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[ 10100E

X 86 EoS Customer
Card

Figure 2: A Metro network using both SONET/SDH and DWDM
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(4) Link Aggregation (IEEE 802.3 ad)

Link Aggregation &y sE i Sk B R E R — & #E
Ly BIA R AR o W RE A AT G WL KA £ POP BE 2 ]
DR EEAEERBEBRAGERL - Pl ARBOALE T
AH 1Gbps » 1247 & LA 10GE 4384244 8% > Link Aggregation
2R 4F 6418 4% 0 M3E B AP 10GE 8 » Link Aggregation 17 &
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A e %% A B IRFE 642 VPN -~ INTERNET AR5 & 2 &
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(1) L2 Virtual Private Network (VPN)

L2 VPN f& Metro Ethernet ] % #% % Transparent LAN
Service (TLS)ARFS o sLARFE 16 % B2 A P Aot Z B - £ B
#iE @A > AP & A A A &9 IEE 802.1Q VLAN &
B A EFETHARABHE BHSBRERLENHEE -

AR 3R 48 T LB 4348 A 9 sty A A

e Ethernet over SONET/SDH & WDM: #t#é % X 4 2 ¥}
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e VLAN Stacking: st X & 5 Zhiddk > HIEHLARM
e FEthernet over MPLS: b h X T A B H B & 5 22
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% T 44525 » B 4k VLAN Stacking A% L2 VPN & ff £/
AeyREF K -
#3869 VLAN Stacking & £ —BBIEH E T » £RAR
# VLAN ID % 3 fu % =18 VLAN ID > A& %] R F] A £ &
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% —18 VLAN ID 4-&c4 4000 @R EI A £ > mEEA P T
L {¢ A % —18 VLAN ID #14 B & 38 4E A &9 4000 18 K B
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BP M ho £ AR A A 2 A 0 MBS BCRHE
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Eo MPLS 4 L2 VPN R ¥ E R &) AR R A L &
B %74 IETF draft £ &% EoMPLS point-to-point (Draft
Martini)& Multipoint (Draft Kompella) - f © # Ethernet #t
6 IRAGIREE 6 MPLS 4838 1%3%8% » € 94w MPLS 4%
B EBRRBEHEEGH AN TR T A Bt MPLS
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EoMPLS =T & % Ak VLAN Stacking 400018 /il / # ¥ &9
FR.#] > MPLS 42 8 69484 & 20bit 38 X# VLANID &) 12bit
ko8 4 PR Bk € £ 69 % MPLS 42 8 & A AR~ F K (local
Significance) > {£4% £ #& 7t R B A28 VLANID #97%5 K -
MPLS 324t % B X BRF K -

MPLS % 3% 3512 F 67 05 5 35 36 g LR U7 3R T A6~ RABL
R PR E - MBRE A EIERE AR - MPLS &
T35 L3 B4 (3o OSPF) RBERFHEERY (o
LDP ~RSVP)+ B btz 4935 & 32 7 & tb E 41K 48 STP & L2

W RAE -

VLAN Stacked Frame

Data Pad
146-15008) {if needed)

VLANTag (4B)
. TwTwe  prionty cF .
| Ox8100(16bit) | (3bits) | (1bit)
e

Figure 3: Organization of a stacked VLAN Ethernet frame

21



MPLS Label (4B)

Figure 4: Organization of Ethernet frames in MPLS

(2) Internet Access & L3 VPN

#| 7 7 E) &9 VLAN T ;A {£ 18 %) A P i 3 2] ISP sA3R 44
Internet Access BRF @ F P Bl BGRHEEE R A — B T A4
2 » 47597 LA#] A 7R F] 8 VLAN 32 4% Internet Access ~ L2 VPN
% L3 VPN % » o8 5 A7 - F#@BE SR A MPLS &
MBS AN B4 0 BA VLAN 3% & A & #4275 (local
significance)4% 1 » #8938 K € X FR7 VLAN ID R 7 4095 &
R4 - REGE L@ A P TR EEL VLAN {4 > 8

ISP Z & & #& s 7F Fl 89 VLAN B BP 7T -
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Figure 5: EOMPLS can provide both L2 VPN service and

(3) - #ALARF5(Differentiated Service)
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R NEE > TR GHBPIT R E BE LM -
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SARFEBRDE - AHERS BT AT KRB RE R
MNAE S ko R RIBAr s ~ B #3bfast ~ VLANID #1448 -
S HEALE T A TRFIHA R H R R R B4 F R FI3R
K o Fle¥ #8446 - £ T4 IEEE 802.1P ~ IP Diffserv
2% MPLS Exp # XAZ 7385 - % #54 7 B A7) 693085 » 243
% 4 £ 85 45 24 Weight Random Early Detection (WRED)# X,

