WAN u Internet peLueHus

21.05.2018

Short Cables {Usudly Less than 50 Fesi)
Leng Cables (Can Ba Sevard Miles Long)

Fredsco
Headguarters

Fredsco
Branch Office

Internet

Intranet VPN_ ="

Extranst VPN

PC2
Fredsco

Tl Supplier
Access VPN Tr-a PP

PC3
Fred at Home

(c) 2002-9 BI'Y, ®KH, UC, Kosarb A.C.

CPE - customer
premises
equipment
CSU/DSU -
channel service
unit/data service
unit




KoMmmyTauma kaHanoB, NakeToBs,
coo0LLEeHUN.

e KoMmyTauuna kaHanos

Frequency/Wavelength Division
Multiplexing, FDM / WDM)

Time Division Multiplexing, TDM, Hanpumep,
Synchronous Transfer Mode, STM

e KoMmMyTauuna nakeTos
aevuTarpaMmmMHbIN PeXnm
PEXNM BUPTYyanbHbLIX Lienen/kaHanos

e KommyTtaums coobLyeHnm
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FDM, yactoTHOE ynnoTtHeHune

— KommyTatop 1

ABGOHeHTCKMe KaHan.!

4 'y
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CoeauHeHue 2-1

Odemynsru-
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EBponenckne n amepukaHckue ctaHgapTHbIe
CKOPOCTU UM POBLIX NOTOKOB (E-X 1 T-X)

Amepuka | CCITT (Espona)

0603HayeHne Konuvectso Konuuectso CkopocTs, Konuuyecreo Konuvyecrso Ckopocrs,
CKOpOCTH ronocoBbiX KaHanos M6ut/c ronoCoBbIX  KaHanos M6ut/c
KaHanos npeabiaywiero : KaHanos npeabIAywero
YPOBHA YPOBHA

1 64 Kéut/c 1 64 Kbéut/c

24 1,544 30 2,048

4 6,312 4 8488
44,736 4 34,368
274,176 4 139,264
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CtaHpapTHble ckopocTn SDH(ITU-
T)/SONET(ANSI

SDH SONET CkopocTb

— - STS-1, 0C-1 51,840 M6ut/c
STM-1 STS-3, 0C-3. 155,520 M6ut/c
STM-3 STS-9, 0C-9 466,560 M6ut/c
STM-4 STS-12, 0C-12 622,080 M6ut/c
STM-6 STS-18, 0C-18 933,120 M6uT/c
STM-8 STS-24, 0C-24 1,244 T6u/cC
STM-12 STS-36, 0C-36 1,866 T6ut/C
STM-16 STS-48, 0C-48 2,488 Tout/c

(OC-) = Optical Carrier rate
OC-192 = 9,952 Gbps, OC-255 = 13,21 Gbps
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[TpumeHeHne SONET/SDH

Headquarters
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Apxutektypa ISDN
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Cnyx06bl ceten ISDN
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[Togknto4veHune K ISDN

.......-...

Lindoposoe
aboHeHTCKOE
okoH4yaHue (DSL),
2-nposoaHoe,
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*B ISDN nopaepskuBatoTcs 2 Tuna uHtepdeica ans obopyaoBaHus nonb3osatens: BRI n PRI

c

*Anpecaums B ISDN onucaHa ctaHgaptom ITU-T E.164, BbipaboTaHHbIM HA OCHOBE CTaHAapTa
E.163 (MexgyHapoaHbiv nnaH TenedoHHbIX HOMEPOB)

*Afpec cocTouT U3 Homepa aboHeHTa (Kog CTpaHbl, Kog ropoaa, HoMmep) 15 aecaTtnyHbIxX unadp,
agpeca aboHeHTa paamepom 40 AeCATUYHBIX Lndop.
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ISDN BRI — Ha4yanbHbIN (OCHOBHOW)
nHrepdeunc

e B}Voice, data
- Basic: D) Signaling, d
SRSy D D ) Signaling, data

— = Qverhead

1. Basic service
Rate: 192 kbps
Composition: B + B + D channels,
+ synchronization and framing

BRI — Basic Rate Interface (obbl4yHO npeanaraetcs, kak 128 Kbps kaHan):
2 KaHana Tuna B gns nepegayun gaHHbIX, oumdpoBaHHon peun 64 Kbps
1 kaHan tTuna D gna nepegaym ynpasnawowen nHgopmaunm 16 Kbps

