeTHUSAT pexkUM ce Oa3upa Ha MaKeTHaTa KOMYyTallus, pasrieaHa B Tema 8.
Toil nomycka KakTO KOMyHHUKAIUs C Bpb3Ka, HApeUeHa BPb3KOBA MAKEeTHA
komyTanus (connection-oriented packet switching CO-PS), raka u komyHu-
kanus 0e3 Bpb3ka (ConnectionLess — CL). B mbpBus ciaydail ce usrpaxia
BUpTYyasnHa (Jiornyecka) Bpb3Ka. [IbpBUAT MakeT, KOWTO U3rpaXkja Bpb3Kara,
HOCH IIBJIHUSA aJipec. BbB Bceku BB3€I ce MPOBEXaa U300 (MapIipyTU3alys) Ha
Hal-100pus BT U CHOTBETHO Ha clie/iBaIus Bb3es. HanpaBeHusar uzoop ce
3amucBa BbB BUJ HA CHKPATEH a/Ipec, HApeUueH HOMEP Ha JIOTUYECKUs KaHaJ
(LCN - Logical Channel Number). LCN Baxxu camo 10 CbCeIHUS Bb3€J Ha
BUpTYyajHaTa Bpb3Ka, a U3rpakJaHETO HA BUPTyallHAaTa BPb3Ka CE CBEXK/IA J10
onpenensHe Ha LCN 3a Bceku yyacTbk. Crneasamure maketu HocaT camo LCN
(e mpaHUA agpec). BpB Bceku BB3en, cien npountaneTo Ha LCN, ce pa3oupa
HaKbJe TpsiOBa Jja ce MpaTu MakeThT U ChbOTBETHO KakbB HOB LCN 1a ce 3amnuiie
B HETO, T.€. HE C€ ThPCH IIbT, TOM € u30paH npeaBaputenHo. Paznmaganero Ha
BUpTYyajHATa Bpb3Ka CE CBEXK/Ia /10 U3MpalllaHe Ha CIy>KeOEeH MaKeT, KOWTO Ja
U3TpUE HAITPABEHUTE 3aMMCH BbB BH3JIUTE. [Ipu 0e3Bpbh3K0OBa NaKeTHA KOMY-
Tanus (connectionless packet switching CLPS) xoMyHHKalHsi BCEKU MaKET
HOCH IIBJIHUA aJIPEC U BbB BCEKU Bb3€JI CE€ ThPCU MApUIPYTHT My. Taka makerure
Ha €THO CHOOIIEHNE MOTaT Ja MUHAT MO Pa3InyHU IBTHUIIA, /14 TPETHPIIAT
Pa3JIMYHM 3aKbCHEHHUS U Ja MPUCTUTHAT MpU Mojaydarens B Apyr ped. [laketure,
B TO3HU ClIy4au, c€ Hapuyar aedrarpamu. Han-rosemMusT HEJOCTATHK HA MMAKET-
HUS PEKUM € 33IbPKAHETO Ha HH(pOpMaIUsITa BB BCEKU Bb3el (C 1 0€3 BUpP-
TyaJiHa Bpbh3Ka) U PE3yJTaTHOTO 3aKbCHEHUE OT aboHaT 0 aboHat. Haii-ross-
MOTO MPEAUMCTBO € 100paTa U3MOJA3BAEMOCT Ha KAHAJIUTE

FR pexxum (frame relay mode) ce 6a3upa Ha FR komyranus (ot frame relay
switching, T.e. KOMyTalus ¢ ipeaaBane Ha (perimose). Unesra e ga ce obiaro-
JIeTeJICTBaMe OT JI00paTa U3MOoJI3BAEMOCT Ha KaHalla IIPU MaKeTHA KOMYTallus,
HO J1a u30€eTHeM roJISIMOTO 3aKbCHEHHE Ha MH(popManusTa BbB Bb3uTe. FR
pexumbT € CO-PS komyHnukanus. HamansiBaHeTo Ha 3aKbCHEHUETO BHB Bb3-
JIUTE Ce TOCTUra, KaTo B TSAX HE Ce MPOBEXkK/Ia MpoBepKa 3a rpemkute. Takaa
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npoBepKa (aKo € HeoOX0IMMa) ce MPaBU B TEPMUHATHUTE YCTPOINCTBA U €BEH-
TyaJIHO IOBTOPHO TpeaaBaHe Ha (peiiMa cTaBa OT TEPMUHAI 10 TEPMUHAI.
EcTecTBeHoO e, ue e uMa u3roja ot BbBexaanero Ha FR pexxuma camo ako
KaHAJINTE ca BUCOKOKauecTBeHH (Manko BER, Hampumep < 10°). Pexumst
CTaBa MPUJIOKUM CJIe]] OsIBaTa Ha ONTHUYHUTE KAOEJH U Ce U3M0JI3Ba TJIABHO 3a
cebp3Bade Ha LAN. ®aktuueckn FR pexumbT n3nonssa puiocodpusra Ha
MAKETHHS PEKUM, HO C€ OTKa3Ba OT HAKOU (yHKIIHH.

