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ADVA Optical Networking

4 Founded 1994

4 EUR 217.7 million revenue 1)

4 Public company (FSE: ADV)

4 > 1,000 employees 1) 

4 Diverse global customer base
4 > 200 carriers
4 > 10,000 enterprises

4 Market leader 
4 #1 Ethernet Access Devices 2)

4 #2 Metro WDM, Europe 3)

4 #4 Metro WDM, global 3)

Your Optical+Ethernet solutions partner 
to advance next- generation network convergence

1) 2008
2) Infonetics Research, 2008

3) Dell'Oro Group, Infonetics Research, Ovum RHK and
ADVA Optical Networking internal estimates, 2008

“Our mission is to be a trusted partner for 
innovative Optical+Ethernet transport

solutions that ADVANCE next-generation
networks for data, storage, voice and 

video services.”
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Three solid growth trends drive sustainable demand for 
our converged Optical+Ethernet transport solutions

Focused on growth challenges

TRANSITION TO

Ethernet

“EAD worldwide revenue …will reach $1.6B in 2013, 
with a 2008-2013 CAGR of 33% … This is a healthy and 

growing market that is strongly influenced 
by Ethernet service uptake.” 

Infonetics, May 2009

“… the growth rate of storage capacity in 2009 will be
fairly consistent with prior years, at around 50% ”
Goldman Sachs Global Investment Research, February 2009 Storage

DATA CENTER CONNECTIVITY

Video 
AND ENTERTAINMENT

“ … the long term, bandwidth consumption is around 
40% to 50% per year on average.  
…The applications continue to be … video and ubiquitous 
connectivity to the Internet.”                    
DellOro, January 2009

2

1

3
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EMEA

Americas
Asia Pacific

Over 300 sales, design and support team members 
focused on speed and service for our customers

Headquarter
Office
Representative

acificAsia Pac

Our global team and presence

AfricaAfri ca
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How we continue to advance
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We are leveraging our experience 
with carrier AND enterprise customers

4 Incumbents

4 IXCs

4 RBOCs

4 Pan- European carriers

4 MSP/ASPs

4 CLECs

4 Utilities

4 City/state

4 Fortune 1,000 companies

4 Small and medium-

size enterprises

4 Financial institutions

4 Insurance companies

4 Universities

4 Healthcare

4 Government agencies

Diverse base of customers
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Residential

The FSP product family
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FSP 3000 summary

Key benefits

4 Unconstrained Optical+Ethernet networking
4 Single platform for all transport requirements from access to 

core with end-to- end  service management

4 Ease of use thanks to automation, simplified planning and OAM

4 Energy- efficient NGN foundation
4 Low power consumption, small footprint

4 WDM- PON extension for scalable broadband networks

4 First-to- market with innovative value added services

Key features

4 WDM system with 80 protected wavelengths in p-t-p, p-t-
multipoint (WDM- PON), OADM, ring and mesh topologies

4 CWDM / DWDM / ROADM with GMPLS

4 High density transponder, muxponder and packet 
aggregation modules up to 40Gbit/s client and line speed

4 EDFA and Raman amplifier options extend reach 
beyond 2000km and up to 50dB single span loss 

Key applications

4 Multi- service metro and regional transport platform

4 Optical access, backhaul and wavelength services

4 Fiber relief and private enterprise networks

The scalable optical
transport solution
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FSP 3000 native service offerings
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Why FSP 3000? – Optical+Ethernet! 

Unconstrained Optical+Ethernet networking 
with end-to- end service assurance

4 Low-touch network operations 
and increased service 
flexibility

4 Most-efficient wavelength 
usage and simplified 
switch/router inter- working

4 Quick and safe provisioning of 
end-to-end Optical+Ethernet 
connectivity

4 Integrated 2-degree and 
8- degree ROADM

4 Integrated layer-2-based 
forwarding and aggregation

4 End-to-end service manager
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Why FSP 3000? – Going green!

Energy- efficient green networking foundation

4 More bandwidth to more 
costumers with less active 
equipment and fewer sites

4 Up to 50% space and energy 
savings compared to 
alternative solutions

4 WDM-PON and 
passive WDM extension

4 Highest density 10Gbit/s and 
40Gbit/s mux- & transponder 
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Why FSP 3000? – New services! 

