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OPINION

Private networks: the DIY solution

In the late 1980s I co-founded a company —
Cisco Systems —that sought to commercial-
ize a technology previously available only
to research institutions and the military.
For most corporations that technology —
known as routing — revolutionized the way
they did business. It enabled the movement
of unheard-of amounts of data over wide
geographic areas inexpensively and fast.
Diverse types of links were a natural ele-
ment of our solution. But most importantly
routers allowed for the growth of complex
networks without the need for proportion-
ately large support teams to operate them.

This was in stark contrast to the data net-
work offerings available from traditional
service providers of the time, who seemed
preoccupied with delivering voice service.
Those data services, built on such protocols
as X.25, ISDN and ATM, never flourished
because they were difficult and expensive
to operate, leaving the provider with no
choice but to offer the service at a high cost
to corporations. The router, along with the
TCP/IP protocols, changed everything and
service providers flourished as demand
then grew for their transmission services.

I believe a similar revolution is possible
today at the optical transmission layer. In
the same way corporations took control of
the switching layer of networking through
the use of TCP/IP and routers, they can now
go one step further and take ownership of
the actual transmission links.

Lighting up dark fibre

Two observations led me to this conclusion.
For starters, the installed base of deployed
fibre is large and, through corporate fail-
ures and bankruptcies from the bubble
years, that fibre is available at quite a rea-
sonable cost. Add to that a mindset in which
many rights-of-way owners have taken it
upon themselves to install fibre along those
rights of way. For the one-time cost of dig-
ging up the parking lot to reach the street, a
corporation can obtain access to dark fibre
already in the neighbourhood.

The second observation comes from the
optical components industry. Years ago
I saw many industry claims of the avail-
ability of volume manufacturing of optical
components — particularly high data rate
transceivers. Those claims were largely
spin: it’s only within the last year that I can
reliably purchase good-quality DWDM-
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grade transceivers in industry-standard
XFP packaging. And now this year I see
prices starting to fall, thanks to engineering
and manufacturing innovation. As a result
it’s becoming possible to build high-quality,
reliable optical transmission systems that
many corporations consider affordable.

If fibre is available and equipment to
light that fibre is affordable, the next ques-
tion concerns the complexity of deploying
and operating the equipment. To a large
extent the success of the router was due
to the relative ease with which a company
could build a network without deploying a
large workforce to maintain it. That same
argument must hold for deploying an opti-
cal transmission system, otherwise most
companies will ignore it.

My solution is a new breed of optically
simple, cost-effective devices from which
a reasonable optical network can be built.
They are compact, very configurable and
— through the use of industry-standard
components — affordable. To the extent an
optical transmission system can look and
feel like a router, it will easily fit into a
corporation’s network environment. These
systems typically operate in less than half
of a standard 19 inch rack, and can easily
deliver bandwidth from 100 to 400 Gbit/s
for a fraction of the cost of traditional carri-
er-based systems. At this level of available
capacity, these optical transmission sys-
tems could quickly become the backbone
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of a corporate network.

While the availability of fibre and the suit-
ability of optical transmission equipment
may make operating a transmission system
attractive to corporate IT, cost is probably
the decided factor. I think a single DS3/E3
within a major metropolitan area of the US
costs $2000-3000 per month. Upgrade that
toa 1 GE and prices vary more, but I believe
a fair median to be about $6000 per month.
Looked at another way, that DS3 costs about
$28 per Mbit/s per month. Based on my own
experience, areasonable metropolitan fibre
ring in a major US city could cost $7000 per
month; and I have anecdotal data suggest-
ing that the price in most major European
cities is comparable. Combine that with the
cost of building infrastructure to reach the
fibre (e.g. atrench in the parking lot) and the
equipment to light the fibre, I believe that
cost is still in the range of $0.10-0.15 per
Mbit/s per month.

With that huge drop in the cost of band-
width, the question inevitably arises of what
to do with it all. Make no mistake, there is
a bandwidth bonanza, which should cause
the corporation to do some fundamental
rethinking about how to organize its IT
resources. At XKL our first thought was to
use it for off-site backups, but we continue
to explore more ways to take advantage of
the amazing bounty. What is clear to me
is that the relative locations of computing
equipment and its users may now be more
independent. When network bottlenecks
occur, network planners have more options,
through things like WDM, to add band-
width without taking on recurring costs
from service providers.

Like the introduction of the router, I
believe affordable and easy-to-use optical
transmission equipment has the potential to
be another, albeit smaller, revolution in the
corporate network marketplace. As with
routers, service providers may view this as a
threat, but it is a logical step in the progres-
sion of corporate networking. The available
bandwidth and flexibility provided by these
new systems could give early adopters an
advantage similar to that gained by early
adopters of router technology. o
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