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Optical Border Gateway Protocol is CA*Net3
Experiment To Enable Peering Without

Purchase of Transit Through Carrier Cloud

Direct Connection of Lambdas Could Reduce Backbone Transit
Traffic Enabling Internet to Cope with Gig E Bandwidth Explosion

Editor’sNote Bill &t Arnaud isthe direc-
tor of network projects at Canarie. Since
1998 he has been responsible for the coor-
dination and deployment of the world' sfirst
national optical research and development
network, CA*Net3 .

COOK Report: It has been nearly three years
sincewe last talked. Mogt of the predictions
you made ten have come true and the
progress made has been stunning. Gigabit
Ethernet and 10 gigabit Ethernet are going
to bring an explosion of bandwidth at the
edges of the Internet. But if traffic at the
periphery of the network is going to grow
by three and four orders of magnitude,
people are wondering how backbone traffic
can possibly grow by four and five orders
of magnitude.

But first, what isthought to be the limit for
speed increases at the periphery of the net-
work? Are we ever likely to see one hun-
dred gigabit Ethernet?

St Arnaud: One hundred gigabit Ethernet
in serial mode israther unlikely. When you
get to ten-gigabit speed in serial mode, you
begin to experience all kinds of non linear
effectsin thefiber. For example you get po-
larization dispersion and Raman scattering.
Consequently, while | do not see one chan-
nel at 100 gigabits on one strand of fiber, |
do see the possibility of 1000 channels of
ten-gigabits on that one strand of fiber. One
company recently announced that they have
developed a Bragg grating that will support
up to 880 channels on asingle strand of fi-
ber. Although this may have been a“hero”
experiment in the lab, it does point to the
future direction of fiber capacity.

There are a number of ways to multiplex
optical channels on asingle strand of fiber.
Oneiscalled a Bragg channel. Another is
called an optical wave guide. There are a

number of others. They are competing with
each other in a search for the best waysto
multiplex al these optical channestogether.

COOK Report: How then would you pose
the current problem? We are having an ex-
plosion of bandwidth at the edges of the net-
work. We are having enterprise networks
building their own private networks out of
gigabit Ethernet. How then would this one
group at the edge of the network communi-
cate with another group somewhere else on
the edge of the network with a group that
could only be found by transiting a back-
bone to what we might call the “legacy”
SONET-based Internet.

St Arnaud: To answer your question we
must examine the current context of data net-
working. We are witnessing a profound up-
heaval in the traditional customer carrier re-
lationship. The carrierslook a building their
networks from the same old standard of a
centrally controlled network. Consequently,
they tend to be able to see the only solution
to the problem of their customers’ growing
traffic as being one of just adding more of
the same kinds of SONET channelsthat are
already there. They then turn around and
offer to their customers these new channels
as managed SONET services. The major
challenges to this approach of networking
isscaability.

COOK Report: When you say carriers,
would you make any distinction between the
legacy carrierslike Bl Canada, AT& T, and
Sprint and the new green field playerslike
Level 3, Globa Crossing and Williams?

St Arnaud: Rather than divide thefield into
old and new carriers, | would prefer to talk
about two different models of building net-
works. Thefirst | would call the centrally
controlled command economy and the sec-
ond what | would call the capitalist or more

Volume IX, No. 8, November 2000 ||
ISSN 1071 - 6327

free-market approach to networking. Most
networks today are designed and operated
through a* command economy” architec-
ture.

Two Different Ways to
Build Networks

Y ou have asingle carrier with alarge and
sometimes even global vertically-integrated
infrastructure where the carrier is accus-
tomed to providing services at all levels of
the protocol stack. Such a carrier does ev-
erything. It deploys the fiber. It lights the
fiber. It adds SONET servicesto thefiber. It
provides ATM services and on top of that
adds E-Commerce and web hosting services.
Such an integrated a carrier finds itsdlf run-
ning alarge and very complicated bureau-
cracy and adso findsthat it must have alarge
and expensive management system to pro-
vide and integrate al of these complex and
varied services and activities. Some people
are beginning to ask whether these hugein-
te%lrated avertica carriers can continue to
scale.

Let'scall the other approach to building net-
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works the “ capitalist economy” approach.
With this approach different companies per-
form the different tasks necessary to mak-
ing the over all network function. Thisisa
much more horizontal form of networking
and one that allows much more control to
be exerted from the edge. While some users
may say that they want to have “cradle to
grave’ network services other users may say
| want to be able to route and control my
own wavelengths independent of a central

controlling authority. The company that pro-
vides the fiber, may be separate from the
company that provides the wavelengths
which may be separate from the companies
that provide Internet and other advanced
sarvices, Moreover | want to be able to con-
nect to my preferred Internet service pro-

vider who may be hafway around the world.

It isthe later form of “capitalist economy”

network architecture that will be enabled by
al these optical channdls. When you can get
athousand wave engths on asinglefiber you
can sl individua wavelength to individua

customers. Y our customers may even be able
to bypass the traditional transit supplier by
congtructing their own wavelength network.

COOK Report: Are you saying then that if
you are one of the large installers of dark
fiber likelevel 3 or Williams or Qwest, you
will have avariety of solutions at different
levels of complexity and cost for your cus-
tomers. Whereasif you are working with an
older, more mature service provider like
AT&T, MCI and Sprint, you will find that
you will have an obstacle in migrating your
own businessin this direction?

St Arnaud: | think that it will alwaysre-
main amixed market. | think that you will
have customers out there who will pay apre-
mium to have “cradle to grave” managed
Network Services. These customers do not
want to manage their own wavelengths and
they don’t want to learn how to run Gig E
over dark fiber. They are willing to pay a
premium to all thistaken care of for them.
Thesefolk gill form alarge part of the mar-
ket and it will take along time for these
thingsto evolve. The market then will evolve
dong with the carriers, some of which will
die and some of which will become success-
ful.

Right now there are thousands of carriers
worldwide and yet we only have perhaps 50
different automobile companies worldwide.
| think we will see avery significant aggre-
getion of traditiona backbone carriersin this
new marketplace. Those who adopt quickly
in order to take advantage of new technolo-
gies and economies of scalewill survive.

COOK Report: In evaluating the carrier
market what do you look for to distinguish
those who will survive?

S Arnaud: Those carrierswho partner with
the research and education community |

think will bethe survivors. | believethat you
will begin to see considerable innovation in
developing new network technologies and
business models coming from the research
and education community. Five years ago
most people believed that the research and
education community’ srolein the develop-
ment of the Internet had diminished to the
point of insgnificance. The assumption was
that the private sector would be successful

in pushing the rollout of broadband Internet
services to businesses, schools and homes.

COOK Report: Why didn’t thishappen? Are
you in the research and education commu-
nity in possession of aflexibility that the
private sector business market does not
have?

St Arnaud: Perhaps because the university
research and education community with high
bandwidth demands can afford to be an early
adopter of new technologiesthat production
networks cannot afford to experiment with.
These ingtitutions are now partnering with
the private sector so that both communities
win in the process of building next genera
tion dark fiber networks.

[Editor’sNote: On the NANOG list on Sep-
tember 1 Sean Doran answered a question
about Internet 2 (the U.S. next generation
network) by saying: “I’m sorry, but parts of
my network [Global Telesystems| are AL-
READY faster than Internet2’ s network by
afactor of four. Other fully commercia net-
works are also well beyond the technology
that most academics brag about. The ONLY
interesting large-scale academic networking
project is currently being done by
CANARIE. “ We agree with Sean’s assess-
ment. Bill St. Arnaud isthe Director of the
CANARIE CaNet3 effort.]

Public Private
Partnerships

St Arnaud: What we have seen in Canada
isthat this partnership led by the university
research community benefits everyone. In
Quebec, for example, the universities are
building afiber network some 3,500 kilo-
meters long that will connect al of their in-
stitutions. The cost for installing the 3500
kilometers of fiber comesto lessthan 2 mil-
lion US dollars. Thisis done as a partner-
ship with five or six new carriers. By con-
tributing to the cost of laying the fiber, the
outcome isthat, at the end of the project,
each of these new carriers has accessto a
network as powerful as that of the incum-
bent telco.

COOK Report: Who arethese new carriers?
St Arnaud: They are Cogeco., Gateway
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Telecom, GTE Telcom, Dixon Fiber,
QuebecTd, Videotron and VDN. Y ou wrote
about VDN and its activitiesin Montredl in
your last issue.

COOK Report: | have heard the thought
expressed that in some of the research and
education community in North America
high-speed networking is seen more as a
means of soliciting subsidies to pay down
the campus cost of connection than asaway
to develop these more innovative industrial
partnerships. Are you willing to comment
on this opinion?

St Arnaud: Yes| think thereisamixture of
interest out there with some of the Univer-
sity CIO splaying avital roleto help their
respective communities to get advanced
Internet services. Others areinterested just
in their own internal needs. Perhaps a uni-
versity in abig city where there are many
other universities doesn't feel the need of
being a strong community player. But oth-
erslikethe University of Indianaor the Uni-
versity of Illinois have been playing avery
strong role model in their respective com-
munities.

COOK Report: Areyou aware of the emer-
gence of many new carriersin the U.S.? Of
course we all know about Qwest, Levd 3,
Williams, Global Crossing and similar large
players. But who else?

St Arnaud: Y ou certainly have many new
CLECsand DLECs. Y ou have many more
of theseinthe U.S. than we have in Canada.
| would keep my eye on anew carrier called
PF.net. They have anew management team
that | believe who truly “get it”.

COOK Report: And by DLECs you mean?

St Arnaud: A CLEC isacompetitive local
exchange carrier focused on the voice mar-
ket where a DLEC is the same thing only
focused on the data market.

COOK Report: What then is the implica-
tion of al this growth in traffic and data at
the periphery of the network for what one
might cal the first generation of the Internet
backbones that grew up and matured be-
tween 1995 and 19977 Given what is hap-
pening now, you have the old hierarchical
guestion of who gets to peer with whom,
and ardatively small number of backbones
facing a collision with the huge amount of
data being generated at the edges of the net-
work. How do we cope?

Internet Backbones:
Changing Demands
S Arnaud: You're asking precisdly theright

questions. | think that the first generation of
Internet backbones were represented by
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Sprint, MCI, UUNET and GTE
Internetworking. One might also refer to
these asthe first business model for Internet
backbones. The second generation or Busi-
ness Model is represented by Cogent Com-
munications whom you interviewed in your
September newdetter and | believe the third
generation or businessmodd isaback plane
built from customer controlled lambda s or
wavelengths of light.

For example, right now if | wereasmal ISP
in upper New Y ork state, | would usually
peer with an upstream provider or two that
that had POPs close to your network. For a
fee, these large upstream providers would
transit my traffic to the rest of the Internet.
Butif | aman1SPand | can control my own
wave lengths, | have the possibility of by-
passing or routing around atrangit provider.

If ten percent of my traffic were going to
and ISP in Hollywood Californig, it might
be cheaper for me to buy a wavelength of
light and route around atraditional transit
supplier by taking my wavelength directly
to that | SPs border routers on ano cost peer-
ing basis. | think that the availability of these
wavel engths where you can peer directly
with other smaller ISPswill allow you to
build what | call octopus networks. In such
anetwork you take the central part of your
network and then you extend all these ten-
tacles to other networks with whom you
share significant amounts of traffic. If nec-
essary such atentacle could extend across
the entire continent and enable you to peer
directly with alike-minded network. As
wavelengths become cheaper and more
prevalent, at some point in the future it will
be cheaper to buy awavelength rather than
the equivaent transit bandwidth.

COOK Report: That israther fascinating. A
year or two ago if | were aregiona network
in New England or the Northwest of the
United States or somewhere else, the eco-
nomics of the business modd would dictate
that | should look for an exchange point into
which | could bring my network. | would
then peer there with as many similarly geo-
graphically situated networks of my size as
would agree. My objective would be to do
asmuch no cost peering as possible and drive
down to the absolute minimum the amount
of traffic going into and out of my network
that | would haveto pay atrandt provider to
cary.

What | think | hear you saying now is that
there is technology developing that would
enable smaller regional ISP isto achieve
these goalswithout taking leased linesfrom
the borders of their network to several net-
work exchange points. Is this correct? And
if this could we explore how this technol -
ogy will work?

St Arnaud: Yes. The current business modd

isfor ISPtogoto 3 or 4 locd exchange points
and then buy trangit for the bulk of itstraffic
from one or more upstream |SPs. But if it
can purchase affordable wavelengths, it can
connect to many more exchange points or
by privately interconnecting and directly
peering with many more | SPs.

COOK Report: Then this does not cut ex-
change points out of the picture. It givesISPs
many more options and very likely less ex-
pensive options for interconnection with the
rest of the Internet?

St Arnaud: That is correct. Currently most
commercial DWDM fibers have anywhere
from 32 to 40 and up to 80 wavelengths on
them. DWDM systems supporting over 800
wavelengths are being tested and it seems
very likely that within ayear or two, asingle
fiber will be able to support wavelengths
numbering to well over athousand. With
such aproliferation, awave ength should be
cheap enough so that an ISP in New Y ork
could easily afford to take a high bandwidth
connection to the PAIX exchangein Cali-
forniarather than purchasing atransit ser-
vice from amajor upstream provider.

COOK Report: What we are talking about
then presumably is optical BGP which you
have proposed as an extension to the border
gate way protocol. If so, please explainin as
much detail as possible how these extensons
will work.