EEHa -

(4) #HRNBE/BALRF R EEE ~ R
FRFSIRE A — MM T4 E B — 48 LR R
B EERBEORE 0 MEF R BIE R £ F R
BRBBEHSFESNE - @R RHEEAM ACL (access
control list) &, Qos Sh AL BF » XMBHIKAELBERZHE » UIR
FARIE F RARIAFF a9 45 M o 38 F R R AR AR O R

BERAEHG AR EPFRNBE -

3.43 3% EHE
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B RS 0 R A SREIRAGR - @GBS R G
N &R 2T R MR 0 MY R A MR JE R 3 AE A

Bk JEER P AR RRGENITA -

(1) FReEHH
% Ethernet /&% & /& A /£ LAN #4383% {248 AN 40 € 48
B35 A e ST e MRA] B4R B ] 1@1% - Ethernet #
Fl Spanning Tree & # ] » A SR BIFRHARE > Ak
Bz EARH T L REBAKE > ARAN TR
£ X -8 #7> SONET #4 B $y 4% 3% 17385 ] R A S0msec: Ethernet
MBREHERRA > #REFT - BRRE CHRORFRIER
R AFE4%E S E o B ATR 7 Spanning Tree #9438 7 X 4 » &
AESECERLER T ORMARE  TRAEEUE R ER
#l
e IEEE 8021.s (Multiple Spanning Tree) :
T 3242 £ VLAN 8938 35t % 18 Spanning Tree > 'L R &

REE—EBEHEESORE EAMICEORBRATHEL
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PR AR -
e IEEE 802.1w (Rapid Reconfiguration of Spanning Tree)

R — kg EE S K €T AR IRE R 2
H—FARN o HR—ERFLEHA 0 128 SONET 91k
L% R] SOmsec b REBREKIE » KEFEFLEBRBNT
K

e IEEE 802.3ad (Link Aggregation)
RAEE — BB AN — 2 BT RARE o IR T hRiIRiRE
gh o BT AR AR bR A AR FH AR -
e IEEE 802.17 (Resilient Packet Ring) :

IR R 50 msec X HIEIRE -

o MPLSRULABMBFRMZIBATE
bo T I A LSP -~ Rtk K28 % (Fast Reroute)
B LSP preemption % 34k o &4k 7 X T SR ARAF R AL H

Fl ARG S RARM R R e dx 7 K o

(2) ok 4 3% A4 5
Ethernet ¥ 3 £ N ZEg 4 L uEMF] » K% SONET
FAE 35l k& E(LOS) ~ BB R E LRDDE T A RIAT

Mk & P H| B o [B)8F Ethernet 40734 &b H BRI B A B AR 3%
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#5 & (BER) » bz sh 0 A M OA&M 3 St 4o 4 B B3R AE
BERM ML RRABEETAERAY -

B ATA8 B 5t B & B - OA&M s ah %45 4% & E#> IEEE
802.3ah Ethernet in the First Mile (EFM) T4/ a3 ¥ £ &
Ay KiEETY © — R ELHREA Ethernet #94T $44x

(Preamble) » 7 — #8432 £ E R4k B LABIE F X 3248 -

3.5 e A shAR B B A
$CFE R Optical Ethernet/MPLS AR5 A 45 % R I B © 4o Atrica
ForcelO ~ Laurel & Juniper % » WA TF A3 b HN T35 - R ER

Est il EHEE -

3.5.1 Atrica

Atrica 23] % 2000 2 A& 3 com 23] 3FPIAE 3L 3L E 2 4%
& # % 3 com ~ Benchmark capital #v Accel Partners 4 » 2001 £ # %
%12 2> 5] France Telecom » SBC Communications ~ Telia + Bezeq #v
BellSouth Corporation 48 4% & o

