Tema 11. KoMmmoTbpHE MpesKH — 0C00EHOCTH, TOIOJIOIHH, IIPEHOCHH
cpeau, MpeKOBU U Me:xaympe:xoBu yerpoiicrea. LAN, MAN, WAN.
Cenemciioen OSI monet.

Komntorbpaute Mpexu ce nospsiat noutu 100 roaunu cien tene@oHHUTE Mpe-
KU, 32 J1a 00CTyXBaT aOCOIIOTHO Pa3IMYHU A00HATH — KOMITFOTPY — U TI0 TAX Ja
ce IpejiaBa ChbBCEM pazIMueH TUI WH(pOopMaIus, He-NpUTeKaBalia HUKaKbB WH-
dbopMallMOHEH U3UIIBK — TaHHU. ToBa Ch3/1aBa Ha BpPEMETO OTPOMHU MPOOIEMHU
Ha KOMYHHUKAIITMOHHUTE HH)XXKEHEPH, KOUTO TPsOBa Jla OCUTYPSAT, KOraTo ce HaJa-
ra, MpeJIaBaHeTO Ha JAHHU IO KJIACHYECKUTE aHAJIOTOBU TeJIe(OHHU MPEXKHU.
Taka Bb3HUKBA U MHXKEHEpHATA AUCHUILIMHA ,, I [peaBaHe HA TaHHU , B KOATO CE
pemanar te3u npoodaemu. Cera — 40 TOJUHM MO-KBCHO — € HAIMIIE TTOYTH IIhIHA
KOHBEPIEHIUS MEXy ABAaTa TUIIA MPEXKU U MEXY IPUHIIMIINTE HA U3rPaXKIaHe-
TO UM. [10 KOMITIOTBPHUTE MPEXH CE TIPEaBaT roBOp, My3UKa 1 BHJIC0, a Obe-
njaTa UHTErpupaHa KOMyHUKAIlMOHHA MPEKa CE U3TpaxKaa Ha NPUHIUIUTE HA
KOMITIOTBPHUTE MPEXH — KOMYyTallus Ha akeTH, [P mpoTokonu, Xb00Be, pyTHpH,
TrEUTOBE, IIUTI030BE U T.H. ChllecTBYBaIaTa B MOMeHTa THTepHET Mpexa €
WIIOCTpAIMS Ha pab0TOCIIOCOOHOCTTA M YHUBEPCATHOCTTA HAa TE3U MPUHITUIIH.

KPATKA UCTOPUA HA KOMITIOTBbPHUTE MPEXU
1970-Te TOAUHN — CAMOCTOSITETHU TOJIEMH U3UnucauTeIHi Mamuau (UM) u
CBBbp3aHU KbM TSIX TEPMUHAIIN

Pannu 1980 — mpexu ot ronemu WM. IlosBa Ha caMoOCTOSTENHU pabOTHH
CTaHIIUU

Cnen 1985 r. — mosiea Ha nokanHu Mpexu (LAN), cBbp3Bamm pabOTHU
craHiuu U PC-ta, 4ecTo 1OHECEHU OT CITYKUTEIIUTE.

Kbm 1990 — cBbp3Bane B Mpexu Ha otaenHu LAN, usnon3BaHe Ha XbOOBE,
PyThpHU, OpUIKOBE U APYTH MEXKITYMPEKOBHU YCTPONCTBA.

Kbm 1995 — komepcuanuzanust Ha MHTEepHET (IOTOraBa akajeMuyHa Mpexa),
scHa xoHuenus 3a MAN u WAN.

Cnen 2000 r. — mossea Ha HAN, PAN, WLAN

MHOroHuBOB MOAX0/ NPHU U3rpaxaane Ha mpe:xkure. Cegemciaoen OSI
MojeJl.
Oue nipe3 70-Te roAMHU CTaBa ICHO, Y€ NOPAIN pPa3InYHI HECbBMECTUMOCTH
rojemute M yecTo He Morart a ce CBbP3BaT MOMEX/ly CH U TOBa HaJjlara pas-
paboTKa Ha €AMHEH MOJEI 32 CBbp3BaHe, HapeueH Open System Interconnec-
tion (OSI) Reference Model, naniuupan or CBTOBHaTa Opranu3aius 1o cTaH-
naptuzauud (ISO). Toit yauduimpa nporokonure, uHTepdeiicute u npoueay-
pUTE 32 U3rPaXAaHE U MOAIbPKaHE HA BPb3Ka B KOMITIOTHPHUTE MPEXKH.
KoMmyHHMKalMOHEH NPOTOKOJI: JOPMATHO OMKMCAHKUE HA IIpaBUIIaTa 3a
oOMeH Ha MH(pOpMalKs, BKIIIOUBAILO MHOKECTBO CIIOPa3yMEHHs MEXKTY KOMY-
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HUKHUpAIIUTE CTpaHu 3a ((OPMATa U B3AMMHOTO Pa3MoJ0KEHUE HAa ChOOIIECHHU-
ATa BbB BPEMETO (CBbP3aH C XOPU3OHTATHUTE CIIOEBE).