First-to-market with innovative 
features for value- added services

4 Industry-first transport 
solution for Brocade's new 
standard

4 Only qualified solution 
for IBM GDPS ® clusters

4 Unparalleled security

4 8Gbit/s FibreChannel
transport

4 Low-latency InfiniBand
transport

4 Line monitoring and
encryption 
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Technology Overview
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Source: G. Epps, Cisco, 2007

Buffers, 5%

IP look-up and
forwarding engine,

32%

Power / Heat 
management,

35%

I/O, 7%

Control
Plane, 11%

Switch
fabric,

10%

4 Power driver : IP look-up/forwarding 

engine

4 I/O – optical transport: is lower in 

power consumption than switch fabric

4 Wireless access power consumption: 

10- 20 times higher than wired solutions

Trends and challenges
The energy challenge – routers and switches

4 Replace L3 by L2 – and L2 by optical transport where possible
4 Concentrate in high density routers/switches (data centers)

4 Use wired (optical) access incl. point-to-multipoint solutions (PON)
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Trends and challenges
The energy challenge – power consumption

4 If 33% of the world’s population were to obtain broadband access:

Need to reduce total power consumption

50%5%
Percentage of world ’s 
2007 electricity supply

1TW100GWPower consumption

10Mbit/s1Mbit/sAccess rate

50%5%
’s 
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National Research & Educational Networks 
NRENs – A quick Technical Analysis

4 Reach w/o 3R: 1000…2000 km

4 Capacity: 40 wavelengths typically, 
upgrade option to 80

4 High bit- rate services

4 10G LAN PHY , STM- 64

4 40G required today

4 100G already considered

4 InfiniBand may come up

4 Flexibility requirements

4 Control Plane, UNI/NNI, 
possibly support for UEN/UCLP 

4 ROADMs (Degree- 8)
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Optical+Ethernet: ROADM & L2 EVC

Access Ring

Core Ring

FSP
F S P

FSP
F S P FSP

F S P

FSP
F S P

Core router

Core/LH PoP

FSP
F S P

WDM- PON FSP
F S P

Ethernet 
Access

Lambda 
Service

FSP
F S P

FSP
F S P FSP

F S P CWDM

1st aggregation layer

2nd aggregation layer

Regional/LH backbone
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ADVA solution for corporate backbones
Redundant rings 

Redundant ring network:

4 ADVA FSP 3000 DWDM, ROADMs & Packet Optical Transport cards

4 Flexible optical layer with 8:1 WSS or 2:1 WSS ROADMs at core nodes

4 Capacity per ring: 400Gbit/s (40 l @ 10Gbit/s) or 1600Gbit/s (40 l @ 40Gbit/s) 
80 l as upgrade option with 50GHz channel spacing

4 Lambda services from any to any core node with up to 40G lambdas without 
regeneration (OEO conversion)

4 ROADMs and GMPLS Control Plane for end-to-end service provisioning 

4 Various transponder and muxponder cards for any service from 100Mbit/s to 
40Gbit/s

4 100G as upgrade path required
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Integrated multi-degree ROADM

Low touch network operations and increased service flexibility

Carrier
infrastructureuuuu rrrr eeeeeeerrr errrrrrrrrrrrrr eeeeeeeeeeee
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4 ROADM pioneer

4 iPLC and WSS today

4 GMPLS control plane pioneer

Colorless AND directionless!

4 WSS 

4 Degree 2

4 Col. loc. ports 
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Higher- Degree ROADM: MEMS

4 Mechanical switches (MEMS)

4 Multi-degree switching possible (In1/2/N ® Out)
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ROADM (and GMPLS) Applications

4 Re-configure the network

4 Adapt to changing network and customers’ requirements (slow)

4 Protection and restoration (meshed networks!) (fast)

Enabled through GMPLS Control Plane:

4 Topology discovery (routing), signalling, path computation

4 Management of connections between GMPLS nodes

4 Access to any channel anywhere – single-channel add/drop

4 Enable centralized L3 networks (with single L3 hub)

4 Power level equalization , increase of transparent field lengths

4 Increased visibility of installed infrastructure
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ROADM Restoration
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High density 40G mux & transponder

Better fiber utilization (spectral efficiency) than 10G; 
Saves >50% power and space compared to traditional implementations