Atrica £ & % #7424 Optical Ethernet & » UERANHEE

49987 3 4o
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e Ethernet Internet Services
e Optical Ethernet Private Line Services
e Optical Ethernet Transparent LAN Services (TLS)

e Optical Ethernet Metro Core Transport Services

BATS NGB AZ A DA A-8800/A-8100 Optical Ethernet Core
Switch & A-2100 Optical Ethernet Edge Switch °
o A-8800/A-8100 E & AR 4t % %A MPLS RIRTAEZ F# 3K
# > T %3 1G/10G Ethernet - DWDM & OADM % R & > &
25T 3% 150Gps » £ MPLS sh#E 7 X 3% & ¥ 158848 - 473k
17385 SOms AP > 9 B4 3, 4A 2 SONET/SDH transport
EHREZMELE -
e A-2100 % L2 switch 2 #E%f > T X 3% 10/100 Ethernet >
Gigabit Ethernet & TDM & -

FIRA A LREAEREE > BRAN B EHA ASPEN (Atrica
Service Platform for Ethernet Networks)fr #2 4 &9 GUI &, APl & »
HRB R T IR AR @:

o 2 4 point-to-point . point-to-multipoint )&
multipoint-to-multipoint A& #%: Fast Ethernet & Gigabit Ethernet
Jhd e

e 3%4# Circuit Emulation ARF% 3t BARESER: TI/EL ~ T3/E3 -
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STM-1/0C3 & STM-4/0C12 =z TDM H-& -

Wna ER T
e Ethernet % #752 #§ 84X, SDH/SONET * sz & F — X 8y transport

AT 2 12 4o 77 P IE 30 4¢ 30,4 B9 SONET 493k #4 4%8 A #7464 Optical
Ethernet 443& > A8 B M &2 & &M 42 -

o HubmF ¥ &F7 Router-based Ethernet 7 &, € 3% o sk A [F1K

e 3%/ 3] 4.5 MEF(Metro Ethernet Forum) st & 2 — » ##> Metro
Network Hii48 & &9¥1% - %38 kKA MPLS %4% - 32
%A MPLS % # % Scalability ~ flexibility ~ protection per
connection ¥ 4% ZE £/ & 7 RPR -

o ¥ 324 end-to-end QoS Z SLA 48§ F4, » MEF €t it

G R

3.5.2 ForcelO Networks

Forcel0 4. 57 S # M L R XA &/~ 3) » Forcel0 £ B8 E &4
E1200 & E600 d#& > A B4 L2 switching & L3 Routing 3/ & % & 24
fE Switch/Router 3% % » 7T #24#% 1G/10G Ethernet ~ Ethernet over SDH ~
POS % 7 & » H R AE S 5T & iE 1.2Tbps & 600Gbps -
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Yotk B KR AEE LA ST EAN
e Content Server Aggregation
e Cluster/Grid Computing

e Internet Exchange

e Metro Ethernet service
HNNAELXTEEHEA

e i 1.2Tbps Non-blocking Switch Fabric Z 3 # 7 X, R B} % — &
&) Optical Backplane #% % 7% % » 2L M4 Passive Copper Backplane
RASRIBOFRE SNRAEERHTHA-E - E-LHia
T B BB RARAER > LR EEH TH TS
R BRI 2% Forcel) NEMEA S FHEASF
A ER -

o RWBEHEKDFRE XAEFMARIEAREBA BT - FE25E
T 4% 4% Line-rate » 36 AR 451838 1 RAKBRHH 05 - 2 A4S 4514
#7TF — 4K Streaming Media A& 48 il /& A ¥T 324 5k 2 X 4449
3% o

o TR 5 iE 336 3% Gigabit F @ & 28 3% 10 Gigabit & -

3.5.3 Laurel Networks

Laurel X £44 & & % ST200 =] {4 % IP/MPLS #9352 edge %1 -
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M & S Layer 2 transport over MPLS zh 48 4h > F] 85 A% L3 Routing
B MPLS IP VPN 4t » 3t 7 % 4% % # @40 ATM - Frame Relay ~
POS/PPP ~ Cisco HDLC ~ TDM - Ethernet - X.86 Ethernet Over
SONET/SDH % - # & #3467 i 160Gps °
Laurel B 324 2 A4t # - 8¢ [ PS (Laurel Provisioning System) =]
RABRBREEREEDE - £ GUI FBENESE - BlEraiR4 APL
RETHELBTH OSS 24845
#d Laurel 89 & LT RBGBRBEZ A
e ATM - Frame Relay & Ethernet #8938 Ak #5: 4% & Layer 2
transport over MPLS #5447 > #t & & 7T 4§ /&2 ATM~Frame Relay
% Ethernet Private Line Service # ) — IP/MPLS 493 {%1% > F2
4% B A z ATM -~ Frame Relay 4835 7+ 4& 9 3t = PR A ©
e MPLS IP VPN 7%
e Internet Access AR
Laurel £ =X 245 4
o 3%/ Level (3)i@ 2 8] 7oty &1k » 48 L ¥ % IETF Draft
Martini ¥ 3.3 & A 7K B2 % A RAS - #2485 Multi-Service
Over MPLS © B &7 Level Q)% ik A &% > A L HEB A ATIRE