HNutepdeiic: hopmanHo onucaHue Ha TpaBUiaTa 3a B3aMMOJICUCTBUE HA
NOJACUCTEMUTE N0 BEPTUKAJA, BKIIFOYBAILN THUI U €JIEKTPUYECKU NTapaMETPH Ha
CUTHAJIUTE

Ipenocra qpeoa Ilperiocra qpeoa

Ceoemcrnoen mooen Ha Mpexco8a CMpyKmypa

Caoese:

1. Quzuuecku cnoti — B HETO ce nePUHUPA MPEIaBaHETO HA EIEKTPUUECKUTE U
ONTUYHHUTE CUTHAJH 10 Pu3nuecka cpena — tTunbT Ha kabemnus (UTP, STP,
KOAKCHaJICH WJIM ONITUYCH Kaben) win 0e3kuueH utepderic, HuBarta 1o
HanpeXeHUe, TUIIOBE KOHEKTOPH, CKOPOCTH Ha MpeaBaHe.

2. Kananen cnoii — npegaBane 1o KOMyHUKAIIMOHHUS KaHA Ha KOJUPaHU ChOO-
LICHUS, CHHXPOHU3AlYsl, KOHTPOJI U U3MpaBsHe Ha rpemkute. B enun LAN
ToBa ca npotokosiute Ethernet, Token Ring (ynpasnsai mapkep) u FDDI
(Fiber Distributet Data Interface).

3. Mpeowcos crou —ocurypsiBa HE3aBUCUMOCT Ha BPB3KUTE OT METOAUTE HA KO-
MyTalus ¥ IpeaBaHe Ha JaHHUTE, OTrOBaps 3a MO IbpPKaHE U 3aBbPIIIBaAHE
Ha Bpb3kuTe. Brimtoua [P (Internet Protocol), IPX (Internetwork Packet
Exchange) u X.25 nporokonure.

4. Tpancnopmen cnotl — ynpaBiieHHE Ha IOTOKA OT JaHHU U BH3CTAHOBSIBAaHE
cnen usnpassine Ha rpemkute. Brintousa TCP u UDP nportokoinure.

5. Cecuen (ceancos) cnou — ynpapisBalla CTPyKTypa 3a Bpb3Ka MEXIy Mpu-
JIO)KHUTE MIPOTPAMU, YCTAaHOBSBA, KOHTPOJIUPA U 3aBbPIIIBA CEAHCUTE MEXKTY
B3aMMO/ICUCTBALIUTE MPOrPaMU U KOMITIOTPH.

6. [Ipeocmasumenen cnoti — OCUTYpsiBa HE3aBUCUMOCT Ha MPWJIOKHUTE MPOIIe-
CH OT pa3finyusTa Mpu IpeacTaBsiHe Ha gaHauTe. ®opmarupa uHdopmanusara
Taka, 4ye copTyepa a Moxke J1a s pazoupa.

7. IIpunooicen cnou — ipeaocTaBs Ha moTpedbuTens foctbl kbM OSI- cpenara u
pasnpeaens nHhopManoHHUTe yeinyru. Bxmousa npotokoaute FTP, SMTP
u HTTP.
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Jlokaaau koMmnioTbpHN MpexkH (Local Area Network - LAN)

Ipennaznauenue Ha LAN — yactHu mpexku — LAN e coOCTBEHOCT Ha
dbupmara, unuto ca u craniuure. Ckopoct Ha npenabane: 1+ 20 Mb/s, cera -
BucokockopoctHu LAN — 100+ 10000 Mb/s

XapakTepuCTUKH

® KpailHU BB3JU — cTAaHIUM (MUHUKOMITIOTpH, PC, TepMuHanu, npuHTepH,
CKEHEPH, KOHTPOJIEPH U JIp.) U ChbPBbPH

e o0ma mpeHocHa cpeja (kaden, Mo KOMTO CUTHATBT CTHTA C IOCTaThYHO HUBO
1o kpauiara Ha LAN)