Carrier
infrastructureuuuu rrrr eeeeeeerrr errrrrrrrrrrrrr eeeeeeeeeeee

4 Client ports : 4 x XFP / VSR- Interface

4 Network ports : full C-band Tuneable I/F with 100GHz steps due to 
TDC 

4 Applications : Any mix of 10GbE, OTU-2, STM-64/OC-192, 
STM-256/OC- 768

4 FEC modes : UFEC 

4 Mapping/Framing : GFP- F according G.709/17.3 (100% throughput) 

4 4 slots wide

4 120W | 85W power consumption



© 2009 ADVA Optical Networking. All rights reserved. ADVA confidentia l.26

Seamless 40G network upgrades

Wavelength
exhaustion

EDFA

DCF

Optical lineshelf

MUX

10Gbit/s
transpondersCO or DC

10Gbit/s
transponders

Spare!

40Gbit/s
muxponders

EDFA

DCF

Optical lineshelf

MUX

Quadruple capacity on existing WDM routes without reworking the line sites
Successfully tested and deployed on 1600km route 

Carrier
infrastructureuuuu rrrr eeeeeeerrrrrrrrrrrrrr eeeeeeeeeeee

Sweat the 10G assets!

4 No new line amps

4 No new filters

4 No new dispersion map
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100G Client / Transport Interfaces

Transport/DWDM interfaces

4 x 28 Gb/s
DWDM / OFDM

Enterprise
<200 km SMF

1 x 112 Gb/s
M-ary (ASK-) PSK

Metro Core
<600 km SMF

1 x 112 Gb/s (28 GBd)
Coherent PolMux-QPSK

LH / Backbone
<2000 km SMF

10 x 10.3 Gb/s
SDM

LAN/client interfaces

10 m
Cu Assembly

10 x 10.3 Gb/s
850 nm SDM

100 m
MMF Ribbon

4 x 25.8 Gb/s
1.3 µm LWDM*

10 km
SMF

4 x 25.8 Gb/s
1.3 µm LWDM*

40 km
SMF

Different solutions at
different cost points! 

*) LAN WDM, 800 GHz spacing (1295.6, 1300.1, 1304.6, 1309.1 nm)
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Integrated packet aggregation

Most efficient wavelength usage 
and simplified switch/router inter- working

Carrier 
access

:

GbE links 10GbE links
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:
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1 1

2 2 102

1
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1 1

EVC cross- connection 

VT/VC- 12

STS-1/VC- 3 or 4

Legacy TDM
(SONET/SDH)

NGN transition

High order

Low order
EVC

Wavelength

Packet Optical
Transport (POT)

ROADM

PCA card
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New double density 10G transponder

Saves up to 30% power and 50% space 
compared to single density solutions 

Carrier
access

4 Client ports : 2 x XFP support (850 MM, 1310, 1550 SM)
4 Network ports : 2 x XFP support incl. “on -board” channel protection 

(C- and DWDM)
4 Applications : 4G, 8G, 10G FC, 5/10G InfiniBand, STM-64/OC-192, 

10 GbE, OTU- 2
4 configuration modes :

4 Mapping/Framing : fully transparent
4 PM: LOS forwarding

4 Wavelength spectrum: DWDM (80 channels) and 
CWDM (8 channels) 

Single 
Transponder

Dual 
Transponder

Single Transponder 
with Protection

Dual 
Regenerator
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End-to- end service manager 

4 Visualization
4 Service level visualization and alarming
4 Detailed service property viewer

4 Definition
4 Graphical “click and drag” service provisioning wizard
4 Intuitive route selection

4 Assurance 
4 State management
4 Protection management

Quick and safe provisioning of 
end-to-end Optical+Ethernet transport services

Carrier
infrastructureuuuu rrrr eeeeeeerrr errrrrrrrrrrrrr eeeeeeeeeeee
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RAYcontrol: GMPLS-based control plane

1. Automated self-inventory 2. Automated connection management

3. Efficient operations 4. Self-healing network

Network/Service 
Manager

Network/Service 
Manager

Planned
maintenance works

Migrated traffic

Network failure

Auto-restored 
traffic

Operational automation decreases costs by mechanizing manual 
and repetitive tasks associated with service management
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ADVA References in R&E
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4 Implementation 

