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B AT Internet #2488 - Ww L ESERMTA R LR - FHIEALE K
A#%mX  AEHAERRTEH (Data)@Ess - 8755 (Voice) ~ #4%
(Video)#L KR &4 Internet L Z# - /£ VPN H#fgey48 R b - Intranet
VPN & Extranet VPN =T R A £ [P @ 1> £ §iE 18184 Frane-Relay
% ATM Layer 2 Virtual Circuit ¥ X &ZEE VPN & IP % Laig
Al &4 Tunnel #7224 [P VPN 493k 4h - B TR B EH 2 — &

# A MPLS(Multi-Protocol Label Switching)##7R&iE E VPN 43%4
Fh e A R A - AR B — R RS R AR R BN
—JEHa e A 2 @ (Asynchronous Digital Subscriber Loop @ f4&
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C ER NS E TIREBREN 0 U E LRI RRERIRE -

(W8]



2

&
&

iy
N

R RRARAKE

RAE
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2~ Cisco MPLS VPN 54>

IP VPN A A % 8 (Tunnel) & #if £ 2 3 IP 493869 A P I E L 2 4
BYBdEBE > B A8 %8 H 45 H GRE(Generic Routing Encapsulation)
L2TP (Layer 2 Tunnel Protocol) ~ IPSec (IP Security) #= MPLS
(Multi-Protocol Label Switching) » 3Z F 2 e H#ATTRIEA P 89 L2
A # & Intranet VPN =, Extranet VPN -

GRE ~ L2TP ~ IPSec etk ey A A S B $2ha)2EE R
A IP 428 VPN SR EF X ERZIETHE A ¥ p—18 VPN
WO REEHE - FACTRRGEEIBH LSRR HARAFH
W KRR EI R EEHR S EERNEEHEE L AT
Hyoka X VPN YRGB8 B 838 s R B A P & VPN EAMREE
wE S FER P Y VPN @82 EEF 200 RIK -

MPLS VPN R{E B o BE &) N RZEEH P &) VPN » f B AT A &
MG ISPRAEAE  wh P E48 VPN @Ekbhgs > 25 b3
4 % ISP &) MPLS VPN Bp ] » B s ¥ B4 K K FEIR A P 9 VPN 48k 4 52
A -

3.2 MPLS VPN %45
42 MPLS VPN %24 % o 9 % Z 48354 — & MPLS VPN #3444 PE

& 25 (Provider Edge Router, PE Router) » Bf Edge LSR ; 5 — & MPLS
VPN #9349 P % & 2 (P Router) » B Core LSR; £ =4 A& H F 3%

CE #% & % (Customer Equipment Router) » PE Router ¥ 355t & & 4 &



A MPLS Network 2 44 8, 3 so A Label » 2% 24 25 5§ MPLS Network %
3 0% H Label # /% o ok 9 > PE Router 3 —AX B A A HA
MPLS VPN 3 4t » Bp H B VRF(VPN Routing/Forwarding instance) = 4&
= i 3248 K] VPN Routing #5 %t » PE router & & % 3 R F] VPN Group %
Routing Table » #t T 4£:% 18 PE Router § & & & F] VRF R3S £1E
i P Router X & zh 4t A 4% Label # MPLS Label Switch z4 4& » P Router
AHR R E B R ATM R # B 3% » —4& P Router X & ¥ MPLS
VPN A8 B sh st > R B 44k Label M5 3% £ % 3% ; CE router & — %

A # IP routing 2 Router B¢ %] - & % B MPLS VPN VRF zj 4 -

E] — Router T & % # & (Multiple) VRF - % — VRF B g 3
Routing/Forwarding Table » 4 37— Router R & #4549 — 47 Global
Routing Table » #% i VRF # 4| » 5 — Router T X F % B L2
Routing/Forwarding Table » B s &K E VPN Group % # 3§ ir
Routing/Forwarding Table’ BF VPN-A Group 2 4&45 VPN-A &) VRF Table
#4 Routing/Forwarding » VPN-B Group 2 4&#5 VPN-B # VRF Table %
Routing/Forwarding » i VPN-A #) Group & VPN-B &) Group # st R