1% %, ATM ~ Frame Relay 1% 4L BR 75 85 > 2 i B 38 R AT 69 AR L ©
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e resilience 1R ¥ 73R A 16ms A BRBELBMERT

L AEA

Yy

g

3.5.4 Juniper (/& Unisphere)

Juniper 22 & A Sz IP FEkd B - 2002 F4 0
Unisphere & ° A3t # 7 edge router 89 Z o7 F £ 3689 23 -

Unisphere ERX1400 % % zh 4t % Edge 3% # ° PR 7T #4 % BRAS -
W% XDSL AR#%#h » 7T # % Edge Router > 3#24% IP VPN ~ MPLS

$ R -
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%% ERXMPLS K 4848 2 H ik

Multi-Protocol Label Swithing (MPLS) & — 58 #7 &1 1442 & B 47 » 44
WREGANFEEHN L RAEKR ARG R ATRBET
ERBERANGZANAA I (1)ATM 2] IP @ 5 8 FAR (2) BB OB G
BxBEEE G)FHRA QoS 28d - MPLS it R RB BN IP 458 -
AREERBHBEARO R IPEE - SHBMBROGERLEN: T

UAFRFIIEEZF R Rt LRME — R EMH & Qos H#E °

41MPLS £33 % &

MPLS 48 §fl F 3240 B 6 AR ©
e Label Switch Router (LSR)
s MPLS 1R 848 B 2 W53kt
e Label Edge Router (LER)
F#d MPLS st 2 F — @M R o3 > LER A T %

MPLS 42 & Rb £ 4 €0 L - 48 B MPLS 4938 77 15 4% &

=M  ERX & X &M A LER XM AL -
e Forwarding Equipvalence Class (FEC)

Bl —#ait o XA BEHME  TUE—2aF K Kia

Bas e H R o 4o 192.168.0.0/16 £ 2 m F X, - M4
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ERAR  wwif R RBR IR - By RN - BA
¥4 SA 192.168.1.1 ~ DA192.168.16.1 ~ TCP Source port
80 -

e Label Distribution Protocol
3% MPLS 42 & ¥ & FEC ¥ X 2 @i € - ERX %%
ZAERZ R, L1 T ¢ Label Distribution Protocol (LDP) -

Constrain base Routing Label Distribution Protocol
(CD-LDP) #v Resource Reservation Protocol with Traffic
Engineering extensions (RSVP-TE)

o [Label Switched Path (LSP)

1+ MPLS @34 i AR 3| H3h 2 348 » LSP R EHMH -

-
MPLS Terminology
@ LSR - Label Switched Router ® LDP ~ Label Distribution Protocol
® LER - Label Edge Router =~ Runs hetween LDP peers to form
® FEC - Forwarding Equivalence Class sessions
~  Group of packets that are @ LSP - Label Switched Path
treated the same way for - Unidirectional
forwarding purposes
U*Y X 20

MPLS Domain

M6 MPLS #3@ % & j




4.2 & 24 X (Overlay Model)

BA AT SR MEEREREK - IPAAES M ATMER £
s B4 b & IP S ATM £ R B #a 60 a3 347 B gt £ TP 1 ATM

RRELEEBREEAMMEERE - ATMXRELE2 Bt HRHIP

o8

nu\r

mERB@Ee MATM XSS AEZIRBREATX > ERwEE =
BHathziNE » kB 7 AT o

B 240 OSPF 40 ISIS By AW T > BB F R B AN EEE Y
Mk AL EEEX TSR IR 2MEY VCREZEME - ATMVC &
EEAEAEY  AATHRELY  BEBEA VCREHEEN LS
Rz MERFIAFTERIEKRF X ATMVC 84E& -

F R EN VC BEHEARKE K EHAAEE N-squared 7
MEBRLANND2) $EREVEEBLIFRM - B 8T > # S
B Bhontd FEES 445 VCRE  f— & VCREZUPVC T
REL B FHFTAEL > BHARFFAFELEMRGTRE -

MPLS # £ M A KXY A EHEE  wB I - HaRRFEXEL

¥ R AR A N-squared A8 » Eitivia T HABOHBEMN - MERSTAEFLR
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B X ek 4o ATM ~ Frame Relay TR B A e /) X £ 935 B @ 3H T
4o OSPF ~ISIS » E Lt & &A1& A IP 38 & € 2 LSR 3% - IRFFHR
HEEEZTREREREEZTURGEHERE  FIHFRAE 2R R

B B A Z 2 He BOFR T S M E] -

Overlay Model:
IP Access Utilizing ATM Core

/ \\

Bl7 & &4 X (Overlay Model)
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.