2003 - 2009

4 Purpose

4 NREN, national 
Backbone

4 Connecting 21 MANs

4 Applications

4 Grid computing

4 Distributed storage

4 Virtual laboratories

4 Distance learning 

4 Services

4 N x 10GbE LAN PHY

4 ATM622

4 Size

4 >4.000km

4 21 academic sites

4 Key performance

4 Reliable, high speed 
connectivity 

4 Flexible infrastructure
for science & education

“Through the PIONIER program, we are prepared to take a
leading position Europe-wide in terms of our optical network
infrastructure,” says Maciej Stroinski, Technical Director of
PSNC. “Linking academic MANs with the PIONIER network
using systems from ADVA marks a milestone in Poland’s

development as an information society.”

FSP 3000 Reference: PIONIER
Towards an integrated, digital Europe
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Backup
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WDM-PON extension

More bandwidth to more endpoints using less active equipment
= energy- efficient converged access and backhaul

Carrier 
access

Central office Local exchange Cabinet

Service aggregation
3rd party

Service aggregat Extension Splitting

4 CONVERGENCE: Residential backhaul, mobile 
backhaul and business services over one platform

4 EFFICIENCY: Supports CO consolidation and 
site elimination for lower OPEX service delivery
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4 Intelligent Ethernet services to any location including harsh environments

4 Common architecture for delivering consistent services across all access 
media

4 Homogenous platform for lower implementation and service delivery costs

Ubiquitous Ethernet service delivery

PBB-TE

SONET

Corporate LANWireless
backhaul

Business 
services

FiberCopper

TDM Ethernet

Switched Ethernet IP/MPLS
Packet optical transport

Leased Line
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Type I) Optojack Single Ended (OJSE)

Optojack TM

4 Pilot tone

4 Non- intrusive fiber loopback

4 Optical loss supervision

4 Embedded comms. channel (ECC)

4 Dying gasp

4 Terminal/facility loop back

4 Remote SFP diagnostics (DDI)

Type II) Optojack Dual Ended (OJDE)

OJSE SFP

Demarcation line

Standard SFP

CO

CPE
SFPSFP

Loop

Demarcation line

OJDE SFP OJDE SFP

ECC

CO
SFP

CPE
SFP

Full visibility in optical access links – also to 3 rd party devices 

Carrier 
access
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The Optical+Ethernet network vision
A single horizontal O+E layer for all transport needs

Core/LH 

Metro core

Business Ethernet

Wireless 
backhaul

FTTx/PON

DSL backhaul

Scalable optical from CP to Core

Intelligent Ethernet everywhere

4 Flexible capacity, reach and switching
4 Unmatched scalability (e.g. integrated C/DWDM and PON)

4 Integrated Ethernet (packet optical transport)

Optical
Innovation

4 Ubiquitous Ethernet (Eth-o-x, x-o- Eth)
4 Intelligent Ethernet (SLA assurance, OAM and protection) 

4 Aggregation, Sync Ethernet, PBT/PBB-TE and MPLS support

Ethernet
Innovation

4 Simple, open management with O+E e-to- e element, network and service management
4 Flexible and agnostic Control Plane supporting Optical+Ethernet services
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ADVA Solution for O&E Access
Access networks

Traffic 1GbE or 10GE with full bandwidth or lambda service

4 CWDM or DWDM access links to aggregate traffic on lambda 
level. 

4 4G ADM technology to aggregate 4 native GbE services at 4 
nodes with one single lambda and optional protection.

4 10PCA cards for access rings with CWDM or DWDM 10G 
network interfaces. Aggregation of native GbE services at up to 
10 nodes with one single lambda and optional protection.

4 10GE services based on single lambdas.

4 Alternatives: Optojack or Active WDM-PON + L2
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ADVA Solution for O&E Access
WDM Overlay

WDM Overlay for Lambda Services

4 Lambda Services from any to any node without service 
interruption.

4 One or multiple DWDM wavelenghts can be upgraded and 
transported from access nodes to the core node.

4 Transport of DWDM lambdas from access nodes over core rings 
with ROADMs.

4 Lambda services ranging from 100Mbit to 40Gbps.
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FSP150

Demarcation
Tier 2

.......