Optical Border Gateway
Protocol

St Arnaud: the Optical Border Gateway
Protocol (OBGP) isan experimental concept
which at this point is unproven. It isvery
radical and there may be many potholesthat
we encounter on the way to implementation.
The first enabling step is dark fiber and the
availability of many dozens of wavelengths
such that an ISP can then purchaseits own
wavelength and use it to connect to an ex-
change point several thousand miles away
if need be. At such an exchange point you
will be able to do standard peering. The ad-
vantage given you by OBGP isthat you can
et to that exchange point without having to
pay atransit costs to an upstream provider.

As the number of available wavelengths
multiplies and the prices those wavelengths
comesdown, |SPswill find that they are dble
to buy wavelengths from their networksto
dozens and perhaps even hundreds of ex-

change points some of which will bein other
countries and on other continents halfway
around theworld. Thisisthefirst step. It's
doable today and is beginning to happen as
Williams and others are now selling wave-
lengthsto I SPs.

The next step is where OBGP comesiin.
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Rather than buying awavelength to afixed
place likethe PAIX in Californiaone could
buy awavelength to an appropriate optical
switch. Each optical switch in the path to
the PAX, in fact, then becomes an exchange
point. With OBGP any optical switchina
optical network can betrested as an internet
exchange point such that autonomous I1SPs
can interconnect and peer with each other
anywhere aong the network - in essence a
truly distributed IX.

Now imaginean ISP in Cdiforniathat wants
to peer with an ISP in Florida. Further imag-
inethat both of those 1SPs own waveengths
that travel to or through the same switch in
Sdt Lake City. With OBGPthat ISPin Cdi-
fornia, which owns a wavelength to the
switchin Salt Lake City, can see your wave-
length coming in from Florida to that same
switch. Consequently, you will be able to
route traffic to and from the CalifornialSP' s
wavelength without any intervening AS
number or network control by a central au-
thority. You will, in effect, have established
no cost peering with that ISP at the switch
in Salt Lake City . Furthermore, if another
ISP in Colorado connects to that same
switch, your can reroute your wavelengths
and re-establish your peering session to the
Colorado ISP ingtead of the HoridaISP. The
beauty of thisisthat you don't need arouter
in Salt Lake City - only control of the opti-
ca ports. But for all intents and purposes, to
your peers, it lookslike you havefull fledged
layer 31X in Salt Lake City.

It isimportant to note that many of these
concepts originated with ATM. What we are
doing is stealing some of the best ideas out
of the ATM world and converting them to
the opticd layer. But instead of atraditional
“central managed” approach to networking
asiscurrently being planned for optical net-
works, we are alowing the users at the edge
control the routing and management of the
wavelengths.

Now this has some profound conseguences.
If you let users at the edge control the rout-
ing and topology of the network that means
the carrier in the middie will be very limited
in how it can optimize and manage the wave-
length routing in the network.

The analogy | like to useis building rail-
ways versus highways. Railways are oper-
ated very muck like telecommunication net-
works today - the same organization that
ownstheinfrastructure aso controls the rout-
ing and scheduling of the trains. However,
with highways the organization that builds
and maintains the roadbed haslittle control
over the routing and scheduling of the auto-
mohiles and trucksthat use the highway. The
user makes the choice on what interchange
they want to get off and on the highway.

COOK Report: Thisisvery powerful stuff.
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Who is behind OBGP? Where isit being
devel oped? What needs to be done in order
tofinishit?

The OBGP Testbed

St Arnaud: First of all | must emphasize
that thisis avery experimental concept. At
this stage it is high risk and there maybe
some kind of fundamental flaws that we
haven’t thought of yet. The background
event for the OBGP effort was the dark fi-
ber build in Ottawa to the various universi-
ties and research ingtitutes. All these orga-
nizations speak BGP in their networking en-
vironment. Moreover they are usually multi
homed. The only problem isthat it is not
practical to build atotal mesh of fiber to
every ingtitutional user. We have 26 differ-
ent sites and laying down afull mesh of fi-
ber between the sides would require thou-
sands of different fibers — something that
clearly isimpractical.

For example we have dark fiber going from
our offices here in downtown Ottawa out to
aresearch facility on thewest end of the city
where anumber of fibersterminate. Also a
number of fibers terminate in the east end
access point. Now | would like to be ableto
route my traffic to any one of the institu-
tionsto which | do not have a direct fiber
connection. One model of doing thisisto
put acarrier inthe middle. The carrier would
say “OK I'll take care of it. | can build this
cloud whether it be ATM or onethat ismade
out of wavelengths. | will route your traffic
and don’t you worry about it."

When it comes to optical networking the
carriers can’'t conceive of anyone besides
themselves owning the cloud and doing the
routing for their customers. But we found
that owning the dark fiber ourselves seri-
ousdly changes our perspective on the possi-
hilities of networking. We no longer want to
go back to the model where somebody has
to bein control in the middle in order to ag-
gregate and redistribute traffic. Customer
owned dark fiber has given us freedom. We
like the freedom and independence of con-
trolling our own routing and never want to
go back to having acarrier in the middle.

Wethen redized that one way to avoid this
might be to have an optical switch in the
middle and for each of us have access and
control of our own separate ports on that
switch. If you give each of institution con-
trol of ports on that switch, we can then de-
cide for ourselves how to route among us
and do so without the interference of any
centra organization. Now to look at how this
might work in other situations, the dark fi-
ber supplier may be the one who ingtallsthe
switch to be used by his customers. In such
asituation the fiber supplier provides the
electrical power for the switch, leaving the
control of the switches portsto his custom-

ers. He saysto his customers: “you cross
connect to whomever you want in that switch
and we don’t even want to have anything to
do with managing the switch expect provid-
ing electrical power”

COOK Report: So the provision of these sar-
viceswould be an atractive business model
for acompany like Williams?

St Arnaud: Yesaswell asfor Metro media
Fiber and for companies like Equinix. This
isaservice that would be natura for anyone
running an exchange point to provide, par-
ticularly for those who don’t want to func-
tion as afull services provides. They just
want the minimum services of the electrical
power and a secure place to house the switch
on which you depend.

COOK Report: You arelooking at 0BGP as
ameans by which to enable these kinds of
interconnections ? When you say you are
uncertain of the feadibility at this point, what
do you mean? What kind of obstacles might
you run into? Might they be technology or
the expense of integration with existing soft-
ware and hardware?

St Arnaud: As of today we don’t see any
such obstacles. But for every great ideathat
succeeds, there are a hundred that fail. It
could be market reasons, or business rea-
sons, or there could be a technology com-
ponent that we' ve so far overlooked. When
we build a prototype as proof of concept,
we will have a better feel of whether or not
itisredly workable.

COOK Report: Are you working on a pro-
totypeinthe Ottawaareaor somewhere dss?

St Arnaud: Exactly. | have the switch sit-
ting right here in front of me. We hope to
havethefirgt prototypein operation later this
fall.

COOK Report: What do you have to do be-
tween now and then to get it working? You
said that that is merely an extension to the
border gate way protocol. Is the only thing
you have to do to write some new code and
add that code to working BGP software?

St Arnaud: Yes. That iswhy we are and
99.99 percent certain that it will work.

COOK Report: What then is an extension
to aprotocol ? Exactly how you create such
athing?

St Arnaud: In most protocols you have an
options field. BGP has such afield and a
number of proprietary products have been
using that field for their own special pur-
poses. We are proposing to use the options
field in BGP to turn networking upside
down. Today when you connect an ISP to
an upstream | SP, thefirst thing they doisto
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install the physical fiber. Then they putin
thelink layer which canbe ATM or SONET.
Next they establish IP connectivity and fi-
nally BGP connectivity. We are saying let
us reverse that whole process.

So first we would establish BGP peering. |

would say | want to peer with Gordon Cook.
| have your AS number and to start a BGP
session where | instruct my router to con-
nect us. It isthe router then that establishes
the physical connection between us. Right
here in Ottawa most of our institutions are
going to put in either for four or eight wave-
lengths. They can have their wavelengths set
up to go to whichever universities they
choose. Then if someone sayslet’'sset upa
BGP session with Gordon Cook, arouter will

take one of those wavelengths and steer it
towards a connection that will peer with your
network.

COOK Report: Does bringing OBGP to
market depend on developing a common
means of modifying the optionsfield in
BGP? And therefore you just need to de-
velop acommon way of going about this so
that everyone operates with the same expec-
tation.

St Arnaud: Yes. Thefirst thing we will do
isaproof of concept that will demonstrate
these capabilities in the next couple of
months. We will put together and test avery
simple version of the protocol. We dready
have anumber of industry partnersinvolved
in the project who have indicated to us that
they’ re ready to take the concept commer-
cidly and go with usinto the IETF.

COOK Report: Youwill have“bof” and then
form aworking group to make this an offi-
cia |ETF standard?

St Arnaud: That's correct. But we don’t
want to actualy start on standardization e&f-
forts until we are certain that it isworkable
and that there are no unexpected “ gottchas*
in the project.

COOK Report: How complex is the final
product that we're looking at? Isit a docu-
ment of 10 pages or hundred and 50?

St Arnaud: To anyone who is knowledge-
ablein BGPitisareatively minor change
and could probably be donein only acouple
of pages. It isnot abig radical new protocol
but rather avery simple modification to an
existing one. The bigger challengeisin
modifications to the routing software itsalf.
In our proof of concept project we are using
public domain software. Once we have suc-
cessfully completed the proof of concept
project, we certainly hope that Cisco and
Juniper and others will modify their own
router operating system software to incor-
porate our optical extension to BGP.
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COOK Report: So much of what you need
to do isto get everyoneto agree to an appro-
priate way to modify the optionsfield in
BGP. Once you have done that Cisco and
otherswill have to change their running soft-
ware so that it will recognize optical exten-
sion data from this particular options field?

St Arnaud: Yes. And then the commercial
vendors will also add their own set of bells
and whistles — management software and
things like that. They will haveto see value
in what we' ve done and have to be confi-
dant that there is a market for adding our
extension into their software.

COOK Report: Why wouldn't they think
thereisamarket for it?

OBGP Runs Against the
Accepted Grain

S Arnaud: Right now inthe Optica Internet
Forum and in the ODSI working group the
traditional industry view is completely op-
posed to this concept. Thetraditional equip-
ment suppliers are working on acompletely
different strategy. In the traditional central-
ized, carrier-centric view of the world, the
paradigm isto take the ATM model of net-
working and replacethe ATM virtud circuits
with wavelengths or lambda’ s. In this mode!
the carrier totally controls everything.

COOK Report: thisiswhat Francois Menard
meant when he said that Sycamore was go-
ing to do circuit switching in colors?

S Arnaud: That indeed iswhat they' re talk-
ing about. There are two approachesto tra-
ditional optical networking. Oneisan over-
lay moddl where you have acircuit switched
optical network and run IP on top of it. You
would do thislike you run [P over ATM to-
day. The other approach iscalled a peer net-
working approach where the wavelengths
aretreated as MPLS Logicd Switched Peths.

COOK Report: What is the advantage of
doing it thisway? Isit being pushed by the
carrierswho have big bucks?

St Arnaud: Yesit issomething that the car-
rierswho have big bucks are very comfort-
able with. The big carrier market is ahuge
market. If you want to sl to them and make
alot of money from doing so, you better
ddiver the products they want. Thereforethe
reason that the optical companies are focused
on this approach is that they expect to be
sdling to carriersfor the next hundred years
just asthey’ve sold to them for thelast hun-
dred.

COOK Report: So what then are you doing
with al of thisin Chicago?

St Arnaud: We are working closely with
Joel Mambretti, Tom Defanti and Charlie

Catlett and other people at Internet 2 on these
concepts and on the development of the
OBGP protocol. They are working on build-
ing adark fiber network in Chicago. The
network will hopefully include the first op-
tical network exchange where we will put
these types of protocols and technologiesto
use. They are working with our Canadian
industry and research partners on building
the optical border gate way protocol.

COOK Report: If you look at carrier’ s atti-
tude where they want to do circuit switch-
ing in colors, do you think it safe to assume
that thiswill happen?

S Arnaud: Someform of circuit switching
will continue on its own for aconsiderable
period of time with perhaps much smaller
proportion of the telecommunications mar-
ket doing it thisway.

COOK Report: At the sametime, isit your
belief or hope that you can begin to grow
and devel op the other approach dependent
on OBGP? Do you see some possibility of
the two approaches coexisting with each
other for some period of time?

St. Arnaud: Yes and | think the circuit-

switched gpproach will likely be overwhelm-
ingly predominant for the next five to 10
years. Thisis due to the huge legacy infra-
structure and the huge critical mass of equip-
ment bel onging to the existing carriers. We
are at about the same deve opment stage with
OBGPthat the Internet wasin 1975. Because
of the huge exigting investment in the tradi-
tional models of networking, | think that
OBGP will start with our university friends
across Canada and with our colleaguesin
Chicago. It may evolve alittle bit faster. |

may be too pessimistic. But | don't think it
will be mainstream for anumber of years.

COOK Report: What will bethe critical de-
termining factors of progress? Economics?
Inertia? Politics? What will be the critical
determinant of what you see asarather dow
rollout and evolution?

