
Background

“Pasadena City Hall was built in 1927 to inspire a city with 
beauty, boldness and vision. It is an important part of this 
community’s rich architectural heritage.  In 2003, the City 
Council approved a plan for the seismic retrofit, historic 
renovation and infrastructure that will ensure that Pasadena 
City Hall will continue to stand proud and serve the 
community for another 100 years” (City of Pasadena website, 
http://www.ci.pasadena.ca.us ). 

To accomplish this grand plan for the renovation of the 
Pasadena City Hall it was necessary to close the building 
completely from July 2004 to June 2007, necessitating all City 
Hall offices to move to other locations for the duration.  To 
keep the city’s government running during this time, the city’s 
IT department was given the task of constructing a reliable, 
high-speed network that linked the new interim data center 
with the now geographically dispersed government offices.

Challenges

High Bandwidth Demand
Before the move, every department was connected to the 
City Hall LAN and enjoyed Fast Ethernet and Gigabit 
Ethernet speed connections to the data center.  The IT 
department knew that they needed to keep providing the 
same level of service these departments were used to in 
order to maintain the same level of productivity despite the 
move to a MAN architecture.

Limited Fiber Availability
The city had limited fiber available between sites.  Providing 
the high-speed bandwidth required by each department 
was going to require more fiber, yet the cost of deploying 
new fiber was prohibitive.

Security
Due to network security concerns, Internet traffic to and 
from the ISP needed to be separate from the private city 
enterprise traffic. This meant that the implementation of 
VLANs (Virtual LANs) was not a sufficient solution.

MRV’s Solution

After carefully evaluating different approaches, the City of 
Pasadena chose to deploy a Coarse Wave Division Multiplex-
ing (CWDM) networking solution from MRV Communications’ 
Fiber Driver product line. It allowed them to achieve all their 
goals while using the fiber available. 

 

The five main government sites were connected in a fiber ring 
that formed the backbone of the new network. Smaller 
satellite sites were in turn connected to the main sites. The 
backbone was physically connected as a ring so that in the 
event of a fiber-cut all traffic in the network would be re-
routed through another fiber. Since most data traffic was 
destined for the new data center, the network was logically 
designed in a star topology with each site having an indepen-
dent connection to the data center.

Each main site was allocated a dedicated wavelength in both 
East and West directions on the network ring.   With a total of 
six wavelengths the city had a multi-gigabit, Full Duplex 
backbone running simultaneously on both sides of the ring.  

Wave Division Multiplexing

What is WDM?
Wavelength Division Multiplexing (WDM) is a method 
of transmitting data from different sources over the 
same fiber optic link at the same time whereby each 
data channel is carried on its own unique wavelength. 
The result is a link with an aggregate bandwidth 
that increases with the number of wavelengths 
employed. In this way WDM technology can 
maximize the use of the fiber optic infrastructure 
that is available; what would normally require two 
or more fiber links instead requires only one.
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This was more than enough bandwidth to satisfy current 
demand and for a great price.  As John Pratt, the City’s CIO 
commented, “The cost of CWDM was very attractive when 
comparing it to other technologies like SONET and 10Gig and it 
allows an almost unlimited upgrade path.” 

The ease of adding additional services to the ring was 
another one of the attractive features of WDM. “We needed to 
build a backbone for all the city departments with a growth 
path that could handle an unknown future,” said John.  With 
MRV’s WDM solution, adding a new connection would be a
simple matter of adding another wavelength to the existing 
network.  Everything else would remain the same. Currently 

the city utilizes six CWDM wavelengths in their network, 
leaving room to add ten more for a total of 16.  Beyond that,  
MRV offers Dense Wave Division Multiplexing (DWDM) 
technology that can add 40 more wavelengths for future 
growth. 

With WDM as the transport solution, every department was 
assigned a specific wavelength and can operate as a 
completely separate network.  

John was very pleased with the easy deployment. “Although 
this is the first time we used WDM, I feel very comfortable with it. 
It may be the simplicity that makes us so comfortable.”
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Physical Topology

The physical topology of the City of Pasadena network backbone forms a fully redundant East-West WDM ring with six 
wavelengths running simultaneously in each direction. 

Wave Division Multiplexing

MRV’s Optical Add/Drop Modules and 
SFP-enabled Multirate Transponders

MRV’s Passive CWDM Mux/DeMux Modules 
and SFP-enabled Multirate Transponders
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Logical Topology

The logical topology of the Pasadena network is a star with each location having its own independent Gigabit Ethernet 
connection to the data center. With WDM technology each connection is assigned a unique wavelength, allowing each to 
operate as a completely separate network even though they all share the same fiber.  

Wave Division Multiplexing
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