KileTbUHHUSAT peskuM rMa TIPETSHITNH J1a U3I0JI3Ba OOpUTE CTpaHU Ha KaHaJl-
HUS ¥ HA TTAKETHUS PEXKKUM, a Ha 0azara Ha TpaHcrnopTHa cuctema SDH (Bmxk
Tema 6) BbpXy ONTUYHU KaOemu, 1a NPeOCTaBs yHUBEpCaJeH (32 BCUUKU
TEJeYCIyTH) PEKUM Ha IpeXBbpiisiHe Ha nHpopMauusTa. Hail-uzecren
IPEACTABUTEN HA KIEThYHUS pekuM € cTanaapThT Ha [TU-T, napeuen ATM —
Asynchronous Transfer Mode, T.e. pe:xuM Ha ACHHXPOHHO NPEXBbPJIsIHE.
ATM e CO-PS xomynukanusi. Undopmanusra ce npeHacs Ha MOPIUH, C
MIOCTOSIHHA JIbJDKWHA, HapeueHU Kiaemku. Kierkara uma 53 okrera, 5 0T KOUTO
ca 3a cinykeOHa nHpopmanms u opopMAT Xeabpa. Paznuunurte Teneyciyru
MyCKaT KJIETKH C pa3IMuyHa 4YeCTOTa B 00IIaTa JIMHUS, CTIope]] HeoOxoaumara
UM JieHTa. Hen3noa3BaHOTO MPOCTPaHCTBO B MPEHOCHATA CPEAA CE 3abJIBA OT
npa3Hu (cBoOOHM) KIIeTKH. KieTkure ce mpuemMar u npenpeiaBaTr BbB Bb3JIU-
T€, 10100HO Ha makeTu. CaegoBaTENHO € Bb3MOXKHO 3aKbCHEHHE B MpEKaTa.
EnnakBaTa u CpaBHUTEITHO MaJIKA IbJKMHA HA KJIETKATE BOJHU /10 HSIKAKBa
MPEIBUAMMOCT U U3BECTHO HaMaJIsiBAaHE HA 3AKbCHEHUETO

IP unu neiitarpamen pexxum (IP mode). [Ipu komyTanus Ha AedTarpamu
HsIMa NPEIBAPUTEIHO U3TPAXKJAHE HA BPH3KU U KaHAH, T.€. € HAIHUIE KOMYHH-
KaIusi OT TUTIa 6e38pv3kosa ¢ nakemua komymayus (CLPS). Beska neditarpama
HOCH CBOSI KpaeH ajipec. Bceku Bb3eln (pyTep) npaBu Hait-0oopus uzoop (best
effort) Ha BT KbM KpaiiHUs KJIMEHT. Hanuile € Hail-rosiMa rbBKaBOCT CIPSIMO
Tpaduka, HO Hali-ciaba rapaHius 3a 1ocTaBka Ha nHGopmanusaTa. Komyranusra
Ha JierTarpaMu € onucana ouie B npenopsbkarta Ha [TU-T 3a nakeTeH pexum
(X.25), Ho e Hali-pa3npocTpaneHa B [P mpexure. IP pexxumbT € Hali-oTaane4eH
OT KaHAJIHHS PEKUM, HO TOBA UMA U IUIFOCOBE, U MUHYCH. [loHexe Hama nmpeaBa-
PUTEIIHO pe3epBUpaHE Ha PECypCcH, HAJIUIIE € MHOTO I0Opa U3IM0JI3BaeMOCT Ha
npeHocHara cpena. OT apyra cTpaHa, Nak 1o chluiaTa IpuunHa, He MOraT J1a ce
JajaT rapaHlMy KOora M 1ajid BbOOIIIE 111e€ TPUCTUTHE IelTarpamara, T.e. He
MOXE J1a CE€ TapaHTUpa Kavecmeo Ha oocayyceanemo QoS (Quality of Service).
Ot ToBa Hall-BeUe CTpanaT U30XPOHHUTE Teneyciyru. [loBeyeTo Mepku 3a
rapantupane Ha QoS U3MOJI3BAT HAKAKBO HAPYIICHHE HAa Hal-1oOpus n300p U ca
HsIKakBa popMa Ha pe3epBHUpaHe Ha pecypcu. I[P pexumbT, B MOMEHTa, HABIN3a
MarabHo B TEIEKOMYHUKAIIUUTE, EATHOBPEMEHHO BB (PUKCUPAHUTE U MOOUJI-
Hute mpexu. Jopu xenbpsT (IPv4) Ha neittarpamara Ha [P nporokosia oTecHs u
ce noAroTss 3aMmsiHaTa My ¢ HOB (IPv6), ¢ HeorpaHHUueHO aAPECHO MPOCTPAHCTBO
U C MOJIeTa, CbOOPA3EHH C U30XPOHHUTE TEJICYCIYTU
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Mpexu ¢ KOMYTAIMA HA KAaHAJH

Oo0mecTBeHa komyTupyema tejaedponna mpexa - OKTM (Public Switched
Telephone Network - PSTN).