548 B 17 B (Access) » AEE % VPN-A & VPN-B 48 A48 24 -

PE router #2 CE router i i — 4% IPv4 Routing Protocol 1% #2 » 4o



EBGP - RIP & # Static route - PE Routers % F B] & 4% b % &
MP-iBGP(MultiProtocol Interior Border Gateway Protocol) Session & i #4
VPN % &4 > B VPN:Ipv4 43k - MP-iBGP update &,4- VPN:Ipv4 4
hE & VPN # & 2 LABEL » —#& @ = VPN:Ipv4 address & & —#&7 » 78

gp RD+Ipv4 address & 48 — & —Bp 7 » RD(Router Distinguisher) » £ 2

#t % & % PE Router M #%—18 VRF > Bp— VRF $ £ 153189 RD & -

RD ¢ 44 & O04Bits » — #& #& X & Type(16Bits - 0X00) :
AS-number(16Bits) : VPN-ID(32Bits) % % % Type(16Bits » 0X01) :
IP-Address(32Bits) : VPN-ID(16Bits) » th.=-#&4#& R & & BGP Extended
Community # < E VPN Group #:43 % JE % Route update » RD+Ipv4
address 48 4-m P38 VPN:pv4 address * RD & % Global unique » A7 2L

VPN:Ipv4 address <, & = —(Unique) -

v VPN-A B F & RD f53% % 100 © 1 » & Ipv4 address % 10.1.1.1 »
#1 VPN-B A £ £ RD 8% % 100 : 2 » & Ipv4 address A& 10.1.1.1 » &p
100:1+10.1.1.1 £ 100:2+10.1.1.1 &% — & — = firak > VPN-A # VPN-B

A &4 1P address = £ 42 (Overlap)£ A °

MPLS VPN B B £ % - Routing =] i% 1% Extend community Route

Target i#* & &% import/export £ K[ VRF - Eit - B — Site T#Eif

7



import/export RT i % H 48 ff Routing -

# ¥ ¢4 RT(Route Target)Z PE

router #¢ %] MP-iBGP Routing update #% 444 4t Route Target & £ 2

Route finNERE] VRF £ & ¥ » %ol 3-1 2 &

m“?“_}

VPN Backbone lGP

PE-1

BGP,RIPYZ update for T
Net1 Next-Hop=CE-1 :
—

VPNAPYA update:
RDINELT, Next-hopPL-T
5Q0=5itel, RT=Geeen,

Label={imtCEY)

3-1

4o fE 3-2 Ao
# Site-3» B Site-2 # Site-3RD F] 4 100:2: F
Bt

Site-4 2 RD » A b F import 100:2 & 100:3 -

VPN-IPvd update 15 transiated inta
1Pv4 address [NetT) put into VRF
graen since RT=Green and
adverhsed to GE-2

Site-2 ~ Site-3 # RD 44 % 10:2 » Site-2 F

import 100:1 & 100:2; @ Site-3 % %o Site-2-~Site-4- &

%3 4 import Site-1 2z RD>

%v Site-1

% ZA 4 import



Logical view —»

o
S

P
"-37,"
G =9

—tt,

YRF VRF VRF

YRF

for site-1 forsite2  ——13 forsited for site4
Sie-1 rowtes Sae.2 routes
Site-1 roues Ste-2 routes Site-3 routes Site-3 routes
Site-2 ToWES Site.3 routes Sk ey

Site-4 routes

100:1 100:1 100:2 100:3
100:2 100:3
3-2

MPLS VPN #2# + 3 F & & LABEL stack % = # LABEL
Switching * % —/& LABEL #§ b4 & Switch % 3% % VPN-Ipv4 = BGP
Next-Hop address » #t Next-Hop address %% 8& IGP ff 2 2| PE 288 &8 4
4tk (Provider Edge Router address): LDP & sb(IP-prefix» LABEL)distribute
% MPLS network - % =% LABEL A & #|% PE router # & &) 78—
Outgoing interface 2, % /& &9 #f — 18 VRF Routing/Forwarding Table > sh 8
- & LABEL s 37i#i® MP-iBGP {%i#£ VRF Extend community #it

LABEL = %} & -



LDP(Label Distribution Protocol) » LDP * 2 #24% MPLS network ¥
neighbor discovery =5 e & & 3% LDP j% IP prefix & Label binding update
% neighbor » 4 MPLS Router 3 37.(IP-prefix » Label )48 ¥} & i 12 2 ¥ %] -

