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Figure 1. Basic Frame Fields
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LER ; label edge router
LSR ; label switching router

LSP; label switching path
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Path layer

Line layer

Data link Section layer

Physical Photonic layer

Add/drop multiplexer R: Regenerator

X: Synchronous transport signal multiplexer
£ Synchronous transport signal demultiplexer
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STS-192 like other STS signals, sends 8000 frames per second. Each STS- 3 frame is made of

R (STS-3) = 8000 9.(192.90).8 =9953.280 Mbps
by (3 x 90) bytes. Each byte is made of 8 bits. The data rate is

the duration of an STS-1, STS- 3
, or STS-n frame is the same and equal to 1/8000 s, or 125 ps

R(STS12) = 8000 9.(3.90).8 =622.080 Mbps
by (12 x 90) bytes. Each byte is made of 8 bits. The data rate is



_or STS-n frame is the same and equal to 1/8000 s. or 125 ps

R (STS192) = 8000 9.(192.86).8 =Yy Mbps user data rate
Control data rate = 9953.280 Mbps — y Mbps =27648 Mbps

STS-1 user data rate = 8000 x 9 X (1 x 86) X 8 =49.536 Mbps
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Bipolar-AMIL ¢

—  zero represented by no line signal

one represented by positive or negative pulse
— one pulses alternate in polarity
— No loss of sync if a long string
— No net dc component
— Lower bandwidth

— Easy error detection

e Bipolar With 8 Zeros Substitution AMI
» Based on bipolar-AMI

«  If octet of all zeros and last voltage pulse preceding was positive encode as 000+-0-+
« Ifooctet of all zeros and last voltage pulse preceding was negative encode as 000-+0+-
» Causes two violations of AMI code

«  Unlikely to occur as a result of noise

« Receiver detects and interprets as octet of all zeros

of ones (zeros still a problem)
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T,- L'1.10° = 1ps
L~ 1kb
RTT =T, +2T, - -5 ps

Frame rate = frame/ 5 ps

T,= L'1.10° = 1ps
L=10". Tt = 10°. 1ps =10° b
Throughput - frame /5 ps . 10°b 1/5 Gbps
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Window size = RTT/tr = 5 ps/Tps

. 0 - bps
Throughput = 5 tiame / 5 ps . 1 frame/ LR
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A network in which the control plane is
physically separate trom the data plane.

‘ A ] ) -ding devices.
And A single (logically centralized) control plane controls several forwarding

Software Defined Network (SDN)

Forwarding

SDN =82 ¢ virtualization s,u1y1 , abstraction .~ foeia iy =2
Control program operates on view of network
Input: global network view (graph/database)

Output: configuration of each network device

Control program is not a distributed systen
Abstraction hides details of distributed state

Consider a multi-tenant datac
Want to allow each tenant to specify virtual topology
This defines their individual polic

onter

ies and requirementy

Datacenter’s network hypervisor compiles these virtual topologies into set of switeh

configurations
Takes 1000y of individual tenan

Computes configurationy to implement o

This iy
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virtual topologies
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Enabled by SDN'’s ability to virtualize the network -
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NAT - anycast - - resource reservation — port number : 7=~2)

NAT network address translation iy y
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