St Arnaud: | think the speed of the evolu-
tion of deployment will be directly related
to the speed of therollout of dark fiber. When
universities and schools and other institu-
tions can get their hands on dark fiber, this
becomes a very appealing course to take.
Therefore the speed of the rollout of dark
fiber will really be the big factor in thisand
not so much the protocol itsalf. In jurisdic-
tionswherefiber isreadily availablelikein
Chicago and Canada, you will seeit happen
relatively quickly. In other placesit may take
alonger time.

Cost Implications

COOK Report: When | first started talking
to you two and a half years ago you were
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saying way back then that you saw two or-
ders of magnitude in cost changes coming
down the pike. in other words in the net-
working power that you could buy for $100
inanew SONET based network you could
buy today for adollar in with the new 1P
over fiber networks.

S Arnaud: Oh yes. No doubt about it. Just
look at the Cogent business model as an
example.

COOK Report: Indeed on theleve that you
first enunciated it has been amply borne out.
Now if you look at the new OBGP technol-
ogy, do you think there' s any likelihood of
anywhere as near a significant cost savings
as was gained with the new network tech-
nology after 1995. Could another order of
magnitude of cost savings be added to the
first two?

St Arnaud: Yesand no. First of al if you
use dark fiber you get adramatic savingsin
cost. For one time investment as little
$10,000 you can get your institution hooked
up with dark fiber that will last for 20 years.
It has gotten very very cheap. The biggest
cost now for many of our institutions who
have dark fiber isthe actual Internet access
itsdlf. Our biggest single cost is the purchase
of Internet transit service. Now if OBGP
works out as we hope it means we can sig-
nificantly reduce our transit costs. We will
be able to peer directly with the networks of
our choice and be able to reduce our transit
traffic to say no more than 20% of the total
traffic rather than the 80 to 90% that it is
today.

COOK Report: | understand and this leads
meto recal that while, on the one hand, we
have a handful of extremely large ISPslike
AOL and Earthlink , on the other hand we
still have probably four to five thousand
small ISPsin North America. It seemsto
me that these small | SPs better hope for the
success of OBGP which should enable them
to spend far less on transit and it remained
more cost competitive with those who are
far larger than they.

St Arnaud: Indeed. | think that isa correct
assumption. What | think will be the first
thing to happen first isthat alarge univer-
Sty with good networking skills sets, instead
of gpending all its money on transit services
will be ableto peer directly with many ISPs
on ano cost basis. It will then expand from
the university research community to large
commercial enterprises.

COOK Report: | have heard comments
about GigaPops. Is this where someone
at the University goes out and buildsare-
giond exchange point for thet University and
for loca 1SPs? Or perhapswill it be Equinix
or some other commercial exchange point
and the universities will cometo that? And
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if 'man|SPintheloca area, it would beto
my advantage to connect and there aswell.
Right?

St Arnaud: Yes. You would interconnect
your wavelengths there and try to have as
many direct peering sessionsthere asis pos-
siblein order to reduce your transit costs.
GigaPOPs and commercia exchange points
seem to be the most logical places.

Strategies to Cope With
the Traffic

COOK Report: OK. If you look a how back-
bones are being run now, you have asitua-
tion where al the traffic generated by the
explosion of gigabit and 10 gigabit Ethernet
a the edges of the Internet, can perhaps not
even be sent through all the backbones that
we have now. How are you going to cope
with it? How are you going to get it from
one side of the network to the other? From a
software and hardware technology point of
view isit feasible to think in terms of three
orders of magnitude or even an increase of
four orders of magnitude in backbone speeds
needed to balance the délivery of the even
higher bandwidth generated at the edge of
the net?

St Arnaud: Definitely one of the challenges
facing usiswhether the core routers on the
backbone will be able to keep up with all
the increase in bandwidth at the edge.
Scalability isone of our biggest challenges.
Oneway to get around the bottleneck of the
router isto do what is known as cut through
wavelength routing. If | have enough traffic
to one destination my upstream provider
may take that traffic and put it on awave-
length of its own and send it directly to its
appointed destination rather than try to
packet processit initslocal core router .

COOK Report: Thissoundslike you are set-
ting up apermanent virtud circuit but iswhet
you' re doing something different from what
you seeif you wereusing MPLS.

St Arnaud: yes. It'samatter of how is car-
ried out. This cut through concept in both
ATM and MPLS is well-established and
well-known. The cut through routing is done
by the carrier insideits “cloud.” The cus-
tomer is unaware of what'sgoing on. Asfar
asyou know you are sending al your pack-
etsto arouter and it’ sthe router that makes
the decision whether to cut through or not.
But with OBGP you the customer getsto
make the cut through decisions - not the car-
rier.

COOK Report: Does the existence of this
OBGP technology create an opportunity for
companies like Equinix who are building
Internet exchange pointsto step forward and
say to | SPs we have the kinds of optical

switches at our exchange points that will
enable you to implement OBGP and we can
assist you in learning how to accomplish
these implementations?

St Arnaud: Yeswe believethisisavery
significant opportunity for organizationslike
Equinix or any of the other exchange point
or GigaPOP operators. They would provide
that neutral site and electric power for the
switch and let their customers do their own
Ccross connects using OBGP.

COOK Report: If you arelooking at aback-
bone like UUNET are you really going to
have to assume now that such abackboneis
already amesh of OC 48 and before long
0OC-192 permanent virtual circuits?

St Arnaud: | think that isafair assumption.
For example they may own afiber from New
Y ork to Chicago on which they will runten
OC-192sterminating on arouter a each end.
Now they could have another 10 wave-
lengths on that same fiber and of those ten
five might go through Chicago terminating
in Salt Lake City and the other five go
through Chicago and terminate in San Fran-
cisco.

COOK Report: With the carriers then, you
will find amost exclusively SONET-based
wavelengths because of their legacy of net-
work equipment?

St Arnaud: Yes Almogt exclusively.

COOK Report: If | am aCogent Communi-
cationsand al the pair of fibers| can do my
backbone somewhat differently from
UUNET, can | not?

St Arnaud: The Cogent backboneis prob-
ably very similar to UUNET’s. While they
both use SONET framing they do not use
SONET ringsor SONET protection festures.

COOK Report: But ten-gigabit Ethernet will
include awide area network framing as part
of the standard. In about year or so when
products using these standards are available,
it should be possible to use 10 gigabit
Ethernet framing in wide areanetwork back-
bones?

St Arnaud: With the ten-gigabit standard
you have three ways that you can do data
transmission. Y ou can transmit to it native
asinaLAN with standard Ethernet frames.
Y ou can transmit data viaawave ength. For
that option thereisadightly different form
of the ten gigabit protocol. Or you can map
your datato a SONET frame. Nortel, Lu-
cent, and Alcatel, the traditional telephony
oriented companies, are very strongly pro-
posing that ten gigabit Ethernet be mapped
to ten-gigabit SONET frames. Such a map-
ping will obviously leverage their massive
market and investment in SONET.
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COOK Report: How do you do the SONET
framing?

St Arnaud: You take your 10 gigabit
Ethernet frame and strip out the header and
all extraneous information and repackage
what isleft into the SONET frame.

COOK Report: You do need aseparate piece
of equipment to do thisdon’t you? And this
piece of equipment adds cost and complex-

ity.

St Arnaud: Absolutely. Thereisastandard
cdled Ethernet over SONET (EOS). Thebig
companies behind this are saying: let’smap
many Ethernet channels onto one SONET
channdl. If we do this, we will benefit from
aggregation because people will not be us-
ing their Ethernet channels at full capacity.
By multiplexing them together we can gain
efficienciesinto the use of asingle SONET
channel. But then you have to do buffering
and queuing and essentially make yourself
arouter. Some people say why go with
Ethernet over SONET? Why not use packet
over SONET? At the present time thereis
quite a debate going on over these choices.

COOK Report: What would be areason that
you do packet over SONET rather than
Ethernet over SONET?

S Arnaud : Let'sassumethat you're carry-
ing IP packets and that you are carrying
Ethernet frames over SONET. These
Ethernet frames are adding only complex-
ity and inefficiency. IP, in other words packet
over SONET, ismuch smpler.

COOK Report: Canyou ddliver then |P over
SONET to the edge of the network and right
into the office building?

S Arnaud: Yes But generdly itisnot done
that way. Usually it is converted into an
Ethernet frame at the local POP and trans-
mitted over dark fiber to the customer. Asa
result some people say you might as well
carry that Ethernet frame all the way across
the network.

Politics of OBGP

COOK Report: Let’s go back to the ques-
tion of OBGP. Assuming that thiswill work
from the technology side of things, what kind
of political economic issues could knock it
off thetrack?

St Arnaud: Of course we believe that this
is going to be the next biggest thing since
TCPand that it will revolutionize the indus-
try. But, in the past, many people have come
up with similar visions that have not deliv-
ered ontheir promise. Therefore | don't want
to be overly optimistic. Wethink it will have
amajor impact on the future of the network,
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but the redlity isthat many other people have
hed smilarly good idessin the past thet have
ended up in the trash heap.

COOK Report: How much of the outcome
either in the U.S. and Canada depends on
the regulatory point of view that you take?
Doesn’t the predominant regulatory point of
view focus on avertica approach where the
regulator looks at the relationship of huge
verticaly integrated companiesto each other
and permits the charging of one price for
voice and another price for data packets. The
question is doesit make any senseto do this
inview of the Internet? Or is continuing to
do thismerely a carrier over from the regu-
latory world view of the legacy voice net-
works?

S Arnaud: Thislikdly derivesfrom the Stu-
ation where alarge percentage of voiceis
still carried over switch voice networks
which are very much more expensive to run
than packet networks are. When alarge per-
centage of all voiceis moved to the packet
network, then you are absolutely right. At
that point there will be no differencein cost
between delivering the two services.

Say your are an ISP and that 20 percent of
your voice traffic stays on your | P network.
But you also have to connect to the PSTN
for the remaining 80 percent of your traffic.
The cost of thisPSTN traffic will awaysbe
much higher to you, than the cost of voice
traffic generated purdly as Internet data. And
voice traffic for the next 50 years probably
will dways be more expensive than datatraf-
fic.

COOK Report: Isit fair to assume that this
will beinfluenced by akind of regulatory
inertia? Y ou assume that thereis going to be
adifferencein cost between voice and data.
Because the cost is greater if you permit the
companies to charge more for the old way
of doing things, you'reredly subsidizing the
continuation of that way of providing ser-
vices. Areyou not?

St Arnaud: Yesand no. The dramatic drop
in long distance voice costs have not really
been caused by the Internet but have been
caused by competition. The carriers had to
wring more savings out of their legacy net-
works or incur losses, Traditional voice net-
working is actually very very hard to do.
Real time delivery of the human voice re-
quiresthe addition of al sorts of qudity con-
trol mechanismsto the network to avoid such
things as echo and jitter. Building a good
network for voice is very difficult.

Many companies announced that they will
do voice-over |P and totally eliminate the
telephone company. . Voice turns out to do
very difficult to do especidly when you have
to interface with the traditional public
switched telephone network with its SS 7

signaling. We simply cannot ignore the
legacy PSTN, in building avoice-over IP
networks. Until the last telephone and the
last country in the world is switched over to
IP, we will still have to interface with the
old legacy system. This need to interface
with the legacy PSTN means that we have
to have complex of protocols and signaling
and things like that which drives up the cost
of delivering voice whether it isover IPor
the PSTN.

COOK Report: If you look at voice over IP
asrun on large corporate virtua private net-
works, can you get quality in those environ-
ments equal to the quality you get with a
very different and more expensive equip-
ment on the public switched tel ephone net-
work?

St Arnaud: Absolutely. Thisis happening
today within many corporate private net-
works. Voicein the networks belonging to
large corporations is being packetized and
moved rapidly into IP Transport.

COOK Report: Say then that you have in-
dependent parallel networks — voice con-
tinuing on the legacy public switched tele-
phone network and a voice-over IP on cor-
porate networks. Y ou cannot easily go from
corporate network to the public network?

St Arnaud: That isthe problem. Going be-
tween avoice over |P network and acircuit
switched networksis very difficult. Thisis
especially the case with the big carrier
switched networks which have extremely
stringent demands as a result of their SS7
signaling. Carrier grade voice-over IPisa
long way off and it is going to be quite some
time before it becomes a cost-effective so-
[ution.

Regulatory Issues

COOK Report: When American and Euro-
pean carriers buy new equipment for their
networks, to what extent to do they buy the
newer technology of the IP networks or are
they almost forced into a continuing to buy
the older technology that is competible only
with their legacy circuit switched networks
?

S Arnaud: They buy some equipment de-
signed to tie the to networks together but
they’ ve been rather slow to do so because
of the extremely stringent religbility require-
ments imposed upon their voice network
functionality by regulators. Because of the
insstence on the traditiona “ five nines* of
reliability, the traditiond tel ephone compa-
nies can take up to five yearsto evaluate a
new technology. Their time scales are on
entirely different order of magnitude than
those of the Internet where we are swapping
out boxes every six months.
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COOK Report: Isthere akind of the ingtitu-
tional dilemma and the setting aregulatory
policy? Can you imagine a situation where
if we had regulatory leadership with a“net
headed" disposition and we could begin to
promote the acceptability of aworld where
if you're |P over fiber service goes out you
would have wireless as an alternative re-
placement for the time of the outage. Or will
everything be governed by theinertiaof the
legacy networks where those people will
make it impossible for such aradica change
of prioritiesto take place?

St Arnaud: I'm afraid it will be the latter
with incumbent IXCsand ILECstrying to
milk al possible profit out of their legacy
infrastructure.