MPLS header 2 — 32Bits & 2 484y » B X 4o T ¢

LABEL = & & & K % 20bit » TTL % 8bit > HE 44582 IP header ¥
TTL #ic & £ 485 » BpH42®—18 LSR > TTL & & &% — » 25 TTL &
EHE KA OEERE B e LSR # &b%‘ &% 3% (Discard); COS
& # Class Of Service » ## % $8ARFS » S X% bottom of Stack » #] &7t
LABEL 2 & & & - xIE RIS Kt &4 @EH LABEL -

—f& Mm% o Label /)# L2-Header & L3-Header ¥ /] » & X4 F ¢

ATM Cell Header EXIIRZIR - DATA

{Packet over SONET/SDH)

LAN MAC Label Header

10



PE Router 14 CE Rouer z Ipv4 routing update® PE Router 4% ¢k route

5% 2% VPN-Ipv4 route » 2% & MP-iBGP A8 Bl £ 8(dn & 3-3 A7) > &3%

VPN-IPy4 update 15 transtoted into
1Pv4é addeess (Net1l put into VRF
green since RT=Green and
advertrsed to TE-2

¥PN Backbone IGP

I el
&. T

YPN-IPvA updale:
RO-NetT, Next-hop=+1i.1
SO0=8ite), RT=Green,

Label={mCET)

BGP,RIPVZ update for ] 1
NetdNext-Hop=CE-1

B 3-3

(1)SOO(Site Of Origin) : £ Zoh 4 & &4 VPN a7 ZE A28
Multi-home(8f £ 25 % 18 Link 2 # £ MPLS VPN PE):z#: > Hik
# % % Routing Loope BGP Router i 1 pu 4% %177 By ok PE 2% BGP
] 1% (advertised back) £ 48 ] ) site » SOO % 1 route-map 77 R &

% % PE-CE Router ¥ #4& neighbor » ¥ ik & & Routing Loop °
(2)RT 12
(3)Next-Hop
(4)Assign a Label based on VRF
2% R %1% 1% 1 MP-iBGP update £tk PE A7 & 49 neighbor -

s ey PE Wk 3] MP-iBGP ¥ 49 VPN:Ipv4 update i% 0 E b
VPN:Ipv4 route 2 % Ipv4 address # X, » 3£#F #& Ipv4 address AN EZ
VRF o # Af7#% VRF & PE Router ¥ VRF import RD &2 & » PE 3 #¥

st Ipv4 route i & EBGP ~ RIP , Static route 7 X #2 CE Router 44 g

11



4o B 3-3 Ao o

MPLS VPN & VRF & i i ¢ €144 interface 45 & » 4k interface
% % sub-interface 4o Frame-Relay sub-interface » Vlan sub-interface > [
— sub-interface 2 45 % ¥ — VRF » & 5] sub-interface ¥ % ] — VRF > Bp

] — VPN Group ¥ i% i& F] — Router 7R F] interface & & -

3.3 MPLS VPN k3t 388

(1) Internet Routing Table 3 VPN & VRF % & A% L Z
Routing/Forwarding Table - MPLS VPN 4% ¥ - Internet route 24 PE
Router ¥ Global Routing Table » 3 P Router R #&4E 47 VPN:Ipv4 BGP

Routing Table -

(2) PE Router & default route 2 #%: PE Router i default route TR
4K ] VRE> & 5] VRF £ default route =] 45 & 7~ F] &) Internet Gateway °
4o 8 3-4 p7 i 0 Site-2 # VRF H default route 45 & PE-IG & six £ Internet

Gateway °

12



x| Global routing

£ g

Vo et table with
it Internet routes

. " internet

PEJG
Label=PE-IG
IP packet 7‘
D=cisco.com
Global routing \ E——
table with ch:cggTz:;
Internet routes Global routing \ -

H — table with covered by the
B Internet routes default route to
e PEAG

. FE s - —
Mf":
Site-1 VRF (3
Site-1 routes _
Slte-Z routes IP packat
Site-1 routes

D=cisco.com

Site-2 routes e
34909 FED \
Site-2 '

3-4
(3) PE Router % 2 48 sub-interface Z2#%: CE Router 7 3L R 1% %
Internet route » PE Router 34 CE Router #% & import £ Internet
Global Routing » $b— sub-interface K B #4£47 VPN Group %
VRF @ PE A 224 T4 H 2 {8 sub-interface » — 4B sub-interface
for Internet » 5 —1& sub-interface for VPN Group » 4ét#F VPN
Group % sub-interface ¥ % Tunnel interface » $b— interface £ /5