® CBIVIACYBAaHETO HA MpEXKaTa ¢ KOMITIOThPA CTaBa 4pe3 MPEKOB copTyep U
MPEXOBO UHTEP(DEHCHO 000pyABaHE - HE3AaBUCUMHU OT CTAHIIMHUTE

e (GopMATHT HA JAHHUTE U CKOPOCTTA Ha npeaaBaHe B LAN He 3aBUCST OT
CTAHLIMUTE U TEXHUTE XapaAKTEPUCTUKHU

e MpeXXOBaTa IJIaTKa C MUKPOMPOLIECOP U MaMeT U COPTyepbT ChXpaHSIBAT U
00paboTBaT JaHHUTE, JOKATO CE MPOYETAT OT MpekaTa, peCil. OT KOMITIOThpa.
Te ca ciendUYHA U 3aBUCAT OT CTAHIIMATA

® ChLPBBP yIpaBisABa JOCTHIIA U PA3NPECIIHETO Ha OOIIUTE 3a MpeKaTa
pecypcu (3aloMHSIIN YCTPOMCTBA, IPUHTEPH, CKEHEPH )

e JIMIiCca Ha epapXxusi B Mpexara (€JHOPAHTOBU CTaHIIUH )

® BCEKH BB3EJI B MpeXkaTa € ¢ BUCOK UMIIEJIAaHC U BKJIFOUBAHETO U
U3KJIIOYBAHETO MY HE BIIMsie HA paboTara Ha APYrUTE Bb3JIU U MpEXKaTa KaTo
151710

e BCsKa CTaHIIMS M3Mpallia J0CTaThUHO CUJICH CUTHAJI 110 00II[aTa IIMHa, 3a J1a
nocturue 1o kpaumara Ha LAN-Mpexara

® IbJDKHMHA Ha MpekaTa (TEXHOJIOTHS «ITaCHUBHA IIMHA»- 0€3 MOBTOPUTEN) — OT
HSIKOJIKOCTOTHH MeTpa 110 2 km

Tonosoruu — kpbrosa (puHrosa) (a); muHHA (0); TbPBOBUIHA (8), a IPU TO-
roJIEMH Pa3CTOSHUS — C HOBTOPUTENH (2); 3Be3/1a (0); BCSIKa C BCIKa
(mosuroHHa) (e).
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Usnonzeanu 6 LAN mononocuu

LAN craupapTu

Ethernet (IEEE 802.3): Hait-uzBectuust cranaapt 3a LAN. M3non3sa mvHHA
nim 3Be31000pazHa tonojorus ¢ UTP, STP, koakcuanau win ONTUYHU KaOeu.
[IpenaBane ¢ MOCTOSIHHOTOKOBHU UMITYJICH ChC ckopocTu oT 10Mbit/s 1o 10 Gbit/s
KontponsT Ha nocTthnia € CSMA/CD (Carrier Sense Multiple Access with
Collision Detection)umu CSMA/CA. [lo momeHTa ca pa3paboTeH! JeCeTKH
craggaptu 3a Ethernet — ot 802.3 ot 1972 r. 3a koakcuasneH Kabea U CKOPOCT OT
camo 2.94 Mbit/s no IEEE 802.3z ot 1998 r. 3a Gigabit Ethernet mo ontruuen
kaben cbe ckopocT 1Gbit/s. Cren ToBa cienBaT AeceTHa CTaHAapTa ¢ 1O JIBE
oykBu, kato 802.3ag ot 2006 1. 3a ckopoctu oT 10 Gbit/s mo MHOrOMO0B
ONTHUYEH KaOel.

Token Ring LAN (IEEE 802.5): N3non3Ba kpbropa uim 3B€3/1000pa3Ha TOIMOJIO-
rusi ¢ UTP, STP unu koakcuanau kabenu, npeaBaHe ¢ MOCTOSHHOTOKOBU MMITYJI-
cu cbe ckopoctu oT 4Mbit/s o 1Gbit/s 1 KOHTPOTBT HA JOCTHIIA C YIIPABJISBAIIL
Mapkep.

FDDI (IEEE 802.6): M3non3Ba Kpbropa TONOJOTHS C ONTUYHU KaOEJIh, CKOPOCTH
1m0 100 Mbit/s u KOHTPOJI HA AOCTHIIA C YIPABISABAIIl MapKep.

I'no6aauu mpexu (Wide Area Network - WAN)

XapakTepuCcTUKH
e CBbp3Ba HE3aBUCUMH €/IMH OT JIPYT KOMITFOTPU HA OTPOMHHU Pa3CTOSHUS,