COOK Report: Do you think there's any
possibility that some say threeto five years
from now someone could begin to make the
argument that because of the ubiquity of
various telecommunications systems that
you could rely on the ability to switch over
momentarily from one system to another in
case of an outage? Could this be justifica-
tion for the promotion of regulatory policy
in favor of doing just this rather than taking
another 20 yearsto write off the investments
inlegacy SONET equipment?

St Arnaud: Increasingly they do. I'm sure
the different approaches to these problems
will be developed. However the other prob-
lem that traditional telephone companies
haveistraditional customer expectations.
They expect their phones to work al the
time. With 99.999% availability your phone
isamost aways going to be up and ready to
reach anyone anywhere at anytime. In the
Internet we have a different set of expecta-
tions and ways of evaluating reiability. Go-
ing from the culture in the telephone com-
panies to the world of the Internet is going
to take along time. But focusing on avoice
isfocusing on the wrong problem. | say for-
get voice because voice will be aniche mar-
ket within lessthan three years.

COOK Report: So one might think of the
future as agroup of parallel telecommuni-
cations services. Hear you would have
legacy voice services going forward into the
future, but you also have the Internet data
services and voice-over Internet data ser-
vices . you will have amigration of people
from the legacy voice services toward the
Internet and the only uncertainty ishow rapid
the migration will be.

St Arnaud: Yes, and | can see the two net-
works exigting in parallel for 50 years.

COOK Report: Yes But 10 yearsfrom now
| can imagine that we might be paying $20
amonth for our aways on, five ninesreli-
able telephone service and $80 a month for
asuite of Internet data servicesincluding
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voice-over |P, email and Web access, and
access to high-speed video and audio.

St Arnaud: Perhaps. Except | seethesetwo
figures reversed. The suite of Internet ser-
vices may be $20 amonth and the legacy,
but highly reliable, phone services $80 a
month because Internet data services will

benefit greatly from economies of scale.

COOK Report: Well that is an intriguing
thought because, if voice services are that
expensive, it will add to the pressure to mi-
grate away from them to the Internet data
services.

St Arnaud: Wethink that there will be three
paralel networksin existence. In fact we
would suggest that policy not to try to con-
verge dl tdecommunicationsinto |P because
doing so will increase the cost of 1P. The
residential telephone market will continue
to provide delivery of telephone by twisted
pair. Thereis nothing wrong with a voice-
over copper which in fact works very well.
A second network may well be broadcast
video over coax which again works very
well. Thereisno really compelling reason
to deliver broadcast video over IP. | believe
there will be a third network dedicated to
only IP and this network can under some
circumstances carry voice or video or both.

Y our primary mechanism for receiving
broadcast video will be either an antenna or
coax . The primary mechanism for voice will
be either a cell phone or your current cop-
per phone. IP will include avoice-over |IP
and other value-added services but for the
next 50 years| am don't seeit asentirely
digplacing the other two networks.

Fiber to the Home

COOK Report: What do you see asthe eco-
nomics of bringing fiber into thehome?You
have talked about bringing gigabit data ser-
vices to every home in Canada by 2005.
What will be the dynamicsthat drive what
only afew years ago most people would
have considered an unlikely outcome? Y et
you now seeit as possible and Worldwide
Packets has built its entire business model
on thisas a premise. What will drive this?

St Arnaud: Thisis our greatest challenge
and we believe this is where the research
and education community in partnership
with the government and carriers can really
help to accelerate the deploying fiber to the
home. For example. In Quebec anumber of
municipal governments and school boards
have gotten together and put fiber into ev-
ery public sector building for aonetime cost
aslittle as $10,000 per building. Thisisa
onetime chargefor the next 20 years. If these
municipalities put in a dozen extra strands
to the school, it becomes very easy for the
private sector at minimal cost to run fiber to

individua homes from a node at the school.
We arelooking at the feasibility of partner-
ships to get public-sector buildings fiber
connected in away that will save them
money. Once we do this, if wedo it right, it
isrelatively easy for the private sector to
extend that fiber to individual homes.

COOK Report: Do your politicians under-
stand the importance of getting thistechnol-
ogy indtalled as infrastructure?

St Arnaud: Yes, Increasingly they do so.

COOK Report: if you survey the scenein
both the U.S. and Canada from the paint of
view of viable business models for getting
fiber to the home, what do you see asviable
approaches and who are the mgjor players?

Arnaud: At the present this a small market,
but it is growing rapidly. There are anum-
ber of companiesin the area. Homefiber isa
company doing it in the Palo Alto areaand
SBCisdoingitinthe Atlantaarea. Itis pretty
well aslam-dunk to put fiber in new hous-
ing developments, especidly if you haveto
build new roads and trench new sewer lines.
The chdlengeisto get it into exiging homes.
In the Western US, WIN is a company that
isdoing it aswell as several public utilities
who are now building a fiber networks to
existing homes and who have devel oped
compelling business cases showing that this
can be done.

COOK Report: Who are the expertsin this
area?

St Arnaud: World Wide Packets is one of
the leading companiesin this area. Another
effort worth looking at is Grant County in
Washington state where the state govern-
ment leadership was critical. Washington
State passed a law encouraging utilitiesto
get into the fiber to the home marketplace.
But they also wisdly said we don’t want you
to be telephone companies. We just want you
toingtall dark fiber and sell accessto that.

COOK Report: if we look at the issue of
scaing of Internet backbones needed to deal
with gigabit traffic generated at the edge,
perhaps we can see the existence of two
paths? One path relies upon a mesh of per-
manent virtual circuitsand MPLS and is
sometimes referred to as the path preferred
by UUNET and Mike O’ Dell . Now would
the other path to scaling be the one of taking
light paths to exchange points and use of the
optical border gate way protocol ?

St Arnaud: It’s hard to say. OBGP istoo
immature at this point make a difference.
Weliketo think that in afew yearsit might
be the dominant protocol. But that remains
to be seen. Over the next couple of years|
think that MPLSwill be the dominant means
of traffic engineering backbone networks.
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COOK Report: isathird possihility the con-
tinued scaling of large point to point back-
bones?

S Arnaud: There are probably three possi-
bilities. | am not afan of the MPL S gpproach.
MPLS was a technique designed to cope
with shortage of bandwidth. Now with the
ability to buy wavelengths of light on fiber
bandwidth is not an issue. Consequently
micro engineering the network is probably
not necessary today. Also it does not look
like we can build routers big enough to ag-
gregate all the traffic. We will require opti-
ca “cut thru” or “bypass’ circuits. The chal-
lenge that faces is who controls the cut
through circuits - the carrier in the middle
or the customer at the edge.

Now, doing it thisway is not building atra:
ditional circuit switched model. Circuit
switched modelsimply that for every flow
you must Sart anew circuit. The service will
st up aswitched circuit and send aweb page
to you, and then switch to another circuit
and send aweb page to someone else. This
will not scale. Having direct peering with
each other with wavel engths and doing by-
pass around other ones may achievethe same
ends.

COOK Report: so the 50 to one hundred
largest carriers of the world will be going to
alarge number of exchange points and these
carriers might develop amodel of relying
upon cut through circuits to reach each of
the 50 to one hundred other carriers from
the exchange points. Y es?

St Arnaud: That is correct.

COOK Report: And then the third way, if it
works, would be the optica border gate way
protocal.

Three Models of
Networking

St Arnaud: That'sright. So right now, in
the standards bodies, you have three ap-
proaches. Oneis called the overlay and this
isbasicaly the circuit switched model. This
is being promoted by under the label of
ODSl. Ancther oneis called peer network-
ing. Thisiswhere al the wavelengths are
treated like MPL S tunnels. The third ap-
proachisours. Inthiswe say let BGP bethe
controlling mechanism and |et decisions be
made more upon the lines of traditional
Internet direct peering relationships.

COOK Report: Would you clarify the dis-
tinction that you are making between MPLS
and circuit switched?

St Arnaud: Traditiona circuit switching is
tantamount to running IP over ATM. that's
the ODSI approach. The wavelengths are
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like ATM virtual circuits and they are
switched al thetime all over the place. In
the ODSI model switching has merely been
moved down to the optical level and the IP
layer is unaware of topology changesin the
network. The MPLS way of doing thingsis
the cut-through model. In the ODSI world
if something breaks, the optical plane takes
care of it. In the MPLS world the MPLS
router has more responsibility to do the cut
throughs.

COOK Report: In other words does your
routing take place at layer two or layer threg?

S Arnaud: Thet'sright. In OBGPisentirdy
alayer 3 or even alayer four model inwhich
the BGPitsdf actually controls the set up of
wavelengths.

COOK Report: And from astructural point
if you, if what you're running is going to
take place at layer two, does that equate to
the only place where scaling is possible be-
ing the very large telco kind of model ?

St Arnaud: OBGP isamodel that we be-
lieve can scde the most because dl the con-
trol is at the edge of the network. And why?
Because each small group of people at the
edge the network is able to come to their
own decisions and implement or change
these decisions very quickly. The other two
models assume the existence of ahuge cen-
trel carrier inthe middle. If at some pointin
the future you have millions and then per-
haps even hillions of wavelengths that have
to be centraly controlled and monitored how
this could possibly scale?

COOK Report: The seethe MPLS modd as
the one that can transition to the control at
the edges modédl of the optical border gate
way protocol? Or do you seeit asjust an-
other way of keeping central control?

St Arnaud: | think theintention isto rely
onitindefinitely. After al their are very few
people at the present time who know any-
thing about OBGP. If you arein Nethead
from the Internet World, the MPL S model
of cut through is probably the one that is
most prevaent and popular inthe IETF. If
you are a Bdllhead from the telephony world
the ODS| modd of an overlay is more popu-
lar.

COOK Report: So in this sense your tech-
nology out look is determined by the tech-
nology origin of itsinvestors? Since it looks
like these will be competing with each other
for awhile can we ask if thereis any evi-
dencefor adistinction in the cost effective-
ness of the two different approaches? Does
the first one depend on SONET whereisthe
cut through MPLS model doesn’t?

St Arnaud: Yesand noto both. It isjust that
both assume a large organization exerting

central control. OBGP assumes that you
have dark fiber and that there is no central
control organization.

COOK Report: Isthere any reason is that
you can see over the period of the next few
years where the cut through central control
model might become dominant over the
OSDI circuit switched model? Or do you
think that for the next several years those
two models will coexist and keep similar
market shares?

S Arnaud: It sdifficult to say becauseitis
30 new and 4till untested. But in my persondl
opinion MPLS will hold afar larger market
share because it is more in line with the
Internet view of the world, while ODSl is
morein line with the traditiond carrier view
of theworld.

COOK Report: To conclude — if you were
to offer any advice someone who is making
decisions about acquiring telecommunica-
tionsinfrastructure in their community or to
someone who is making investment ses-
sions, what would your advice be?

St Arnaud: Number one advice. Wherever
you are. Get dark fiber. Doing so changes
your whole outlook on life. it putsyou in
control and will start to open your mind to
al sorts of new ideas and concepts. Imagine
aworld before eectricity. If you never had
electricity and | am trying to explain to you
the concept of what a blender does, you sm-
ply can’'t understand. But when you have
electricity your whole world starts expand-
ing. And until you get dark fiber you really
cannot adequately grasp the possibilities of
OBGP.

Alcatel Transmits Five
Terabits on Single Fiber

[From an Alcatd pressreease Sept 9] Alcatel
sets anew world record for DWDM backbone
networks at 5.12Thit/s and paves the way to-
wards 10Thit/s transmission on a single fiber
Paris, 7 September 2000- Alcatel, the world
leader in optical networking, today announced
that it has set a new world record for DWDM
(Dense Wavelength Division Multiplexing)
transmission capacity over backbone networks.
The company has achieved a unidirectional
transmission of 128 channels each modulated
at 40Ghit/s, reaching a total throughput of
5.12Thit/s (5,120Ghit/s) over 300 km. Thisre-
sult was achieved with three technol ogies de-
veloped by Alcatd : 40Ghit/s DWDM systems,
an innovating technique to make the most of
existing bandwidth, and TeraLightTM optical
fibers. This demonstration once again highlights
the technological leadership of Alcatel in
40Gbit/s DWDM systems as well as the un-
equalled potentia of the commercidly available
TeralLightTM fiber for 2.5, 10 and 40Gbit/s
transmission.
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This breakthrough transmission would alow for
the transport of 640,000 simultaneous high-bit
rate ADSL Internet lines or over 100 million
simultaneous voice calls on asingle optical fi-
ber. 1t will allow operators and service provid-
ersto dramatically increase in the future the
capacity transported over asingle fiber, thus
further optimizing the cost of their networks.

To achieve such aperformance, Alcatd has de-
veloped a new technique to optimally use the
bandwidth of optical amplifiers. When carried
over an opticd fiber, wavelengths generate in-
terferences. It istherefore necessary to have a
minimum spacing between each wavelength in
the networks, which limits the number of wave-
lengths that can be transported over the same
fiber. The higher the bit rate, the stronger the
interferences and the more limited the number
of wavelengths. The innovating technique de-
veloped by Alcatel allowsto minimize the ef-
fect of these interferences and to pack an un-

precedented number of DWDM 40Ghit/s chan-
nels on asingle fiber, thus reaching the world
record capacity of 5.12Thit/s. This |aboratory
demonstration also exploited Alcatdl's leading-
edge NZ-DSF optical fiber, TeraLightTM,

which offers an optimized design for DWDM

systems. Thisresult, achieved in realistic con-
ditions with in-line amplifiers, underlines the
Alcatel grategy to optimize dl the key technolo-
giesrequired to offer cost-effective, advanced
optical networks to cope with the Internet ex-
plosion.