# % 18 PE Router 45 VRF Table » 4o & 3-5 p = -



Global routing
table with
Internet routes

nternet

PE-IG ' subpntesface
' partof the

Label=

global routing
1 _tebledintamearl
P packet
Global routing '_D=gisco.com .
table with
Internet routes Global routing
mble with
Internet routes
Site-1 VRF \d PEA —
Site-1 routes N P packet |
" Site-2 VRF [ )
.. _b= X -
Site-2 routes. Site-1 routes cisco.com

Site-2 routes

-

Site-2

|

sublinterface 1
associated to '
L theVRE '

& 3-5
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£ - Redback Subscriber Management System %
K LGAF

4.1 L

RHERBCHS L RZE RERA P LEERE
Aa4E & 89 RFS - ADSL EIR R ERBUT B 4L SL T BRAR S
H-REEWMAE -

e
1511151

ADSL BHEEBRBHTLE S T2 %4 dial-up # lease lines s9/E 25 » 32
£ 5 iR a3 Internet AR REMH LEER > BEKe ADSL #40
lease lines —#% » 424 A P Bl 2 &4 TP frak AR F » 3 A 89 ADSL Rl [
dial-up #& 1% A PPP RAGEB AR HERF -

]

Bt ADSL EHERBE  &ME2 A8 - LHERFRS
(BRAS) R 2 A EWE X aHE X ADSL A A EHELEER
4-1 Fi 7 o

15



Internet

- Redback

P ; SMS(Subscriber
N | Management
; Systern)
i |
i
B 4-1

4.2 RedBack 7 42 3 B 42 ARk 25 (BRAS)

4.2.1 Redback SMS(Subscriber Management System)
Hardware

Redback BRAS H 374 SMS 500 ~ SMS 1800 v SMS 10000 =
HEERE G AL WA ISP AT A L SMS 1800 #» SMS 10000
BX o BB 4-2 A 5w 0 SMS 1800 £ % <1 32 4% 8000 concurrent

subscriber > # SMS 1800 £ % T 424 100000 concurrent subscriber e

16



~ SMS 10000
SMS 1800

B 4-2

(1)Control Engine(CE)/System Manager(SM)
® Performs all Mgmt & Control Functions
® | Required per Chassis
® CE3(1800)
233 MHz MMX Pentium processor
128 MB of DRAM, a 512 KB cache, 8 MB of flash
memory
® SM (10000)
4 x PowerPC
128MB of DRAM upgradable to 512MB

(2)Forwarding Engine(FE)/Connection Manager(CM)
®  Performs all Packet Forwarding between /O Modules
1 Required per Chassis
No OS Overhead - Tight Code Loop
FE2
Dual, 233 MHz, Pentium processors
16 MB base memory expandable in 16 MB
increments (to at least 48 MB)

17



Performance and scalability enhancements w/ later
software (version 3.0)

' A

Frame Relay
2 Port HSSI
2 Port Clear Channel DS-3
2 Port Channelized DS-3
2 Port E3 (Q300)
8 Port T1/E1
ATM
2 Port DS-3 UNI
2 Port OC-3¢ UNI
2 Port E3 (Q300)
PoS
2 x OC-3 PoS tEthernet
2 10/100 Ethernet
(SMS 10000 only)
® ATM
2x 0C-12
® POS
2x OC-12
® [Fthemnet
2 x Gigabit Ethernet
® Future
Channelized OC-12 packet
0C-48

4.2.2 Redback SMS A A &HHA

#5% #% RedBack BRAS #3451k » ST H AR — R
% > 4w E 4-2:
Context : 487 #3545 M &9 & £ % & % (Virtual Router) °

Interface : &Kt 4e Context &) f # / & > Layer3 #9 4 ® IP address

18



SRR
Port: HEHMREN & > & VO KA -
Circuit : ATM /& A 44 subscriber &) j& 3 18 i# (Virtual Channel) -
Subscriber : ADSL B & » A 7 1P address & & 23k -
Bind : (1)bind interface - ¥ EBE N GHRFTENTGZRLR -
(2)bind sunscriber - #% /& #t /> & £ subscriber & 5 ## 38 & 2
T
(3)bind authentication — %= bind subscriber » {2 x4 PPP & 2

#eHl o

SMS

Ve \ ¢ Context
ATM 6/0 | ENET 0/0
E @ +Interface
verovenios L[ n
 ENET 3/0 #Port
ATM 6/1 & Circuit

[enersn $Bind

¢ Subscriber Database

& 4-2
RIEBSEA P AR @Y X, IP 31 8,4 JE 8] Link Layer & R~

] &) @, 2 (Encapsulation) 7 2.