Overlay Model Scalability

® Problem: as network grows, # of VCs grows

geometrically (i.e., the n? problem).

B8 EAm AR MME

MPLS Scalability

* Traditional model has routers at the edge, switches at the

core.
« MPLS model makes all devices routing capable

B9 MPLSH# &%
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4.3 MPLS Z 4 # &,

MPLS /£ #9852 A 0 R @ LR HAR T3 6 - B4 o SR K
242 - MPLS 20bit 424 £ &3t AR E T — B b & 8 - MPLS 2 &y 2
34840 ATM 2, Frame Relay /& ##384% > {2 & H R %] & B A& - MPLS 4%
B EIEF XL BIREREFMIR D MR ERENE - AT N
MPLS LSR 2 %I & -

4o [8 10 A7% » MPLS #9358 % — 838 o %5 5 251K B 694 hk R T H F 4
4 0 3R FEC T4 b LAZKE > FE2 T —EH -

T — B > Bd BEAZE TR AT — 18 8 B RIE IR K
o LSR B BB ZEBE  BFHEZREN > REFXET—EH
25 o MPLS #3545 F 2 35124 2 A LSP» WHETHEAKAN TR ERTF
495 %) o35 e %o @ MPLSLSR e ER AR EH X T —1E%
RN BLIHEL  TAYKARWEABEHRAS

MPLS 4% # 635 w B4 2 KA 24 LSR A R BT EFER
&~ A2 B AE % > 1841 ;L2 experimental A4 & 3% #H4E 1P TOC R d
#0r#] MPLS A2 > — 4tz S M4 & 43 &% X 4E A #F 42 MPLS
124 A2 3E 30 8 B4 /L &Y Time to Live (TTL)4 #8450 IP 44 é22 TTL
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WA AoEnleEn P EERBREAN  TURHCOEE -
8 11 887 & MPLS 2 & 3 51 & X > 5 — #0052 #§ 20 4w L2 MPLS

B A A ATMPVC 2 VPI/VCI &% & Frame Relay DLCI A4 &7 » i&

F R T HE A R ERIRA] -

Multi Protocol Label Switching

Source

[DataGram]

Destination

B 10 MPLSE /% # R
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MPLS Shim Label

—~
20 Bits

3 Bits 1 Bt 8B8its

B11 MPLS# &

4.4 MPLS #t# X, (Frame # X))

B 2B RHHARR 2 RBRRBIHRETE BT 2ERER

Shho b MPLS 124 - A k&4t e, -

$A PPP 5d& % > MPLS Control Protocol (MPLSCP) & & & & MPLS
1& i PPP #} € ##4x 8281 14 -

£ LAN R @& RAEH a9 &8 & © 8847 4£ A A& Unicast MPLS #¢

¢, » 8848 & A & Multicast MPLS 3t¢, - i3 28 E A FE @ & GE R}

@ & LLC 4% A8 45 SNAP 4 ¥ -

Frane Relay 2 SNAP Network Layer Protocol IP (NLPID)A# 43

2L

axX A&
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A 8847 -

2 A4 A ATM PVC #945]F » B] 24 AALS SNAP 31 # 7 X, > £ SNAP

Wiz % 8847 BHARFAATHNBL I XAREROFE -

MPLS Encapsulation Strategies (Frame Mode)
fgri; ing 1P Header Data
Egg;?f; IP Header ~ Daw
Frame Relay b ' :
Labeling “Labet:’ IP Header Data 5 1
(PVC) SO ﬁ
ATM
Labeling 1P Header Data
(PVC)

B 12 MPLS#t# # &, (Frame Mode)

4.5 MPLS 34 (Cell #£ X))

3% 4 ATM Switch % F #493% - 1£3] i MPLS B 8F > RAFTA 8
BB B REBATM RBRBARLROEN TURBIERAEAT
B ATM R @48 4R 635 A B M4 B T o do db3h T IR 4EK PVC &)