Yactau mpexu (Private Network)

Tononorust Ha MpexxuTe (a) MOJIUTOHHA (BCEKU € BCEKHU); (0) paauaiHa

(3Be371000pa3Ha); (B) Kpbrona
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IpaBuio: KoyikoTo no-roysim € Tpadhuka Mex1y HEHTPAIUTE, TOIKOBA MO-HUCKA
€ MiepapxusTa Ha TAXHOTO CBbp3BaHe. KOJIKOTO mo-masnka € BEpOsITHOCTTA 32
MOBUKBAaHE, TOJKOBA IMO-BUCOKO HUBO HA epapXus ro o0CIyKBa.

MexayHapoaHa Tejge()OHHA MpPeKa

TII1 (ueHTpoBe OoT NbpBa Kateropus): Jlounow, [Tapmk, Hio Hopk, Mocksa,
Toxwno, Cunneit, bom6aii, bpasunus u Cunramyp - CBbp3aHu “BCSKa € BCsKa”
TII2 - BcsAKa LIeHTpana € Bbp3aHa Hall-Malko KbM efqHa T1[1

T3 - MexayHapOIHUTE UEHTPAIN HA OTJICITHUTE CTPAHMU.

[TonBoiHM KaOeIu U CaTETUTHHU BPb3KU

Homepanus Ha a0oHATHUTe U TAKCYBaHE HA PA3rOBOPHUTE

HomepauunoHeH miiaH

Ajipec - KOMOWHaUS OT AeceTUIHH MU pu — TenedoHeH (TenedakceH, Tenerpa-
dbeH) Homep.

Homepanusi Ha MpexkaTa - cuctemaTa oT HU(POBH aJipec

Haii-BaxkHu u3ucKkBaHus: 1. OTCHCTBHE Ha €QHAKBU HOMEpa; 2. MUHUMAaJCH
Opoit udpu; 3. HEU3MEHHOCT HAa HOMEpPA B TEUEHHE HA JIBJTO BpEME.

Ilnan Ha HomepanusiTa (numbering plan) - pa3npeeneHueTo Ha HoMepaTa Ha
KOJIOBETE Ha JbPIKABUTE U MaruCTpaIUTe.

AOoHaTeH HOMeP - ITu(poBaTa MOCICAOBATEIIHOCT, C KOATO €AMH aOOHAT MOXKE
na ObJle TOBUKAH OT APYT a0OHAT, CBBP3aH KbM ChIIlaTa KpaifHa IIeHTpaIa.

30Ha HA HOMepAaIUs - TTPOCTPAHCTBOTO, B KOETO a0OHATHT MOXKE Jia ObJie
uAeHTU(ULIMPAH caMO Ype3 aDOHATHUS CH HOMED.

MexayceauieH KoJ - IOCJIeI0BaTeTHOCT OT UU(pHU, ChOTBETHA HA 30HATA HA
HOMEpAILIMS, Ype3 KOSITO BCSIKA 30HA MOKE J]a C€ UACHTU(PULIHPA.

Hanuonasnen Homep - aboHaTEH HOMED ILTIOC MEKTYCENMILEH KOJI.
Me:kayceaniHa NPpUCTaBKa

MeskayHapoaHa NPUCTABKA

Me:xnynapoaen koa (international number) - mudpute, KouTo TpsIOBa Ja ce

u30epart ciel MeKAyHAPOAHATA NMPUCTABKA, 32 J]a CE MOIyYH TOCTHII 10

aboHAaT OT Jpyra cTpaHa.

JleBeT 30HU:
1. Cesepna Amepuka; 2 - Adpuka; 3 u 4 - EBporna; 5- Jlatuacka Amepuka,
6 - ABctpaiius 1 FOxxeH TuxookeaHcku paiioH; 7 - busmms CCCP; 8 - Kurait
n CeBepeH TUXOOKEAHCKH paloH U 9 - CpeneH U3ToK.

TakcyBaHne Ha pa3roBopuTe (charging) - onpenesnsiHe Ha cymaTa, KosTo abDOHATHT

TpsIOBa Ja 3arjIaTH 3a U3MOJI3BAHETO HA TEJIEKOMYHUKAIMOHHO ChbOPHKECHHE.
JleTaliiHO TaKCyBaHe, 00II0 TaKCyBaHE

TakcyBaHe 1o Bpeme U 30Ha: bbarapus - 3 30HU.

TakcyBaHe Ha MEXIYHAPOIHUTE PA3rOBOPH
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