19



(1)Bridged — ATU-R 3% & 5%, bridged mode » IP s R & £ A 7 #L
BRAS w3 4 B - 3 A XA A P

2 B i [5) — 48 5% (Subnet) » ko ) 4-3 AT ©

PG ATU-R DSLAM Network

% ™
SIS o e y

' I : ‘ B
10BaseT 10BaseT ;.. XDSL o xDSL . SONET/SDH  SONET/SDH  SONET/SDH 10BaseT
- . Lo ik © il il
E=A
4-3

(2)Routed— ATU-R 2% & 5% Routed mode » H— M F & 8 &I

W o a8 4-4 o o

20



PC ATU-R DSLAM Network SMS

) . - NS
10BaseT 10BaseT xDSL ¢ xDSL SONET/SOH ‘SONETISDH ‘SONET/SDH  10BaseT
4-4
(3)PPP
(4)PPPOE

4.3 RedBack SMS 422 % #3743 %

4.3.1 2%
1. 5 &35 # 3 2 RS-232 console port
2. 4 A pins 2, 3 and 5 on db9 connector
3. B A M AEA 9600, 8, 1 and none; no handshaking
4. H#&
50 k—%iBf2% 0 E-RAKRER S RAHBTR
4.3.2 Fnisk 2
RedBack SMS #A7453% % .35 System ~ Context » Profile ~ Port

#o Bind #3450 8T

System Ef 4~4



® [dentification
hostname
location
administrator
® [ogging

5] 4o

[local]RedBack(config)#system hostname Redl
[local]Red1(config)#system contact J.Doe
[local]Red]1(config)#system location 1st Floor
[local]Red1(config)#logging console

Context 2} 454~

Local context
Administrator
Management interface

18] 4o -

[local]Red1(config)#context local
[local]Red1(config-ctx)#administrator root password root
[local]Red1(config-ctx)#interface mgmt
[local]Red1(config-if)#ip address 10.1.1.1 255.255.255.0
[local]Red1(config-if)#ip arp arpa

Port ¥2 Bind &5 44~

Port Ethernet 0/0
RJ-45
10/100 Ethernet; full or half-duplex
Auto-sensing or fixed configuration
End station only - will not route subscriber traffic

18] 4o :

[local]Red1(config)#port ethernet 0/0
[local]Red1(config-port)#medium speed 10 duplex half
{localjRed1(config-port)#bind interface mgmt local
[local]Red!(config-port)#no shutdown

%o [ 4-5 Ao



ATMGQ

AT 6/]

SMS 1800

,

| CNET 00 =

| ENET 30

ENET51

B 4

=

-5

4.4 RedBack SMS =/ #& B & A

4.4.1 Routed 1483/Bridged 1483

Telnet
console

1

RedBack SMS #% Routed 1483/Bridged 1483 w4 &, %

(Encapsulation)#; 8% » &4 DHCP Relay > A R 4o Static route

RIPv2 ~ OSPF % &4 Routing Protocol £ 77 » 242 Bl 3 A, 49 ADSL

A P % 4o lease lines Az &9 495 R Fo B &£ &9 IP k4R -

4.4.2 PPP over Ethernet

RedBack SMS # PPP over Ethernet &5 &, & (Encapsulation)

45 > LA & IP address pool # fig A8 IP #E 77 > 3B 4% 454 49 ADSL

R P #5#| B PPPoE k4 -



4.4.3 Traffic Shaping

RedBack SMS $% ## Traffic Shaping &) 2/ A& R ACAB & % 4

4.4.4 Service Selection

RedBack SMS 4 f&# &+ (Service Selection)zh f » ¥ &4

ISP #24% % #& AR 7542 ADSL H B 43842 -

4.4.5 Multicast

RedBack SMS # IGMPv1 ~ IGMPv2 #v IGMP Proxy # #& -

7 3% 4% Multicast R 7% °

4.4.6 VPN

RedBack SMS # L2TP LAC/LNS-~GRE % Tunneling 4 &

TRAEAR S AF 5, VPN 4 -

4.4.7 Hibhhe

SNMP # % =/ & ~ Radius Accounting ~ Secured ARP % /7 5t -



15 ~ IP over DWDM 443

&% E >k % 1% DWDM(Dense Wave Division Multiplexing)# &
FAKES THRMBEREEROAERAA —FRLBREFE LA
R e B — {2 8 /G (transmission medium) 2| 4~ & % 18 J¢ 18 i (optic
channel) » & — B B EE A R E &KL - AIHEZZITTRARK
HMRBRAESBGEREE  ARERSIH I ENEBOLENTA -