PA%E 0 {22 MPLS # &5 X B sbsp A ARk % o & ATM X B2 AR
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A IP i Bk 0 2 E @R MR 10 & X ATM VPI/VCI 3%
BAe s ATM 44 %18 MPLS AR 8 15 ¥ & 2] &1 cell 89 VPI/VCL>
R R AL AALS SNAP 5 ot ey X AL ATM R BEFRE
4 AALS SNAP 3t &, - 72 MPLS #4835 A 0 2 LER 3% £ AALS SNAP
BEXE 0 A ATM #3843 814 A VPI/VCI A » 4B 13 Aim » &

MPLS #4938 # 0 2 LER %45 ATM #f &L &4 5%, AALS 3644 0 4%

MPLS 2 &4 X B Exp R TTL 4 » R R 2t A g% 4% W

~#| A VPI/VCI & -

MPLS Switching (Cell Mode)

00000000 4 l |
VPIVCI il

Tk
XK

neoaoog
VPINGI
S

B 13 MPLS% % (Cell#X)

4.6 MPLS AR A5—3K #E3Y i
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A ABE TR Bl EFHB O B FERETAAE o -
4 B4o Web B ReAF I HEORS > HRABEABGEHAT - B
# MPLS #9# 5] 3t R A& & 518 [P 3 eLeh M & - B8kt AR EAR
B EMHUEBERRGD EBEMOBENL TR EREARE Y
WA BB AETRBRS -

B b MPLS #}77 & 6355 T34 B — b ey XM H 0 £ 40 [P &
BREEA 3HEREEEMF > £ %] # unicast ~ multicast Fo QoS J&
HIPHEEARR FXYEIE - Hunicast [PHEMT BEBALATH
BEB AR TREFINANREGSE: HORB AaBEERd
(zFAZERGFEBES U AND EELER » B %A B MM
B RAERUAEFGREBREHAEE  SRAAFRBRGEL S
AR EeTEBEE EMM AND EERBOLRAHE > RIS -
5 BB RTRAGHEN » EHEFENTR -

#7 multicast #t &M T > FERBARE G - FLEFALATEHF
S RBRA B ey ak o 7 IP QoS A 0 R kAL hkA8 #F 69 & A4S K
1A > B)FLARS4S TOS Mt 4 o 124 MPLS M3 » T2 &R
ZEMHSHBR > RARE B FEMRBIBPTER -

4@ 14 w0 AT Z LER 31K FEC th# & % %8 » LER
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REHEAZEEHARKFTAETORREAH L R E AR FEH AR
B hstar thHER@EL - B8 LSRAHHFERNRKFBE
BAEETH LIB EHAKLERESG AR @R TH HRKAEHH
R@ o Mtk —1B6 LER &4 MPLS 2 & &g - BR— e Fi

Hpl iz -

"MPLS Service - Performance Improvement

Labei information Base (LIB)

— ] T~

FEC fLabe: DI I oL {0 i oL o iwie jou o
1712 17117 b6} 2 S6i1] 12 2 1200 1 =] -
___’l 2 ] e
> (X . 45
(5 55 5/ |
SN __4: <J " ‘
L LSR LER
LsP e j
It In interface Number IL inpus Lapel
Ot Qut interlace Number QL Output Label

Bl14 MPLSHRRFF—2LAE3g &

47 B HERA -~ THE% BGP H T

¥ BT & MPLS 4356945 2 & £ 5 #4d8 KR A 4T BGP a9

oMM EARBREFNIABGE  FRAATEB LN T
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Fo UHITABEE P e - fid MPLS ) RIMTUERERER &
BF % d % /AR MMB G FH T oA 3 MPLS LSP %848 2 3% BGP
BEEPT > B R & LER RFEEF T ENAREARRE TN - £H
15 94 FT LB 2% 3 B A~ B~ F #1447 BGP » # b Z #4308 3 62 5
R E#EBGP A - AV HERXGIHA L X@REBEE G ETH > Ba S
C D ERAHITIGP RBE4iE B THEB NGB G » [EHEY

#1 LER % #5838 2 LSR 3848 A7 F &) A5 A L B 4T & LAAZ SR BE 7

A2 B R Ao A A 8 IP Sk B A ¢

Performance Improvement - BGP Elimination |

B
(B
Remote W
AS A

B15 R AF - THELBGPH X

4.8 MPLS R# - #f5 42
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MPLS * 2Tt f5 T 42 (Traffic Engineering) - — A% 4u44 IP 44
#% 89 IGP 4 OSPF ~ ISIS A RA X @B N Rt d - £8 16 696 -F 2
IGP A AMMREF X R AZD B AFLBEGECHRE R
D Meyssss » B RABGE C HB 8N E MaBaEn 28K -
MPLS B T2 7T SA 28 $ A1 2% 3T LSP 3548 R o4 4% 3% IGP AL 818 > 5] 4o
TR ETHEAING RS ARG R CH %G S E 348 - MPLS U T
BT MRS B LSP B2 URFEREAE BREXRNE

