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Router#

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i- SIS, su - IS-IS summary, L1 - [SS level-1, L2 - [S-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o-ODR, P - periodic downloaded static route

Gateway of last resort is 211.79.59.21 to network 0.0.0.0

192.68.132.0/24 [200/0] via 211.79.48.130, 00:56:29
203.254.52.0/24 [20/0] via 140.109.251.90, 10:27:13
192.236.46.0/24 [200/260] via 211.79.48.131, 10:22:57
207.157.86.0/24 [200/847] via 211.79.48.131, 10:23:46
192.55.243.0/24 [200/0] via 211.79.48.130, 2w2d

140.109.0.0/16 is variably subnetted, 3 subnets, 3 masks

S 140.109.251.243/32 [1/0] via 140.109.251.20

S 192.168.0.0/16 [1/0] via 192.168.7.1

210.200.45.0/27 is subnetted, 1 subnets

iL2 210.200.45.0 [115/30] via 211.79.59.21, TenGigabitEthernet3/1
192.150.29.0/24 is variably subnetted, 2 subnets, 2 masks

iL2 192.150.29.156/30 [115/80] via 211.79.59.21, TenGigabitEthernet3/1

i12 192.168.12.0/24 [115/30] via 211.79.59.21, TenGigabitEthernet3/1
211.79.60.0/24 is variably subnetted, 13 subnets, 2 masks

iL2 211.79.60.129/32 [115/40] via 211.79.59.21, TenGigabitEthernet3/1
iL2 211.79.60.144/30 [115/40] via 211.79.59.21, TenGigabitEthernet3/1
iL2 211.79.60.148/30 [115/40] via 211.79.59.21, TenGigabitEthernet3/1
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Routing Table & Forwarding Table & Flow Table *
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Connected & Static Route &5 Bt
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Router# config t

Router(config)# ip route 192.168.1.0 255.255.255.0 192.168.0.1
Router(config)# ip route 192.168.2.0 255.255.255.0 192.168.0.1 10
Router(config)# exit

Router# sh ip route

S 192.168.1.0/24 [1/0] via 192.168.0.1
S 192.168.2.0/24 [10/0] via 192.168.0.1
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Routing Protocol I
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¢ RIP/RIP2 (Distance Vector)

& OSPF (Link Status)

& ISIS (Link Status)

¢ BGP

¢ EIGRP
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Bridge

Hub

Layer2 switch
Layer3 switch
Switch router

Router
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DWDM / CWDM / Transponder
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Fiber LSP
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JJE %* $ #5 (Time Division Multiplexing ; TDM)
"} e (Frequency Division Multiplexing ; FDM)
151/ 7} %ﬂ $ "5 (Wavelength Division Multiplexing ; WDM)
EI'J L‘fﬁ,@i@'ﬁ 27 $ 1% (Dense Wavelength Division Multiplexing ; DWDM)
MWV 2T Fe s (Optical Add-Drop Multiplexing ; OADM)
FEIEON SV 27§ f5(Reconfigurable OADM; ROADM)
2 FHEEE =af (Optical Cross-Connect System ; OXC)
fﬁﬁﬁ g (Synchronous Optical Network ; SONET)
fﬁﬁr Blv it [ 6 (Synchronous Digital Hierarchy ; SDH)
# el (Wide Area Network ; WAN)
it Tl ﬁf’ﬁ(Local Area Network ; LAN)
”rf’ﬁhlﬂ?ﬁvklﬁ (Backbone Network)
et ?ﬁf} (Regional Network)
B 1[ (Access Network)
:[? ;! 1[ (Metro/Access; MAN)
f%s [BKA Metro Optical Networking)
Erb1um oped Fiber Amplifiers ; EDFA
Next Generation SDH/SONET; NGSDH
Ethernet Passive Optical Network ; EPON
Optical Burst Switching ; OBS

o ?ﬂjﬂ?ﬁ,\lﬁg (Optical Transponder)
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SDH/SONET

SDH - TDM

C-11 1.600 Mbit/s
C-12 2.176 Mbit/s 25 Mbit/s ATM
C-2 6.784 Mbit/s 100 Mbit/s Fast Ethernet
C-3 49.536 Mbit/s 200 Mbit/s ESCON
C4 149.760 Mbit/s 400 Mbit/s
C-4-4c 599.040 Mbit/s 800 Mbit/s
C-4-16¢c 2.396 160 Mbit/s 1 Gbit/s Gigabit Ethernet
C-4-64c 9.584 640 Mbit/s 10 Gbit/s 10 Gb Ethernet
C-4-256¢ 38.338 560 Mbit/s

Fibre Channel




SDH/SONET

| pata  |FISBH T | Eficency |

Ethernet 10 Mbit/s C-3

ATM 25 Mbit/s C-3

Fast Ethernet 100 Mbit/s C4
ESCON 200 Mbit/s C-4-4c

400 Mbit/s C-4-4c
800 Mbit/s C-4-16¢

Gigabit Ethernet 1 Gbit/s C-4-16¢
10 Gb Ethernet 10 Gbit/s C-4-64c

Fibre Channel

the solution:
Virtual Concatenation




Next Generation SDH/SONET

Ethernet 10 Mbit/s C-12-5¢
ATM 25 Mbit/s C-12-12c

C-12-46¢
C-3-2c

ESCON 200 Mbit/s C-3-4c

400 Mbit/s C-3-8c
800 Mbit/s C-4-6¢

Gigabit Ethernet 1 Gbit/s C-4-7c
10 Gb Ethernet 10 Gbit/s C-4-64c

Fast Ethernet 100 Mbit/s

Fibre Channel




GMPLS & *

e o ? 2R i» 7 5¢ (provision, restoration)# & NE » 2k &

AE T > B A G A~ s user™ i ilsignaling 0 B R RAT
i A E TR 0 4R service velocity
£ & :GMPLS (IETF), ASON (ITU-T)
B RPN & ARY > B 7r 2 Demo/test/field trial & 7 o
BB
(1)ASON/OIF: Alcatel-Lucent, Ciena, Ericsson, Huawei, Sycamore
(2)GMPLS:Calient, Lambda, Movaz, Cisco, Juniper
Carrier:
()7 * :AT&T, Telecom Italia, Verizon
(2)test/field trial: Deutsche Telekom, France Telecom, KDDI, NTT
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OADM (Optical Add/Drop Multiplexer)

T2 B2 1 78

» OADM

o FOADM (Fixed OADM » [iilf= 0 56V 27 §R)
& ROADM (Reconfigurable OADM - i F&fjh KHTV 2T 8)
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IP/OXC/ROADM IP/ROADM

IP/SDH/DWD M IP/OXC/DWDM [P/ROADM
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» Applications in metro/core networks

NG-30H
S0H Ring

NG-30H[
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Reconfigurable Optical Add/Drop
Multiplexing (ROADM)#%1ig

> i Lk
2-degree ROADM

1st degree
Any wavelengths can be switched

to any port .

*additional functions: ALC + AGC + APE




Wavelength Selective Switch (WSS) based )
ROADM o

1x9 switch can be implemented by MEMS, LC, or PLC