2X64 + 1x16 + cnyxebHasa nHdgopmauuns = 192 Kbps
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ISDN PRI — Primary Service

.\

B

B PC_M

> voice
B channels
D

-’

> Signaling

2. Primary service
Rate: 1.544/2.048 Mbps
Composttion: 2.048 Mbps: 30 B channels at 64 kbps each
1 D channel at 64 kbps
1.544 Mbps: 23 B channels at 64 kbps each
1 D channel at 64 kbps

PRI — Primary Rate Interface, ocHoBHOM UHTepdeinc
Cocrtas - 30B+1D (EBpona, Poccus) unu 23B+1D (CLUA, AnoHus)
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[locne ISDN, nocne ATM

® TpeboBaHMs K NPOMYCKHOM CNOCOBHOCTM DbICTPO COCTapuUnu
ISDN 1 npuBenu Kk nossrneHno Hosou nnatdopmbl ansa ISDN —
ATM. Ctapble nHtepdencol ctanun HasbiBaTb N-ISDN
(Narrowband ), a HoBble B-ISDN (Broadband)

® ATM mn3-3a CrnoXXHOCTU U CTOMMOCTU, MOBCEMECTHO 3aMEHSAETCH
(3ameHeHo) Ha MPLS

® Vines — cosgaHus rubpunga ATM (cpopsapauHr Ha ocHose VPI/NVCI) u P,
T.€. MoNy4nTb cpegHee Mexay MapLipytunsaumen |[P-naketos u
KommyTaumen uenen ATM. MNo-npexxHeMy 310 oguH 13 Buaos «label
substitution», T.e. C€Tb C 3aMEHOMN METOK Ha KaXK[IOM y4yacTKe.

® Next Generation Networks (NGN), KOHBEpPreHTHble CETH,
TriplePlay, Quadruple play
® (OCHOBHasi CNOXHOCTb — COXHOCTb Nepexofa K NGN oT 06bI4HbIX ceTen
® OcHoBHoe ycTponcTBo — Softswitch — koopamnHaTop NGN-ceTn

® Haunbonee nssectHas becnnaTtHasa nnatgopma - Asterisk
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Frame Relay, ceTb C KOMMYyTaUneEN

[MaKETOB
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http://upload.wikimedia.org/wikipedia/en/2/2e/Frame_relay.jpg

Tononorun Frame Relay

Full-Mesh
Partial-Mesh %

Star (Hub-and-Spoke)
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Kagp Frame Relay

Address

e ®narmn Ha4vana v KoHua kagpa: 7E [01111110]
e 10 Obut agpeca — agpec/mMeTKka HanpaBneHus

e 6 OUT agpeca — norie oTcreXxXnBaHuUs
neperpy3ok (butel-cpniarmn FECN, BECN, DE)

e Data — cogepXuT nakeT CETEBOro ypPOBHS.
e FCS- frame check sequence (CRC)
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OTobpaxeHne DLCI B IP

<
DLCI: 500

@QSU/DSU

Inverse ARP or
v v Frame Relay Map

IP
DLCI (500) (10.1.1.1)
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[lpoTOKON curHanusauum LMI

2 1 1 1 1 Variable 2 1

Unnumbered _
LMIDLC! | information Protocol Call  |Message| Information | -~g

discriminator| reference | type elements

indicator

e LMI DLCI - obo3Ha4aeT kagp kak LM

e Message Type

Status-inquiry message — nossonset DTE
3anpalumBaTtb CTaTyC CEeTU

Status message — nepegaeT MHOpMaLMIO
B OTBET Ha 3anpockl 0 PVC un keep-alive-bl
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Multi-Protocol Label Switching (MPLS)

e Llenb: yckoputh IP goctaBky MCNoNb3ya METKU
BMecTOo |IP agpecos
naes Virtual Circuit (VC), «label substitution»
TEM He MeHee, aeutarpamma cogepxut IP agpec

PPP or Ethernet
header

VIS EEGEIS  |P header | remainder of link-layer frame

label Exp S TTL
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MPLS Tabnuubl

out
interface

0 i out
0 interface

1 1
0

D interface Serial3/0
ip address 10.1.1.1 255.255.255.252
tag-switching ip
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Basic MPLS Using OSPF

egress LSH  destination nouler

swapping  label swagping  penultimate hop
hopping
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MPLS VPN

CISCO:
“Configuring a
Basic MPLS
VPN example’
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