IP over DWDM & —# A&7 A DWDM #% IP 3t & over optic
layer RAZE - M S04k 4038 50 A 48 vk 25 9138 25 ] (end-to-end )24 42 A o3
WRARMEE > RERARRBTHEMEH -

WDM Support 4 % 8 8:% & @ DWDM =T Support 16~128 {8 %

£ o

5.2 DWDM &4k K22 4%

DWDM &)k K224 B 5-1 AT7 -



5-1

# DWDM g9 B R EH T 4o - 2E DWDM 24X TFTEBALART
1+ PR 48R3,
(1) % & % T B(Multiplexer)Fv %k & # % T % (Demultiplexer)

(2) % 4&4/4 Y % (Transceiver)
(3) Optical Amplifier
F# K 3 (Optical Amplifier) #4€ F} RA K3/~ R E&RERL
B4 —EA&RESHAERBTES -
MR BEERRBER  AERBRAETHERETUEK - HKR
BE AR CRAMR S  Throughtput 31 # H15 573 sv 20dB -
(4) Wavelength Converters
& K232 % (Wavelength Converters )7 B — 1Rk B AT R

BB A —EARFERAOHE B -

26



-rH J

(5) K EER S T % (Wavelength Add/Drop Multiplexer)

JSCF-HJ LT" é’] 7](3/&%
(6) Optical CrossConnect

38 13 58 E A (Add) & B 3 (Drop)
gjl N 'ﬂg-m)\fﬂi%/f uu& N /1ITE] ﬁ (&'Lé'fn % l_.

% CrossConnect

A EERARASNS B LB A A e REEEE

(Dispersion Compensation Device) ~ JE/& 5 ~ X[BEE ~ EBARB - A&

MMaBG SR

DWDM # #7447 1530.33-1563.86nm & £ 7 &) & £+ 18 7R ] &9 %
fo R A BRRE

BT o

# Inm > 338k £ ZAR ek KA B FE 5 4 e AT
5.3 1P over DWDM

(1) B A7 3k

&5 SONET/SDH # ##7 9k &
&y traffic » {2 36 R & 3E

1& 1% Constant bit rate

1% 4-1% Internet 35 2 Bursty &9 traffic »
(2)IP & 4 over DWDM +] 4# 4% header #9 overhead % 4
(3)SONET/SDH %

_%ii/]\ =]
LA o B34 OC-192 ;A b - B A E
4T ©

I

M

HPEAEARK
(4) 4% A TP over DWDM # T 1% 4

£%] OC-192 2L & - 1P %
latency 4.7 tt 3% 3% SONET/SDH /& -

T L&)

27



(5)IP over DWDM A A 250 R E MR RE R A FHER T HE -
(6) BATE 47 L&y R A - IP #4 é.:% 1% SONET/SDH & over DWDM
REENAE S > RRFEEES IP/DWDM - SONET/SDH

WARE B o 52 A

iy

SONET/SDH Ip

WDM Optical NetWork J

5-2
(7) 7> 1P over DWDM 7 & &9 1P 3% & % Throughtput & % Terabits/s

b BRETSAEAE L OISR -

5.4 IP over DWDM & E& 59 HL 8
(1)DWDM &4 Error Detection #; SONET #8 £ -

(2)IP over DWDM &5 Network protection technology & & #i& — 25 &

Hee

28



(3)DWDM g 7~ 1% SONET/SDH 3[4 # vendor specific: 1245 & & &
AE R M ABME -

(4) # & Quality of Service(QoS)# %! v 77 implement -

(5) Wavelength Routing °

IPover DWDM #: 2 & KB R 2 EAT - #MCRMARFA > 12

o B KB A ISP ATIRA - A - MR ARERTHR

B e

29



I AN

n}:%

K # Internet #9brig i & » ABLA F P 4 Internet 498 F 42 3% 1K
A VPN 22 F K > Bk [Py HIaME% FRE VPN IRT - ©& %
S ERAH % ISP(Internet Service Provider)#y F# 49 L -
MPLS VPN ruffstmyzi#Es Tunnel B A ¥ 5 a945% > Ed T F
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