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» Summary & Comments
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Time switching only applicable to SDH signal format.

@ DXC

— Uses a combination of space and time switching stages. Time switching
give tight bonds to SDH and PDH multiplexing formats. Finest granularity
64k -1/0, VC-12 - 4/1, VC-4, 4/4

@ OXC
— Only space switching typically of 2.5G or 10Gh/s channels. Can be designed
with two types of matrix technology.
d1 OEO
-~ Utilising an electrical switching matrix
d 000
— Ultilisina a pure optical switchina matrix
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OXC (00O0)

[0 DXC: #5208 X AaPDHASDH# 52 3t R 38k &, SIMAIK
64K, 1.55M, 2M, RFTMAHHEMA R EH 12 IPRAE2 SGAT

0 OXC(OEQ): 1R s ik 5 s 22 ji Fo sk AR Je K %, g 2.5~10G, A%
RIFHYZALE TERHZBBERLCTLEH AT E A BRHA

0 OXC(O0O0): 14 Je ik 52 At 2o ji Fo SR AR K 3k, 3k /& 2.5~10G, R Tb/s
O RMBE, SESEY, BEGHRERIES A
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Capacity [nx10G circuits]
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e Current state:
— Pseudo-static virtual topology
— Off-line design
» Routing and Wavelength assignment (RWA)
» Wavelength conversion: dense, sparse, full, limited

e Emerging: Intelligent Optical Networks (ION)
— Rapid provisioning and restoration of connections
— Dynamic virtual topology
— Requures intelligent and unified control plane
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[ $E%FEMZ (Single-Hop)
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[ HEi%EFEMZ (Multi-Hop)
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Drop A4 A

ADM node 1

A1, A3, As
Passed wavelengths
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Lightpaths of the Wavelength Routing
Optical Networks

— Circult-switched network.

— This connection is a circuit-switching
connection and Is established by using a
wavelength on each hop along the
connection’s path.
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Examples

|

|

|
Router A F:Eﬁ

, -

|
E 0

Router C

~  Router B

Lightpaths from router A to C over OXCs 1 and 2; from B to
D over OXCs 1 and 3; and from C to D over OXCs 2 and 3.

OXC 3 contains wavelength converter
Assumed single fiber carrying W wavelengths,
Unidirectional transmission.
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Examples

O Wavelength routing node

End station
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Positioning of header, payload and guard times.
Two malin cases

— Headers define the beginning of timeslots. Guard
time between header and payload as well as after the
payload.

— A guard time is placed between the beginning of the
slot and the header.
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Guard time Guard time
Payload Header

Slow Delay
Variations

Fast Jitter
Payload Header
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(OEO Conversion)

Header recognition,
processing, and generation
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Wavelength
used to forward

Ingress

Optical Label
Replaced
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OBS: an interim solution?

Edge device: “Burstification”

* Control scheduling
* Burst assembly

» Data scheduling
*» Oftset time management » Protection & Restoration
* Resv” Mech” & Contention resolution

Burst
feceiver

Contention resolution 22

e.g. FDL dimensioning
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L_ooking Into the future

Mems Optical Switches
— Micro-electro-mechanical-system

— Movable torsion mirrors to redirect
propagationdirection of light.

Optical Tag Switching

— Invented to simplify router processing by
assigning a label to packets.
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Summary

L_ooking Into the future

Photonic Slot Routing

— Packets transmitted in the same time slot on all
wavelengths are switched jointly.

Optical Burst Switching

— Data burst, consisting of multiple packets, sent
after a control packet has reserved the
necessary resources.
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=/ Optical networks offers extremely high
transfer rates.

Still need for a lot of research.
Often complicated and expensive hardware.

Header processing Is one of the greater
bottlenecks.
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