Aggregation Model-1
FSP150 direct connected with Protection

5 aggregated nodes per 
10G Lambda

with Protection

Up to Wirespeed GbE

.......

10PCA 

1 2 10

1 2

1 
G

E
 

10
G

E

FSP 3000 10PCA
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FSP150

Demarcation
Tier 2

.......

Aggregation Model-2
FSP150 direct connected with Protection

10 aggregated nodes per 
10G Lambda

with Protection
Interconnect of 2x10PCA

Up to Wirespeed GbE
.......

.......

10PCA 

1 2 10

1 2

1 
G

E
 

10
G

E

10PCA 

1 2 10

1 2

1 
G

E
 

10
G

E

FSP 3000 10PCA
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FSP150

Aggregation
Tier 1 (10:1 Ratio protected)

Demarcation
Tier 2

.......

Aggregation Model-3
FSP150 aggregated via FSP 3000 10PCA Slim Line

10 aggregated nodes 
per 10GE Lambda 

with Protection FSP 3000 2PCA

FSP 3000 2x 1U chassis 
10PCA 10GE Uplink

2P
C

A
 

10G
E

 
10G

E

1
1

2
2



© 2009 ADVA Optical Networking. All rights reserved. ADVA confidentia l.44

FSP 150

Aggregation
Tier 1 (10:1 Ratio protected)

Demarcation
Tier 2

.......

Aggregation Model-3 WDM Overlay
FSP150 aggregated via FSP 3000 10PCA Slim Line 

10 aggregated nodes 
per 10GE Lambda 

with Protection FSP 3000 2PCA2P
C

A
 

10G
E

 
10G

E

1
1

2
2

FSP 3000 1CSM Filter 
1310nm & DWDM Overlay

FSP 3000 Simline 
1CSM Filter 1310nm & 

DWDM Overlay

FSP 3000 1CSM Filter 
1310nm & DWDM Overlay

FSP 3000 2x 1U chassis 
10PCA 10GE Uplink



© 2009 ADVA Optical Networking. All rights reserved. ADVA confidentia l.45

Aggregation
Tier 1 (10:1 Ratio)

Aggregation Model-4
FSP 3000 2PCA & 10PCA with Optojack SFPs

10 aggregated clients 
per 10GE Lambda 

Aggregation Protected FSP 3000 2PCA2P
C

A
 

10G
E

 
10G

E

1
1

2
2

FSP 3000 1U chassis 
10PCA 10GE Uplink

Optojack-Loop SFP

Demarcation line
Standard SFP

S
F

P

Loop

.......

Demarcation
Tier 2
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Aggregation with Protection
Tier 1 (5:1 Ratio)

Demarcation
Tier 2

Aggregation Model-5  
FSP150 aggregated via FSP 3000 20PCA 10GE

5 aggregated nodes per 
2PCA, shared 10 GE 

Lambda with Protection

.......

.......

FSP 3000 2PCA

FSP 3000 1U chassis 
10PCA 10GE Uplink

2P
C

A
 

10G
E

 
10G

E

1
1

2
2

2P
C

A
 

10G
E

 
10G

E

1
1

2
2

2P
C

A
 

10G
E

 
10G

E

1
1

2
2
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FSP 150

CWDM Access
Tier 1

Demarcation
Tier 2

.......

Aggregation Model-6
FSP150CC aggregated via CWDM 

5 aggregated nodes per 
10GE Lambda with 

Protection

Client Side GbE
Colored SFPs CWDM

..

FSP 3000 10PCA

FSP 3000 CWDM Access Filters

10PCA 

1 2 10

1 2

1 
G

E
 

10
G

E
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FSP 150

CWDM Access
Tier 1

Demarcation
Tier 2

.......

Aggregation Model-7
FSP150 aggregated via CWDM & DWDM Overlay

5 aggregated nodes per 
10GE Lambda with 

Protection

Client Side GbE
Colored SFPs CWDM

..

FSP 3000 10PCA

FSP 3000 CWDM Access Filters

10PCA 

1 2 10

1 2

1 
G

E
 

10
G

E
FSP 3000 Simline 

2BSM Filter CWDM & 
DWDM Overlay

FSP 3000 2BSM Filter 
CWDM & DWDM Overlay

FSP 3000 2BSM Filter 
CWDM & DWDM Overlay
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