Sycamore's ODSI in
Major Setback

[From :Light Reading] DENVER -- Efforts
by Sycamore Networks Inc. (Nasdag: SCMR)
to gather industry support for its way of auto-
mating tomorrow's telecom networks has suf-
fered asignificant setback.

Its way of doing things was rejected by other
vendors at an August 17th meeting of the Opti-
cal Internetworking Forum (OIF). And that's
dented Sycamore's prospects of being first to
market with standards-based software that en-
ables edge equipment like routers to set up and
tear down connections on demand over optica
backbones.

It might also mark the beginning of the end for
the Optica Domain Service Interconnect coali-
tion (ODSI), a Sycamore-led group of vendors
that was set up earlier thisyear to try and speed
up the development of standardsin thisarea. It
was ODSl's proposals that got rejected at the
recent OIF mesting, and that setback hasled to
some members questioning whether it'sworth
carrying on.

News of these developments have only materi-
alized in the past day or so, when the OIF got
around to publishing a press rel ease about its
meeting, which was held in Barcelona.

For thefull story, please go to:
http://www.lightreading.com/
document.asp?doc_id54



Gigabit Ethernet Empowers Fiberto Home

Increasing Availability of Fiber from Utilities & CATV
Enables Creation of Micro Telecommunications Providers
-- World Wide Packets' Gigabit Ethernet Gear to Enable
Delivery of Vast Bandwidth to Home and Small Business

Editor’s Note: Bernard Daines is the
founder, President and Chief Executive Of-
ficer of World Wide Packets. Heiswidely
recognized as an expert in Ethernet technol-
ogy. Daines founded World Wide Packets
in 1999 to develop the first cost effective
solution for broadband servicesfor residen-
tial and commercial use. In 1994, Daines
founded Packet Enginesto develop leading
edge Gigabit Ethernet products. Packet En-
gineswas s0ld to Paris-based Alcatel in 1998
for $325 million. In 1992, Daines cofounded
Grand Junction Networks, a Fast Ethernet
switch manufacturer with $4 million in capi-
tal. That company was sold to Cisco Sys-
temsin 1995 for $350 million. Prior to Grand
Junction, Daines worked for IBM and
Hewlett-Packard, and founded hisfirst com-
pany, Tidewater Associates, which provided
contract engineering servicesto many of the
largest technology companies. Daines has
created 38 successful ASIC designs, aswell
as numerous circuit boards, systems and test
equipment products, including the first
Ethernet products for 3Com in the early
1980's, and thefirst Ethernet LAN switch
in 1988. We interviewed him on August 31,
2000.

COOK Report: With gigabit and soon ten-
gigabit Ethernet coming on like gang bust-
ers at the periphery of the Internet, traffic
loads on backbones seem poised to grow by
several orders of magnitude. What is this
doing to the future viability of backbones?

Daines We bdlieve that the core of the net-
work is simplified by becoming all packet-
based rather than the other technologies that
are more constraining and difficult to man-
age. Consequently, asdl of the deployed fi-
ber getslit up with wave division multiplex-
ing, the capacity of the core will continueto
grow. Thewhole notion of global WANSs or
Ethernet from end-to-end is somewhat
counter to the prevailing thought from some
years ago, that the WAN was error prone,
temperamentd, expensive, and took the high
priesthood to operate. It is quite hard to get
the telcos away from this outlook because
thisiswhere their bread and butter is: to
charge high prices and not to innovate.

COOK Report: For the time being you are
likely to have alot of SONET in those back-
bones but do you aso see some of them turn-
ing to Ethernet?

Daines Absolutely. | see alternate service
providers starting to light new fibers with
Ethernet all the way.

COOK Report: Bill St Arnaud saysthat he
sees three business model s F or backbones.
The first istraditional telco circuit switch-
ing (in colors according to Sycamore net-
works). The second isMPLSwhereyou are
doing your routing at layer two rather than
layer three. In thethird isthe optical border
gateway protocol extension where users at
the edge are responsible for establishing
switching cross connects without the inter-
vention of acarrier cloud in between.

Daines Thelast isan attractive idea. Think
about how FedEx routes packages. The post
office used to sort packages multiple times
aong their routes while FedEx goesto great
trouble to get complete routing data on
pickup and sort only one time at Memphis.

COOK Report: Thismakes good sense. Now
you mentioned a moment ago that people
on the periphery with gigabit networks
would build their own backbones. Would
you describe what you have in mind?

Getting Gigabit Ethernet
Data to the Rest of the
Internet

Daines What | meant was that if you look
at Qwest, Level 3, and Enron and those
people who have fiber al over the place, it
getsrelatively easy to say, if wewill light
up someone esg' sstrandswe will light them
with packets. Now for awhile they may be
lit with packet over SONET. When the 10
gigabit Ethernet standard is done, ten-giga-
bit Ethernet frames will be the technology
of choice.

COOK Report: How are these business
models to compete with each other? Giga
bit and ten gigabit Ethernet is certainly less
expensive than SONET. But there is hun-
dreds of hillions of dollars of SONET infra-
structure in place worldwide. Most of the
legacy Internet backbonesare SONET. What
happens when traffic needsto go from anew
Ethernet backbone to an older SONET one?

Daines Wedready havethiskind of anis-
sue with things that are ATM related and
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thingsthat aren't. It can be done at exchange
points with Ethernet to SONET conversion.

COOK Report; What | meant was more how
they would handle peering issues? How
much will the gigabit edge of the Internet
have to pay the older backbones for transit
of their packets?

Daines Inaworld like that you will mea-
sureyour data very carefully and make rout-
ing decisionsto keep traffic that an upstream
transit network hasto ddliver to an absolute
minimum. The criteriafor switching points
isgoing to be determined by the type of data
and the routes available to it and by what
the costs are a each exchange point. Thisis
when you begin to see some advantage with
software in the Junipers, Sycamores and
Avicis, which enable decisions to be made
within the packets as they go along.

COOK Report: Areyou saying that, asthe
gigabit wide area networks get built out, and
the MANSs begin to link to each other, you
might be able to get most of your traffic to
UUNET customersin Philadelphia delivered
by going on an Ethernet backbone to an ex-
change point in Philadel phia? Then at the
exchange point you do alocal handoff to
UUNET’s customers and don’t need to
worry about paying UUNET for any transit
charges?

Daines That is correct. But in the mean-
time, if you have packets for delivery to
south Florida and thisis an areathat you
don't yet cover, you might haveto go to some
switching point where you convert your
packets from framesinto cdlls and then make
your recipient reconvert them at the other
end. Thiskind of thing will go on for awhile.

COOK Report: But if you are going to be
doing Internet services, in theory you have
to say | will deliver your mail any where.
Consequently there may be some period of
time where you will buy traffic from the old
legacy backbones?

Daines Sure. Y ou may haveto convert it to
cellsin order to be ableto deliver it.

COOK Report: When you say that, isthis
tantamount to saying that you are putting it
on their backbone and letting them carry it?
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Daines Yes. Now let’s go back to the days
when Sprint was advertisng thefirst dl digi-
tal network with the “so quiet you can hear
apin drop theme.” Think about the same
thing back in those days and note that this
still happensin voice. If you don’t happen
to go there, they would at least circuit switch
you and if acdl went across something other
than an all layer two network, there might
be conversions from anaogue to digital and
back and forth two or three times. But gen-
erally this doesn’t happen much anymore.

COOK Report: Areyou aware of the extent
to which mgjor corporate networks are drop-
ping their managed SONET services and
going to dark fiber over Ethernet backbones?
Are we getting as aresult a huge amount of
corporate data traveling independent of the
Internet? Can this data be aggregeated in such
away asto be able to be used to meet the
peering requirements of the old legacy back-
bones?

Daines. Clearly, in answer to your first ques-
tion, corporate unmanaged, point to point
Ethernet traffic is clearly growing rapidly
and | think will continue to do so. If you
think about SONET, you will understand that
SONET was put in there with all its bells
and whistlesto carry dumb data— namely
digitized voice. You have alot of overhead
necessary to manage that dumb data. Now
Ethernet is smart data and therefore you
don’t need al the complicated and expen-
sdve SONET infragtructure to carry it. These
qualitiestoo will, of course, be ableto be
carried forward.

Now with respect to peering, whatever quali-
fications someone like UUNET might have
might seem formidable now, but if this cor-
porate traffic continues to grow, and works
likeit does now, UUNET will haveto begin
to acknowledge reality and bring their peer-
ing agreements in line with these changed
conditions.

COOK Report: Where do the exchange
points of the kind of Equinix is building
come into play? For example if you take
Atlanta Georgia as a large regional hub
might you have a businessthere. Y ou might
aggregate traffic from corporate backbones
and traffic that your own company gener-
ates and then hand it off to the backbones of
UUNEet Sprint, AT&T, Genuity and so on?

Daines For aperiod of time you will have
to do things like that. But eventually what
you will doisbuy on aspot basis, or ashort
term basis, bandwidth between various
points. Think about Enron, for example,
getting into the brokerage of bandwidth. |
think it will be essentially a bit like atoll
highway where when you need to get pack-
etsfrom here to there you can choose to pay
someone asmall amount for their delivery.

Managing Your
Interconnection
Topology

COOK Report: Suppose I'm acompany in
Atlanta Georgia during the summer of 2000,
aKmart, Wal-Mart, or atire company and
I’'m getting my Internet connectivity from
one of the older managed SONET networks
to get traffic to me from these new Ethernet
networks. Don’t you have really only two
choices? Onethat Ethernet traffic will have
to gointo apaid for transit link to one of the
large legacy SONET backbones. Or, two,
do you begin to see any signs of companies
like this realizing that it’s going economi-
caly advantageous for them to run their lo-
ca loopsto the nearest large exchange point
in order to gain the efficiency of transport
on Ethernet backbones?

Daines If you think about the situation with
Wal-Mart today, you will recall that it has
all sorts of circuits with its customers that
are used for Electronic Data Interchange and
that these circuits are largely PV Cs of one
sort or another within the carrier’ s networks.
Whether it'sacolor or T1 channel or aDSL
whatever or an OC whatever channel they
are PV Cissues. What you are saying isthat,
at some paint , it's going to be economical,
instead of paying hundreds of thousands of
dollars amonth for the privacy and the ab-
solute guarantee of the availability of that
circuit with respect to the users, to pay a
lesser amount for a predicted statistical av-
erage use of the Internet packet highway
from point to point. And once that transition
gtarts, they can be connected to other people
in other places— aswell asto the more open
Internet at other locations. | think it's a
gradual process. | think it will start when
some big outfit says: OK we have full

Ethernet from here to there and you can take
branches off of that and expand and go par-
alel amonth later.

COOK Report: when you talk about major
Ethernet packet highways between cities,
you are obvioudy talking about backbones.
Are companies beginning to build these and
if so who?

Daines Sprint and others have said they are
moving away from ATM to all packet. Now
that is not exactly the same thing as moving
to Ethernet native, but that is the first step.
What we think isfacilitating this, is the col-
orsor lambda s obtainable from DWDM. If
you think of what was necessary for apacket
to get from one side of the country to the
other, you will recall thet until very recently,
it was necessary to go from light back into
electronicsin order to do your reforming,
reshaping, and error recovery or whatever
and then back to light again. That would
mean that each of those points would have
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to understand what it was interpreting and
restructuring.

Now, as you are able to take DWDM and
amplify colors, the number of intelligent re-
lay points goes down. In that trangition tate,
you can go to the intermediate relay points
by just amplifying the colors. With only the
major relay points having to understand what
it is, you have the opportunity to go in one
circuit from Point A to Point B with color
application in between. Asyou go to a point
where we have to do electronic amplifica
tion, you bring out the various colors. Some
of it can be reformatted and put on ATM
SONET and the rest reformatted and put on
Ethernet . And you have the opportunity to
introduce the Ethernet or the packet over
SONET and fewer and fewer points asyou
are building out the infrastructure.

COOK Report: | think | hear you saying is
that the pendulum is probably swinging back
from the points of private peering intercon-
nection and going instead in the direction of
public, modern and neutral fiber intercon-
nects all along the lines of what Equinix
doing.

Daines Correct.

COOK Report: If you look at Williams,
Leve 3 and Qwest (which seemsto be more
like atelco than the first two) can we antici-
pate that some of them will begin to open
Gigabit Ethernet links between their major
backbone nodes? Or do you think they will
let people come to them and buy pieces of
fiber to light up with Gigabit Ethernet them-
selves?

Daines | think that at first it will bethe lat-
ter until the large fiber owners understand
that the demand is such that they should be
doing it themselves. Y ou are already seeing
it happen. Companies like 3rdWire, in
Wayne, Pennsylvania <http://
www.3rdwire.com> are popping up and
building out from 30 to 50 cities with giga-
bit Ethernet to the end user and tying it to-
gether with fibers traded from other people.
Telseon isanother company that isbuilding
out fiber to the home in Palo Alto <http://
www.tel seon.com>.