R SRR F) QoS R B 7 A M i -

MPLS Services - Traffic Engineering

B16 MPLSER# — T4
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4.9 MPLS RR%% — & #4075 H3%

MPLS T A A B 3 feh 483 (VPN)L - B A AR A A TH
AR 12 AE A TR R R AR 3 3R - MPLS LSP 2848 ¥ BAZE I 1%
HE BN RES R E A U 0 ko B 17 A5~ 0 4 LER &4 LSP 8%
BRI A NS RS FiB A R AR € fo I A U IR

- ANINBOHB AR IPANEE T2 ENFEESRH

MPLS Services - Virtual Private Networks

Remote Corporate
Office Headquarters
i
Remote
Office

17 MPLSIRF — E#A A A%

410 LSP Z 3 H K,

#iB 18 ¥ LSP 92k A~C~E~ % F> 223 LSP 848 - ;AT
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MPLS & & k23t 8 F e P A

o LSP Z&{TafzZ?
Control Driven : MPSL LSP 32 3 & k5 4888 36 £ T3 - § FEC »
LSP ey FH EHM KRG EE LT H LR -
Data Driven :48 % %| # A5 R 48 FEC + & 3 LSP -

o LSP Riwfysdir ?
Ordered Control : LSP f£ 3 o 3% 69 LER X B4 3 » K%K %P
ARG LER %4 > o Rsblsney LSPRB BIAEY - B8
LSP 818 & BRI °
Independent : 45— 1{E48 #F LSR 3% #} 2.1 FEC Z 4% #3.&> # LSP
BRAE R AE s P3RS - B R A M BIEmRI -

o iFTAREKAA?
T LSREBER CH LHHI A A T4 FECREME -

o IZEAAFTEFIE ALY
On Demand : %32 31 LSP #¥35 T 42§14 4 FEC
Unsolicited : Bpfg @323 LSP #9 2 K > 484F69 LSR %M 1H 2 R

#% & FEC 942 &K EH# -
o ARBAGKoATHEE?

Conservative : BEE KU EEA M > AL FEC 92 K Hor R



BRFFAL 0 % LSP A8 RIBARKE W - ETUAEMNAF
A oo

Liberal : 2% 48 % 2 A4t FEC Bl £ K a9 45 & ©

ERX %3 U TF dExF K

Downstream Unsolicited with Independent Control

Downstream on Demand with Ordered Control

Label Switched Path Establishment

B 18 LSP& iy KX

4.11 Label Distribution Protocol (LDP)

19 A MPLS 4Z 4 4o 477 #| B 42 & & &L, £ (Lable Distribution
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Protocol, LDP)sk 45 4% 8 - 42 sb4] LDP & A Downstream Unsolicited
with Independent Control > X #% % Topolgy Driven LSP °

YHBERE AR AN P B T CeBHAFECHERL
S8 B 2 MPLS 2 8 - 3% & % A 8% & 4 LDP 42§ # e @ (MAP)
#8559 LDP 4025 o sh ¥ aRiR 8 18 4o SR B4R 4T 42 1.1.0.0/24 89 3A5
T A LARE -

fo Az Oy 0 IGP et b 16 BRI AT A I3 B 35 0 4B
Wizt h BRI A2 8% FEC #1%% MAP AL EMaa#iH
g -

BAEEMA > R BB HEM MAP A 2R2Ed IGP
W TFAE B Bl B 19 P B DR S FLTHMMN1.1.0.024
4 MAP R4 » A dmfEEEHF X (1) Liberal # X835 & 5 /%35 bR &K
/FEC #ok > £ 93853538 20 8 ol sak B =T sA gt (2) Conservation
BXEBRaEZEDEEREENS

AR 55 3t k72 31 LSP » MPLS LER & #1750 JB 3% € 48 & AT 4 3085

THARBR XY REiE -

EENBIRLTHER  MPLS TuRkiE®E KSR - KL

BREF B *E]ft%é‘]ﬁ— LSP #%4% -
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MPLS Label Assignment in
Down Stream Unsolicited Mode

v,

1.1.0.0/16

B 19 Lable Distribution Protocol (LDP)