3aTOBa € TePUTOpHAIIHO pasnpeaeneHa mpexa (Wide Area Network -
WAN)

e 3a mpeHacsiHe Ha CUTHAJIMTE Ha FOJIEMH PAa3CTOSIHUS C€ U3MOJ3BaT MOJIEMHU
U COOCTBEHM WJIM HaeTu (apeHI0BaHM) JIMHUU

e 3a yHH(UKAIUA HA Pa3IMYHUTE MPEHOCHU CPEAU U3I0I3Ba HAa Kpasi Ha
BCSIKA OTJIEJTHA JIMHHUS 32 Bpb3Ka KOMITIOTHP, KOWTO ChIIacyBa
ChOOIICHUATA C TAPAMETPUTE HA IPYTHsl CETMEHT OT MpeKara

e MHoxecTBO He3aBucuMu WAN — pa3IM4Hu 110 JU3aiiH, CKOPOCT,
reorpadcku pasMepu, KOJIUpaHe, ONEPAIMOHHN CUCTEMH, ITIPUIIOKHH
MporpaMu, KOMYHUKAIIMOHHU MIPOTOKOJIH, HAICKAHOCT U II€HA

e EnexkTpuuecka HecbBMeCTUMOCT ¢ LAN
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I'nooaauu mpexku (Metropolitan Area Network - MAN)

bykBanaHO mpeBesieHO, TOBa € Ipajicka (B TOJSIM Ipaj) Mpeka, 3a Hes ca
ChLIECTBYBAIM M cTaHaaptu, kato IEEE 802.6, HO Te Beue He ce MOa3Bar, a
BMecto MAN ce rosopu 3a LAN nim WAN.

MexayMpesKOBH KOMYHUKAIIUU

OcHoBeH npodJeM: ChIiIacyBaHE Ha HEETHOPOIHU (HEXOMOT€HHU) MPEXKHU
(MpexXH C pa3IuyHU ONEPAUOHHU CUCTEMH, MMPUIIOKHU MPOTPAMU U KOMYHH-
KAIMOHHU MTPOTOKOJIN).

e ChriacyBaHe Ha MPEXKHU Ha PaBHUIIETO Ha T0IHUTE cioeBe Ha OSI
Mozena (internetworking)

e CrpriacyBaHe Ha MPEXKHU Ha PaBHUIIETO Ha TOpHUTE ciioeBe Ha OS]
Mozelna

(interoperability)

Koraro Mpexure ce pa3inyaBaT camo B 10JTHHTE CJI0€Be T€ Ce ChIIacyBar
qpes:

» Ha ¢u3udeckus caoil - KOHIIEHTPATOPH B IIOBTOPUTEIH
» Ha xaHamHus 1ol — MOCTOBe (OPHUIKOBE)
» Ha MpexoBus clloii — KOMyTaTOpH (CyHMTUYOBE) i MAPIIPyTH3ATOPH

C’BPJ’IaCYBaHG Ha MPCIKUTC, pa3jindaBalid CC B TOPHUTE CJI0€BE CTaBa YpPC3:

> Illar3 (gateway) — Bb3el MEXIy IBET€ MPEXH ChC CIEIHANICH cOPTyep

» [IpOTOKOJIHU CTEKOBE B KPAWHHUTE BH3JIU

Korato ce roBopu 3a ycTpoicTBa, KOUTO CBHP3BAT JIBE MPEKU B 001I1a
Mpexa, CTaBa JiyMa 3a CleluaIn3upad KOMIOTEP (MapuIpyTu3aTop, MocT,
IIJII03), KOWTO pabOTH HEMPEKHCHATO

KommioTsp, BKITIOYECH
€IHOBPEMEHHO KbM
RBETEC MPEXKHU

Mpod. Neopru CtosiHoB, TenekomyHukauuu - nekuum, Tema 11, OHP 5




3agavaTa Ha TE€3U KOMIIOTPU — BPh3KaTa MEXKYy MPEKUTE U MPEHACSHE HA

uHpopmalus (MakeTu) OoT eaHaTa B Apyrara 1 o0paTHO € rojiiMa CKOpOCT
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Mscmo na mocma (6pudoica) 6 OSI mooena

KoraTo koMmioTbpa CBbp3Ba TpU U MOBEYE MPEXKH, 110 CIIy>KeOHaTa
uH(pOopMaIus, KOATO MaKeTa ChIbPKa, U aKTYyalTHOTO ChCTOSIHUE Ha MpeXxaTa
TOM M30Mpa MapuIpyT 3a nakera. [IpouechT Ha U3dupaHe ce Hapuya

MapIIpyTU3AILNs, 2 KOMITIOTHPa — MAPLIPYTU3ATOP

Mapupyrusaropure (routers):

AHanu3upar ycioBusATa Ha Tpauka B Mpekara

N36upat ontuMaseH IbT CbOOpPa3HO MOMEHTHATA CUTYAIIHs

[Tonabpkat MOAEMHUTE BPb3KHU

OTKpUBAaT rPEUIKUTE U T.H.

Mapmpytuzaropute obenunasBat LAN u WAN B o6mia mpexa
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Msacmo na pymwvpa 6 OSI mooena
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