Thetelco mode had been to put fiber in for
the last mile for $50,000 and then spend
$500,000 on SONET gear to make it work.
Today the modd isto put fiber in for $55,000
because prices have gone up but | need to
spend only $10,000 more on Gigabit
Ethernet gear and | find that | have aviable
operationa data network. Suddenly this be-
comes very cost-effective. 3rdWire <http://
www.3rdwire.com> has a viable business
model, as does Yipes, by taking enterprise
Ethernet gear and connecting local busi-
nesses. <http://www.yipes.com>
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COOK Report: To what extent isthe ocean
going to be a barrier to this broadband ex-
pansion?

Daines People arelaying new transoceanic
cablesal thetime. | think the bandwidth is
there and as more and more traffic shows
up at the shore, | think you will see some of
the new fibers being converted to Ethernet.
Alcatel which has over third of the under-
sea cable market isfocusing on dense wave
division multiplexing of 40 gigabit lambdas.

COOK Report: Do you foresee any prob-
lemsin connecting high-speed SONET fi-
ber lengthsto Gigabit Ethernet links?

Enter Cable TV and the
Utilities

Daines Itisworking fairly smoothly. | think
you are going to see the landscapeis chang-
ing rgpidly. One of the thingsthat held down
the spread of the cable TV market was the
cost to the head end. The thing that is
changed this equation is the use of hybrid
fiber coax that saves you from having to go
through many analog amplifiers. With the
use of fiber you can branch out from the head
end for up to 20 miles and therefore, share
head ends between small communities. An
estimated 50 million km of fiber being pro-
duced next year is bringing amost every-
thing to within fiber’ sreach. When a hybrid
fiber coax cable TV system isbuilt out, it
invariably includes several extra pairs of fi-
ber. Asaresult, it becomes very essy to take
fiber switching pointsright to theend user’s
neighborhood.

COOK Report; exchange point builders are
multiplying. In addition to Equinix you have
IBM and Qwest. Do you know how many
companies are in this market and will ahy-
brid fiber coax solution gravitate toward an
exchange point or can you use it indepen-
dently of one?

Daines Hybrid fiber coax isrestricted en-
tirdy to the cable TV market. I'm just mak-
ing theillustration of fiber invading and en-
abling the expansion of the old analog cable
TV system. In many many communities fi-
ber is getting alot closer to homes than it
ever has been before. This has become a
starting point for doing what we' re doing at
World Wide Packets, which istaking fiber
right to the very edge of the network.

COOK Report: So are you saying then that
you not only have to be aware of the amount
of carrier fiber but that you also haveto be
aware of the rather enormous amounts of
fiber laid by the cable industry that in effect
develops a paralel network to that of the
carrier network connecting many cities ?

Daines Yes and you also need to look at

outfits like Charter Communications which
isacable overbuilder that is putting in a sec-
ond cable system on top of the one belong-
ing to the incumbents. < http://
www.chartercom.com/gateway .asp>. Other
companies are Clear Channel <http://
www.clearchannel.com/calendar/
cccbkgnd.htm> and WOW <http://
www.wow-com.com/index.cfm>. Also
don’t forget RCN on the east coast <http://
WWw.rcn.com/>,

COOK Report: Aswe showed with anin-
terview about VDN in Montred last month,
if you have afiber infrastructure for the de-
livery of cable-TV, it becomes very attrac-
tive to put a Ethernet data network on top of
that fiber.

Daines Indeed. And another thing of which
you may nhot be aware of isthat by federal
law the utility companies cannot use the
communications circuits of the telephone
companies to run their systems. They have
to have their own communications circuits
with which to tie together their generating
and transport infrastructure. This hasled to
the utilitiesfibering their own rights of way.
In the northwest United States, alot of the
utilities are in what is called Public utility
districts (PUDs). These districts are usualy
contiguous with counties. Now 27 of these
counties of gotten together to form asystem
caled and NoaNet (Northwest Open Access
Network) <http://mww.noanet.net>.

We are seeing fiber pairs from Bonneville
high tension lines linking these countiesto-
gether. Once linked, the counties become an
interesting buying block or aselling block,
if you wish, for services. One of them, Grant
County PUD, in Ephrata Wash., which is
also one of the first onesthat has our equip-
ment in it, has adopted a business plan that
will makeit acarrier of carriers. They are
not in the service business per say. What they
will do instead is provide a fiber path to ev-
ery building in the county during the next
two years. Whoever wants to sell dialtone
to the user there can do so. Whoever wants
to sl Internet service can sdll Internet ser-
vice. And when you get away from the mo-
nopoligtic set top boxes on the TV, whoever
wants to sell entertainment on the fiber can
sl entertainment. And by the way the PUD
will read your electric metersiswell.

Now some of these rural counties are under
served in cable TV and they’ re even under
served in telephones. Since deregulation
when you build a house off the beaten path,
unless you pay a huge amount of money,
the phone company will not bring you phone
service. But the utilities have now redlized
that that if they get electricity to you they
can get fiber to you.

COOK Report: So amunicipality with the
right type of leadership can float abond is-
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sueto install afiber network in the munici-
pality. And as aresult the municipality may
run its own telecommunications operations
and in doing so gain revenue from homes
and businesses which can be plowed back
into the needs of the community?

Daines Absolutely. In the Grant County pi-
lot project, known as ZI PP, they will pro-
vide nearly 100 residential test sites with
Gigabit Ethernet broadband connectivity
over their fiber optic network. They are cur-
rently using the World Wide Packets resi-
dential gateway unit to support voice, data
and video services over Gigabit Ethernet
links.

Also, if you think about the power compa-
nies, many of them are getting rid of the
dams and the generators and are becoming
merely carriers of power off of the grid. With
deregulation, you as a consumer, can decide
from which source you will buy your power,
even though it all comesin over the same
wires. In this new environment, with many
utilities needing to find good use for their
trucks and personnel, it leads to a changed
business modd that makes them quite will-
ing to begin to install fiber.

COOK Report: Consequently in many com-
munitiesin the U.S. you have not only car-
rier fiber and cable TV fiber but also utility
fiber. In agiven community isit relatively
easy to find out what fiber runs where?

Daines | think it'srelatively easy but asthe
strands proliferate, it probably will get more
difficult to keep track of them.

COOK Report: Soinmany placesitisgone
far easier than one might have assumed to
bring fiber to the home. How then does this
fit in with your business model? What ex-
actly are you doing?

World Wide Packets
Business Model

Daines We are making the equipment that
can be used to bring gigabit IP into homes
viafiber. Thefirst device that we' re making
isthe subscriber distribution unit (SDU) that
bringsin apair of fibersand hasdl the fea-
tures, bells, and whistles necessary to handle
integrated video voice and data correctly.
These are the units being installed in Grant
County. The SDU has portsonit for anum-
ber of 10/100 Ethernet devices you might
have as a subscriber, be they computers or
set top boxes. Now to make the transition
easier, you can aso get it with anumber of
POTS lines so you can do something other
than voice-over | P phones, dthough you can
do those too. We can even aggregate those
POTslinesand ddliver themto thelocd telco
in T1 fashion.
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The fibers go from the subscriber distribu-
tion unit that would be in your home, or your
hotel room, or your small office, to an
aggregator box that would handle a couple
of hundred subscribers, what we call the
Community Distribution Unit (CDU)

COOK Report: Do you have any of the sub-
scriber digtribution unit boxes priced out yet?

Daines Yesand no. Typicaly wedon't sl
the box independently. Although we do in
the early days. With acomplete system what
you doissdl alink. By link we mean a con-
nection from a port on the Community Dis-
tribution Unit that feeds al ports on the Sub-
scriber Distribution Unit. We're priced a bit
higher than hybrid fiber coax today but we're
going to get very competitive with them very
quickly. If you were offered a hybrid fiber
coax system verses an Ethernet system, and
you put al the costs together you would find
out that there won't be much of a premium
at all inacouple of years.

COOK Report: So in other words herein
New Jersey where Comcadt isthelocd cable
provider , are you saying that in ayear or
two World Wide Packets might have an of -
fice in Newark and Trenton and Philadel-
phia and that you would have made your
own arrangement with Comcast to ride on
their fiber? 1t soundslike you' re saying that
you're going to go in and do something in
parallel with these earlier technologies?

Daines | think our customerswill. We are
predominantly hardware builders with a oft-
ware system that goes with our hardware.
Wethink our customerswill be the utilities
and the cable companies.

COOK Report: The competitive cable com-
panies and people like RCN for example?

Daines Yes. And of course once their com-
petitors use our technology, the existing
cable companieswill haveto fight back with
something likeit. Our other mgjor customer
isfound among the builders of large hous-
ing developments. When you are building a
tract of some several hundred homesit is
very cost-effective to put fiber to the homes
in the trenches that supply the houses with
other utilities.

COOK Report: Does anyone have statistics
on who these builders are and where they
are building and how many houses they’re
putting in?

Daines Some of the leaders are The Broad-
band Group <http://
www.broadbandgroup.com> ; Tylite <http:/
/www.tylite.com>; and Vialight <http://
www.viaight.com>. | would aso refer you
to Sweden where B2 isdoing it with apart-
ments and to the Benelux countries as well,
where they have plans for several million

homes. Pacific Power in the state of Nevada
has been very public about their plansto fi-
ber homes. And then you have WIN (the
Western Independent Network) which has
raised amillion dollarsto take a gigabit fi-
ber to residences. They have certain cities
targeted for service.

COOK Report: Iswhat you are devel oping
then primarily the box that would terminate
these gigabit servicesin the home and smadll
office? Aswell as another box that aggre-
gates these services at something like a
headend.

Daines Yes. What you're calling a headend
we are calling neighborhood box which will
be meshed together in rings and then tied
into a backbone — perhaps to someone’s
large router, or into someone’ sNOC, or at
an exchange point . Different peoplewill do
this differently.

COOK Report: What isthe thought on how
thiswill be priced?

Daines We expect to get cost of down to
our utility customersto about $1,200 alink.
They could sdll it to the user for amonthly
fee or aonetime charge. The businessmodel
will be up to them.

COOK Report: In other wordsif I'm ahous-
ing developer and | have a hundred and 20
houses that | want to connect into a neigh-
borhood hub in a hub and spoke architec-
ture, the total cost for the hardware would
be about $144,000 (120 times 1200). This
would include the cost of the central hub and
a subscriber distribution unit in each house
but not the cost the fiber.

Daines That's correct.

COOK Report: Wouldn’t one business
model be for me to offer this kind of con-
nectivity to home ownersfor say $5 lessthan
the cable TV provider charges. When | do
this| will explain to the ownersthat in con-
necting with me they would get a gigabit of
data service essentially for free.

Daines There are severd startup businesses
that have adopted these tactics. One of them
islocated in Issaquah, Washington. It is
caled ViaLight. This company is currently
working with developersto bring dark fiber
into new housing units in Washington state.

Micro
Telecommunications
Utility Business Model
COOK Report: Isthere an economic model
of pricing for entertainment and telecommu-

nications services that makes afiber to the
home feasible? From an economic point of
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view does anything serious change when you
get to an average household spending from
about $100 to $120 a month on telephone,
cable TV, cdlular, and Internet? If we have
people paying this much money for sepa-
rate and non integrated services, does the
business model now become one of offer-
ing them a set of integrated services for a
similar price at agigabit of bandwidth?

Daines Sure. They might even offer it at a
lower cost and limit the bandwidth for a
while. And then of course just like pay-per-
view or whatever, once you have that band-
width in there, you have the consumer
hooked up for amodest fee for basic ser-
vices. Then you can get the incrementd rev-
enue for HDTV and video on demand, or
high-speed Internet .

COOK Report: What you are enabling with
this kind of business model and this tech-
nology isthe creation of a bunch of micro
telecommunication utilities.

Daines Exactly.

COOK Report: Please describe in greater
detail the boxesyou are building. Do they
use primarily off-the-shelf components?
From an engineering, manufacturing, distri-
bution point of view what you doing? What
are your challenges?

Daines Our chalenges areto build enough
boxesfor next year. But these boxes are not
quite as garden variety is you might think
they are. Y ou can dways use enterprise gear
for this, but you' re going to pay too much
and the gear may not have the right features
to do the integrated services that you want.
We have created some very unique archi-
tecturesto make dl thiswork out and to have
the cost come out where we need it to. If
you wereto go to the Foundrys and Extremes
and other companies who are sdlling Giga-
bit Ethernet Switches, they want $3,000 to
$5,000 more per port than Cisco . Our port
cost on our aggregator box is going to be
down in the five to $600 per port range. So
we are obvioudy doing something very dif-
ferent to cut costs by thismuch in order to
enable the mass market.

COOK Report: The technologies are gener-
aly known. Therefore what you have to do
isto select the right compounds and design
and engineer them to work with each other
in the least expensive way possible?

Daines Even more than that. We are build-
ing our own ASICsto do the job correctly.
We arein effect designing our own circuits
and our claim to fame isthat our engineer-
ing group has done dozens of custom cir-
cuit designs (ASICs) over the years.

COOK Report: Do you have a product that
isactually finished?