4.12 Resource Reservation Protocol (RSVP-TE)

A 9k ERX X #E &2 K 5% M4 F Resource Reservation Protocol —
Traffic Engineering extension (RSVP-TE) - RSVP & 441% A % IP QoS #£4-
B R AT IRBE A > RAMS AR MPLS R By ik -

#83 RSVP-TE - LSP 2 1 69 £ KX B RSVP 89 PATHREN »

% #4889 8 €44 RESV #9318 73 -RSVP-TE K &4 A Downstream
on Demand with ordered control» 4,35 & T # & B5 45 T 4% # ' 12 & 1k PATH
MEHERABEFRME MELSP BRI R AR OB AAN DB EH K

B o 4o 20 5% RSVP-TE RER€F — A XBE R B ILE
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MR wRAEBRS AR LR R A CRBFTEFLSP 2B L

BRRI B4R R 2k 0 KB FAR K58 -
EMHIEOERRELTREIGP R EBE  mEEZEXELT

MR #18% > RSVP-TE T A4 848 MFH F R(o 23 E - QoS ~ £ i)#Y

HBH K -

RSVP-Based LSP Setup

e

« Downstream on demand (DOD) Destination
* Ordered control '

& 20 Resource Reservation Protocol (RSVP-TE)

4.13 Constraint-based Routing for Label Distribution Prototol (CR-LDP)

21 48 A ob#E H X 8L L5 %E 40 > 12 A4 B CR-LDP ¥ & - CR-LDP

A~ LDP &yt 4% » % E 2324 LDP > 3 24 Downstream on Demand & % =,
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BT LAME B AEME 0 B 9h CR-LDP 7T A RECA45 5] 6375 TAZ R
(o R T HAZ ~ 88 E % K) o /£ & Label Request (REQ)3 & &4 77 X
RSVP & PATH R 4 > 4 M4A X KRR A BE R LA 2L REQ B - M
Label Mapping (MAP)3. & B $84t RESV 3 & - Ak A #E 32 % R 5 BLIARE

317 4 LSP %48 o

CR-LDP-Based LSP Setup

» Downstream on demand (DOD) Destination
* Ordered control

B21 Constraint-based Routing for Label Distribution Prototol (CR-LDP)
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2RF BESHF
TR 403 BT RARAS B AT IE R B R R SIS EL o 4o N4 & 4
28 77 35 ° Optical Ethernet & — B ERF MR AT E - ARXRE B R{EH
Ethernet £ 2R — & &9 7 A2 B $7 B AT & &) MPLS R 33 4988 37 H di
AR5V BB LRE L Ao T:
— ~Ethemnet s M A F A RIBBA LA ~BHEER - TR ELRE H R -
R EFABERARFEY -
= ~ Gigabit Ethernet &k {## 358 R @ 694 & + 1 Ethernet &9 & B 7T XA 4%
J& %] MAN (Metropolitan Area Network)#j4g 3% ° M1 10GE WAN PHY
F @& ~ Ethernet-over-SDH &) % 3% - 1% Ethernet /& F &4 $6 [ & =T & 4%
Z WAN #)4R 3% -
= ~ L2 Virtual Private Network (VPN) ~ Internet Access & L3 VPN~ 5 #4&
1t AR 7% (Differentiated Service) ¥ LA f&£ Metro Ethernet &4 49 3% 324 -
w9 ~ Ethernet A&t & N MELRE L @M 4] » K% SONET %12 3%:#
k& Z(LOS) ~ #Emfz 354 £ (RDD)F 7T LA Al R PTG & P H] 7
F) 8% Ethernet 4,72 % & & B |4 3] 51 & 42,3255 & (BER) » F gh 2 5h »
H M OA&M #fEho i BRI fE L RIE R - MB LA EHNE
BRABTRIEFA A LA B AT L SRR HRA -

& -~ B4{E A MPLS #4585 > EOMPLS (Ethernet over MPLS) ] ¥ % Ak
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VLAN Stacking 4000 18} £ $ & &) IR %] > A& B4

2x ~ MPLS % 4% 3848 & e g5 35 35 ik ndash e > TRERA P AF
BAERABEAE Y  BAEREEN @b E4KHE STP
(Spanning Tree Protocol)#y L2 #9#& £ 1% -

+ -+ #.4 IEEE 802.1P - IP Diffserv & MPLS EXP #3314 > 7 424 Metro
Ethernet &) 48934 &) QoS # 4 -
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