COOK Network Consultants, 431 Greenway Ave, Ewing, NJ 08618 USA

PERSONAL ENTERPRISE™ SOLUTION

-~
Yideo -~ ~
[ Broadeast b -National
Reception ¢ satellite
M s Recoiver
- -
it §5]
lizwers =
e ] Turers |

r ™
? Intermet ; i 1
£ Yoice ¥idea ."_ Public
. Daata £ Switched Telephone 3
- , Motwark
Puslic - y,
Prociclers A & B M
105 Bt 063 or O€-X

B

Wiceez-on
e pannad

LR THTTE uky
Distribudion

Linal

Commercial Subscriber

5= (B (= (K-
e b e 5 e
wpsbrms S0
E E E E b L
SErerrs il
- I
F A .b@ 1_'.i|5.- B i)
Yilen Far, FOTS IF SD
Coafereaeng Phara Phene

Cigabit Ethernet over
Fiber to the Subscriber™

Metwork
r Manapement
“ Linit
]
[ LEL]
Subscriber Managumum
Diasivibution
TR — u’ e
S0 ]
% =
Wden 'm LJ- E F Plic e
1 jnd
appll .
i Cumpatar TV Set Tog

Residential Subscribser

WORLD WIDE PACKETS™

paines vve are beta testing our SUDScriper
Didtribution Unit in that first public utility that
| mentioned. And we have other equipment
ready to go that is being tested by other groups.

COOK Report: What is the purpose of you
network management software shown in the
block diagram of your network on the oppo-
site page?

Daines: The Network Management Unit
(NMU) is basicaly, a network management
software application. Fiber owners or network
administrators would use the NMU to provi-
sion servicesto their subscribers, manage net-
work operations, and define servicelevels. It
provides a GUI interface, which can be Java-
based or Web-based, to control the CDU and

the SDU—compl ete end-to-end management
of their entire network.

COOK Report: To beviable do you aso have
to have your aggregation unit (Community Dis-
tribution Unit) released?

Daines. Our version of that won't be out of until
the end of this year or the first of next year.
What we are doing is to make adea with one
of the providers of OEM switching boxes. We
can use a few of these boxes for demos and
trials, although being much more expensive
than what we will produce. They would not be
cost-effective for ingtallation and will not have
all of our features. Neverthelessit does offer a
way for usto get Started.
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COOK Report: So what you' re saying
isthat if one looks at some of the fan-
cier Cisco and Nortel Ethernet switches
you are re-engineering less expensive
and more robust versions of these to
serve as neighborhood aggregatorsin
your Personal Enterprise gigabit
Ethernet networks?

Daines: Our goal is similar but we
haven't reengineered anything on our
customer distribution unit, rather we
have it designed it from the ground up
with an architecture that doesthe right
job. The changes are primarily to the
internal architecture. Bear in mind that
| have built, during the last decade, a
lot of the Ethernet boxesthat Cisco slis.
Consequently I’ ve been through this
before.

COOK Report: What do you see asthe
challenges that must be met in the next
six monthsto ayear in order to ensure
the success of your enterprise?

Daines: We must execute well, our
plansto build our boxes and equally Im-
portant, we must do agood job of teach-
ing our cugtomers, many of whom have
not been in the telecommunications
business, to be able to deploy and oper-
ate this equipment in order to give their
customers satisfactory service. Finaly
we must build and deliver sufficient
boxes to meet customer demand.

COOK Report: It soundslikethereisa
role here for someone to be educating
some of the utility people and home de-
velopment builders as to what is now
possible and can therefore become avi-
able part of their own businessplans. Is
this aready going on?

Daines We have had people out there
doing pre marketing and pre sales for
the last 12 months. Going to associa-
tion meetings. Talking to utilities. Talk-
ing to builders. Wewill continue to do
this.

Afterword

On September12, 2000 the Canarie
News mail list offered some excellent
pointersto these last mileissues.

The Computer Science and Telecom-
munications Board (CSTB) iscarrying
out a“Broadband Last Mile” study.
There are some excellent paperson therr
Web site on different modelsfor build-
ing community broadband networks
and broadband to the home including
fiber to the home.

Continued on page 26



Deployment of IPv6 Held to Be Contrary to
Interests of All But Largest ISPs

Discussion Now Sees Deployment as Increasingly
Likely But Because of Cost No One Wants to Be First

Editor’sIntroduction: Pressuresto deploy
IPv6 are mounting, driven in no small part
by the desire to expand internet telephony
through out the PSTN. Aslong as|Pv4 and
NAT boxes are predominant in the architec-
ture of the Internet, the use of internet tele-
phony applicationswill be restricted because
the v4 internet no longer has anything re-
sembling uniform end-to-end use of proto-
cols. The debate however is complex and
important because an |Pv6 internet is poten-
tially morefriendly to centralized control by
an entity tasked to maintain end-to-end pro-
tocol purity. We tend to be of the opinion
the diversity of an IPv4 internet with NAT
boxesis more desirable than an internet with
uniform end to end IPv6 connectivity. A
friend shared the following opinion. | am
concerned that v6 (and it' s end to end model
with mapping to globally unique telephone
numbers) would give the big networks an
argument in favor of the continued domi-
nance of their carrier cloud modd. It would
also offer the big carriers some financial
advantages because of the cost to deploy
IPv6 would be prohibitive for smaller ISPs.
Think “PSTN” & “public Internet”.... just
like “public root servers’ for the globally
unique public address space.” Thearticle that
follows summarizes some of the continuing
debate on the deployability of 1Pv6.

Onthe IETF list on August 17th Michael
Richar dson observed: my service provider
isn't IPv6 ready. | am doubtful that any of
them will befor alongtime asfar as| can
tell.

Sean Doran: Yes, avery long time, until at
least the ambivalence in the IPv6 commu-
nity towards established providersis re-
solved, and some large providers' and
_many_small providers concerns are dedlt
with.

Consder the rather nagty attitude in response
to my technica deployment and utilization-
scenario related questions raised herein the
past 6 hours:

— likened to SPAM [Narten] — accused of
trolling [Narten] — told to go away [Narten]
— accused of not knowing the history of
CIDR [Seni€]

| could go on with other recent examples
too, but you get the idea.

On the other hand, Itojun, like many others
in the |Pv6 community, answered politely

with useful information, and seem to be
thinking about ways in which |Pv6 could
actually be used in practice, even with non-
uniform support for native IPv6 by 1SPs.

| assert that one of the critical stumbling
blocks to acceptance of 1Pv6 by *ANY*
large provider isthe open hostility of many
of the“leaders’ of the IPNG effort towards
those of usin the trenches.

Indeed, the whole ROAD process, and ev-
erything since has to me turned its back on
[working with] people actually OPERAT-
ING the Internet as experienced resources
who could help improve | Pv6.

Perhaps if the IPNG leadership or at |east
their attitudes were changed, some useful

engagement may happen.

Otherwise, Metzger’ s deployment scenario
below is probably the only redlistic one, be-
cause no businessin its right mind would
want to support a collection of people whose
leaders openly accuse them of everything
short of baby-killing.

Sean Doran <smd@ebone.net> (Working at
alarge ISP, incidentally)

Perry M etzger in
<877livlqgl.fsf@snark.piermont.com> on
03 Dec 1999 19:42:10 -0500:

WEe'll tunnel around you. You' reirrelevant
to deployment, anyway. [..] | gave up be-
lieving that providers would be paying close
attention to the needs of customers about
eight yearsago [..] I’ m certainly not going
to hold my breath waiting for you guysto
help deploying v6 now.

On August 22, Thomas Narten
narten@ral eigh.ibm.com Sean, Spamming
theietf list isbad form. Trolling isno more
appropriate. Please take this elsewhere.

Tim Sala Sean does have a habit of asking
guestions that highlight the fact that IPv6
isn't ready for wide-spread production de-
ployment. | understand that you might you
might not want to be reminded of this situa-
tion, but | believe that your response (par-
ticularly as an IETF area director) is inap-
propriate.

A more appropriate response might be to
aggressively promote IPv4/IPv6 migration
at |[ETF mesetings. Y ou might:
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0 Coordinate an |Pv6 migration help
desk at the IETF that will help attendees
upgrade their laptopsto run I Pv6,

0 Run IPv6 (only) on the desktop
machines a the IETF,

0 Publish traffic statistics that com-
pare the volume of 1Pv4 versus IPv6 usage
a the IETF meetings,

Set an objective for when the IPv6
trafflc isat least as great as |Pv4 traffic at
IETF meetings, and

0 Set an objective for when IETF
meetings will support only IPv6.

If you can point me to a production-quality
Windows 98 IPv6 stack, | would be happy
totry toingall it on my laptop, and maybe
even run it at the next IETF meeting and
help you with your migration project. (Oh,
and make sure wirelessworks.)

Of course, | have been accused of being a
counter-revolutionary for making these sorts
of suggestions...

[List member] | think Trumpet havethat ..
trumpet.com.au Trumpet Winsock v5.0is
advertised to include | Pv6 support.

Salo: In abust of patriotism, | dutifully
downloaded Winsock v5.0 and installed it
on my Windows 98 laptop.

I1Pv4 stopped working. Initidly, | assumed
that this was a migration feature installed
by 1Pv6 advocates. Upon further investiga
tion, | leaned that additional DHCP func-
tionality is planned for future Winsock re-
leases. Whatever that means, there doesn’'t
seem to be enough DHCP functionality to
allow me to connect to the network.
(Winsock does, however, have anice trace
feature that let me know that the software a
least called whatever BOOTP/DHCP code
it doeshave.)

Not to be deterred by the complete lack of
IPv4 connectivity, | plugged my laptop into
an |Pv6 cable a the NLANR/Internet2 Techs
conference hosted by the University of
Toronto. After afew more reboots, the
Winsock software never seemed to have
found an exit router. (While | am not en-
tirdly sure| believe the clamsthat |Pv6 adds
only minor changesto IPv4, | found IPv4
and IPv6 to be fairly equivalent in my brief



COOK Network Consultants, 431 Greenway Ave, Ewing, NJ 08618 USA

experience.) | will also admit that | don’t
really know if IPv6 isworking. | think the
four 1Pv6 cables have been carefully coiled
in apile for the whole conference. (Well,
not quite. Just before me, somebody was
hoping that the cables also supported |Pv4
— apparently they don’t.)

| uningtalled Winsock v5.0 and am thankful
that | again have |Pv4 connectivity, how-
ever politically incorrect.

So, if anyone else has any suggestions for
getting 1Pv6 to run on my Windows 98
laptop let me know.

Brian E Carpenter |Pv6 doesn't. IPv6 of-
fers *exactly* the same QOS mechanisms
as|Pv4, namely IP Integrated Services and
IP Differentiated Services. (Thereisdsothe
flow labdl field in IPv6, but there are as yet
no detailed specs of how it will be used and
no false clams either).

Vernon Schryver: No false claims about
IPv6 QoS? Absolutely none at al? No re-
cent statementsin thismailing list (or maybe
it was end-to-end) that I1Pv6 QoS will be
better than IPv4 Qos? No exaggerationsin
the trade press? Do you read the same trade
ragsand IETF lists| do?

Count the current applications of IP QoSin
use by paying users. For that matter, count
the successful large scale experiments. Re-
call what we have all have been saying for
the last decade. Add what the trade press has
been saying, based on their honest
(mis)understanding of progressinthe IETF,
vendors and on the Internet. Are you sure
complaints about false advertising would be
easy to deflect?

| hope and believe IP QoS will eventually
be real and that the ATM stuff (including
QoS) were empty promises for the IETF
standard reasons, but as of today, the ATM
guys have the high moral ground.

Carpenter: The doubling of the IPv6 ad-
dressfrom 64 to 128 bits, was very specifi-
cally to enable an adequate (64 hit) locator
component and an adequate (64 bit) identi-
fier component in the address. And thiswas
based on experience with several datagram
network architectures of the past. The only
reglistic alternative was variable length ad-
dresses. But since we settled thisin 1994, it
seems somewhat beside the point.

Schryver: Yes, that'sthespin | recall onthe
doubling of the IPng address. It wasn't an
entirely dishonest gloss, but that’s true of
everything amost every committee does. |
agree that the quick double-to-128-and-
push-it- out-the-door-before-the-closed-
questions-get-reopened was the least bad
choice. I'm thankful that the base that was
doubled wasn't only 64 and that it wasn't

more than doubled.

| don’t think having a naked emperor isbad,
provided his nudism doesn’t force usto de-
lude ourselves. However, political correct-
ness and historical revisonisninthe IETF
is getting awfully thick.

To put it al another way, do you think IPv6
is on the schedule that was advertised 5-8
years ago, and if not, how much has it
slipped? My recollection is that the advo-
cates said “by 2000,” the realists said “ by
2003", and the rest of us said “by 2010 or
2015 at the earliest”.

Editor: On September 1 the debate spilled
over into the NANOG list.

Nathan L ane The need for v6, at least for
me, isin the deployment of mass quantities
of end nodes. | do see aneed for 4000 wire-
less end nodes at each of our sites - those
could be serviced with afew app serversin
the home office that knew v6 and v4-v6 tun-
nels[yes, technicaly these would be “rout-
ers’] at theremote Sites.

At six to eight weeks for each router soft-
ware release for the bug scrub and six
monthsto roll out said code, we only have
timeto doit twiceayear. Adding anew pro-
tocol would be formiddable unless tunelling
were used to virtualize the infrastructure.

Roeland Meyer 1) if oneis using tunnel-
ing, then weredly haven't gone over to IPV6.
2) if oneisusing tunneling, for leaf-nodes,
then how is the core going to know those
leaves are using IPv6?

3) Conservatively, every recent linux node
has IPv6 kernd support and every Windoze
box can do IPv6 (hot to mention what we
have just heard from the BSD camp <g>).
Thisisover 50% of the leaves out there (con-
srvetively). At what point isthere sufficient
market penetration of the technology to con-
sider ralling 1Pv4/IPv6 interoperability/ca
pability on the core routers and switches
(something short of 100%, | would hope)?

4) Isit maybe that Sun, HP, Intel, Cisco,
IBM, and thetelco’s, aren't all quite ready
yet?

5) Admittedly, | haven't had the bandwidth
to follow IPv6 dl that closely. But, IPv6 has
been pregnant quite along time.

Richard A. Steenbergen There aretwo key
problems which are preventing the wide-
spread use of IPv6, IP Allocation, and net-
work vendor support. Support for al hosts
isactualy one of the least of the problems.

Think of it thisway, major networks want
to deploy |Pv6... How do they do it? They
certainly can’t do it on their primary back-
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bone links and routers, the support from ven-
dorsis simply not there. Even if there was
working code, they wouldn’t dare deploy it
on their production network, the codeistoo
unstable (especidly 1Pv6 routing protocols),
and they risk looking unreliable in compari-
son to those who don’t even make the at-
tempt to support |Pv6. So what do they do?
Without the network thereis not the demand
for high traffic IPv6, and without the demand
thereislittle desire to build the network.
Should they buy seperate routers, try des-
perately to make IPv6 work well on aspare
7200, and hope not to get ablack eye from
customers who expect the sameleve of rou-
tine-ness we are experienced with in 1Pv4?
Should they provison more circuits because
of this? Build aparallel network supporting
IPv6, without a current customer demand?
Or do they say, “we Il wait until the vendors
get it right”? Even if you get past al that,
thereis till the very obvious fact that for
certain vendors, the levels of performance
we expect today are because of extensive
tuning for IPv4 speed, and we know we
won't be seeing thislevel of performance
right off the bat from IPv6. And while they
wait, there is no usable |Pv6 infastructure,
lessinterest and development from vendors
who don't really seea“need”, and less de-
mand from users who know thereis no point
when they can't find anetwork infastructure
to support them.

The other problem isIP allocation. ARIN
and others are used to their comfortablerole
asIPNazi (“No IPfor you, come back, one
year!”), they have happy extortion-scheme
pricing on it, and they’ re not about to give it
up voluntarily any more then NetSol would
have without being forced... If you doubt
this, go look at the current policies for ob-
taining | Pv6 space.

Sean Doran: If | charge a customer more
for IPv6 connectivity than for 1Pv4 connec-
tivity, to offset the costs of dealing with
ships-in-the-night routing (deploying it,
training everyone to understand it), do you
think my entire customer base is going to
trangition over to |Pv6?

AsK yoursdlf, as an 1SP, how much moreyou
are willing to pay your transit providers for
IPv4 + IPv6 transit, and how you are going
to get the money for that and for the deploy-
ment/retraining costs.

Then ask yourself, as an | SP, what benefit
you get from IPv6. My answers: not a
chance, none, and zero, respectively.

Richard A Steenber gen Now we're hitting
the nail on the head. Well said Doran !!

L eo Bicknell Ask yoursdlf, asan ISP if you
can afford not to betesting |Pv6 today. | don't
think it' sready for deployment on any wide
scale, due to anumber of factors. However,
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| do believeit will happen, and sooner rather
then later, due to the demand for addresses.
ISP’ s should not be offering it as a service
yet, or charging extrafor it, but they better
be working on figuring out how it works, so
when the day comes they can convert
quickly.

Nathan Lane Sean Y ou spesk in such ex-
tremes of your vision of what we should do
with our gpplications and usage of I1P. Might
you expand your vision to include others?

How are you going to support a customer
who legitimately needs a/8v4 worth of end-
to-end connected devices and has the pur-
chase ordersto proveit? How would said
customer, though, envision such an applica-
tionif they couldn’t get an dlocation for it?
They wouldn't and your business would
never seeit. The application would either
die or find another provider or protocol. In
my place, the applicationisn’t dying. I've
been fighting for SNMP proxies (to manage
the existing plethora of devices), but these
SNMP proxies don’t exist and leave the
wonderfully developed SQL databases so
carefully designed over the years useless
(and | hate proxies...I like end-to-end). Man-
agement doesn't like hearing you can't know
the number of cans of Coca Colain the ma-
chine outside store 359 at this “right now”
second.

Read about Tdlevend. A $4.50 radio in vend-
ing machines. Ouch on the I P address usage
for that application. How many vending
machines do you cross day to day? We can
NAT theseto our hearts content, but even-
tually it must connect to the true supplier
and that requires end-to-end. How can ipv4
support that load? | don't think it can.

Think ahead. My xeroxed copy of “RFC 1"
isafascinating journey as it was written
shortly before my wife and | were born. It
discussed the finances and redlities of build-
ing the network from Santa Barbara and
UCLA to Sat Lake City @ 1200 bps across
the Mojave Desert. It discussed the costs of
2400 bps and the stations required to make
itaredity.

Think about the future applications. My own
three children do not know what a modem
is. They expect and are delivered IP con-
nectivity and if any of them reports network
trouble, | know | havefailed in my delivery
of full connectivity for all applications.
(Their accessisfiltered; but my son’svery
mention of DHCP sends my hacklesrising.)

Businessis now, indeed. Applications are
leter.

Bill Fumer ola At some point, when ARIN
just stopsissuing 1Pv4 address space, | would
say it would bein a|SPs best interest to
switch. Asan ASP, if my uplinksoffered ipv6

address space/routing, |I'd get it and start
working with it _now_ rather then later. —
batz Have there been any studies done on
IPv6 as an alternative to NAT? Besides
| PSec, dynamic addressing, authentication
and improved security, are there other ben-
efitsto deploying | Pv6 instead of NAT?

On September 7 Dana Hudes NAT ismore
than just ameans to ease | P address space
use. Theuse of adynamic NAT pool alows
the hiding of internal 1P topology, thereby
increasing security.

On Fri, 8 Sep 2000, M asataka Ohta: I'm
assuming you're being facetious. Those fea
tures can be done with v4 and v6, using
DHCP, 1PSec, and ideally some other fea-
tures.

If v6 is going to come into widespread use
on the net, it hasto bein production some-
where. Firewdled corporate networks are as
sterile an environment to unleash it as any.
Asit stands, NAT was just a hack to con-
serve address space, and now that there are
‘functional’ v6 implementations maybeit's
time to start thinking of a strategy for de-
ployment.

Thereason | was asking if astudy was done
wasto find out if there was any good rea-
son, beyond curiosity, to deploy v6 on pri-
vate production networks. If not, how long
should we expect to have to tolerate vendor
hubris and bad hacks to get around depleted
address space?

Batz I* (including but not limited to “I” and
“1Pv6") are facetious, of course. Firdt, ven-
dors of 1Pv6 address space should serioudy
tell vendors of Internet service supply IPv6
service,

Then, vendors of Internet service should
serioudly tell vendors of routers that they
really supply |Pv6 capable routers.

And there will be av6-capable Internet, only
after which there will be some good reason,
beyond curiosity, to deploy v6 on private
production networks. And then, we can get
around depleted address space.

Rodland M .J. Meyer: Thisappearstobea
classic chicken and egg issue. Which comes
first? 1 am perfectly willing to deploy pri-
vate-side |Pv6, if | had areason to do so.
Without | Pv6 support in the core, there
seems little reason to do so. Perhaps, 1Pv6
substituting for NAT'd space? | don’t know
if it seven possible.

The bottom-line appears that everyoneis
waiting for everyone dseto twitch firgt, then
the shoot-out starts. However, no oneisall
that interested in twitching. It also appears
that everyone seems to be pointing at the
legacy /8 swhenever the subject of IP allo-
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cation shortages come up (with some pos-
sblejudtification). |Pv6 seemsto be ameans
of ignoring that problem and everyone
knowsit. Theissue seemsto be whether the
consensus will alow usto ignore that prob-
lem and move on, or rat-hole on that prob-
lem whilewe live with IPrationing. Thered
question iswhom is benefiting from sustain-
ing the current situation?

Doran (refering to Meyer’ s satement: How-
ever, nooneisall that interested in twitch-
ing.) Also, nobody iswilling to get shot!

Elliot Lear Unlessyou're (a) a startup or
(b) aVERY big company who can direct
the market.

Dor an: The deployment of IPv6 isgoing to
be EXPENSIVE in terms of real opex and
probably real capex aswell, it IS going to
be visible on the bottom line of every ISP
on the planet, eroding whatever margins one
has.

Lear: Thisistrue.

Doran: | can't see the deployment of IPv6
*ever* leading to any but the shortest-term
revenue upside (if even that), therefore until
the entire aggregate gross revenue of tran-
sit-providing 1SPs up and down the entire
food-chain is threatened, nobody will be de-
ploying v6.

Lear: Thisisfase. Inthe end ISPswill be
able to make awash of it through pricing
sructures. First there are early adopters, and
those are here now. That growsinto asmall
group of networks. Those are likely to be
here next year. All it takes are a handful of
large1SPsto say, “I’'m game’, and it' samaz-
ing what the shape of the net looks like.
Anyone who disputesthisis disputing his-
tory, sincethisis precisely what happened
with previous improvements, the invention
of the FIXes, MAEs and BGP.

Doran: The only aternative scenario | can
think of isthe deployment of IPv6 by alarge
provider who believesit can trigger ahuge
consolidation by pushing smaller ISPsit is
competing with into an expensive deploy-
ment through sheer hype.

Lear: You'rehdf right. All it tekesarealarge
providers with areal application.

Doran: | aminclined to believe that the sec-
ond thinking isthe REAL reason behind the
recent announcements by amonopolistic and
internationally expanding ISP in Asiathat
they will do an aggressive | Pv6 deployment.

Meyer: Therea question iswhom is ben-
efiting from sustaining the current Stuation?

Dor an: Everyone who wants cheap, sustain-
able Internet transit, with the continuation
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of plummeting prices combined with soar-
ing available bandwidths. Introducing a
whole new protocol requiring massive glo-
bal operational changesis going to push up
consumer prices and stall on investment in
available bandwidths. There are only so
many people and dollars out there, and one
or the other isinevitably spread pretty thin
in the current market.

Lear: | guessthe major point your missing
isthat once amgjor provider goesthe others
are going to realize that the Internet isn't
going to shrink in size, and so the cost of
moving to v6 is only going to go up. Hit
critical mass and the party really begins.

Doan: The scariest thing to an | Pv6-Lover
isthat an early deployment isnot to anyone's
advantage because until thereisrea uptake
by a sizable number of 1SPs, the exact
changes required on the dynamic routing
side are simply not obvious, although the
fact that the two protocolswill run shipsin
the night is (e.g. www.microsoft.com works
just fine with 1Pv6 but you see ablackhole
with 1Pv4. ftp.cdrom.com’s IPv6 path is
much slower and lossier from where your
customer isthan ftp.cdrom.com'’ s |Pv4 path.
Have fun finding and fixing the square of
the number of problems you observe now,
kids!

Lear: | don't seethis happening. | seealot
of interest in running two separate networks,
where they might get merged later.

Doran: In other words, it' s all risk and ab-
solutely no reward, and until it really hon-
estly ISimpossible to do hacks around the
|Pv4 shortage, nobody will deploy |Pv6.

L ear: The other downside you fail to men-
tion isthe growth of customers. It' s till posi-
tive, surprise. And when isthe problem more
manageable? A further downsideisthe cost
of |P address administration that continues
to climb. If the assigning authorities can -
locate out larger blocks the cost of remain-
ing at 1Pv4 becomes far more obvious.

Doran: Now, ironicaly, in the whole IPv6
selection processin the IETF, there were
multiple proposals which paid a consider-
able amount of attention to the problems of
partial, incremental deployment at the ini-
tial design level. CATNIP in particular was
clever, because it provided not just a new
packet format (whichisall IPv6 did), but
also a strategy to transition to practically
ANY new packet format, should theinitial
assumptions about the pervasiveness of 1PX
and CLNP be wrong (which they were).

IPv6'sinitid assumptions are WRONG (we
will die from routing dynamicism long be-
forewe die of 1Pv4 address depletion), and
there is NO mechanism whatsoever to aban-
don the IPv6 packet format even at the primi-

tivelevel of curiosity-based micro deploy-
ment we see Now.

Who will take the chance of ahuge invest-
ment in managing | Pv6 deployment, when
itisnot agiven that IPv6 really will be the
header networkswill use after IPv4? We're
talking about stranded assets being the only
thing one gets for the money.

L ear: Asit standstoday there are O dterna-
tivesthat are being serioudy considered by
all parties, sowhileit'snot asurebetitisa
good bet to place some amount of timeinto
and charge apremium for early adopters (re-
member those)? What do the early adopters
get? A chance to reduce the number of times
they will need to renumber, atask which
today is il quite expengive, even with tools
such as DHCP. Bill Manning'sdream is il

far from redlity.

Also, while | believe that routing is avery
serious scaling issue, the last time | looked,
the growth rate in address allocation was
picking up. ThisIsBad <tm>.

Thisisnot to say that | believe IPv6 to be
the cat’smeow. | think the proponents’ mar-
keting has been nearly as bad as your anti-
marketing. It would be worse except as of
late they seemed to have toned down where
you haven't. | think the one area that will

give people pause will be the header size.
To methat’s serious overhead for the often

bespoke “killer app.”

Thomas Mar shall Eubanks. What about
wireless |P? Isn't everyone supposed to be
forced to adopt I Pv6 once billions of mo-
bile units start using it ?

http://www.zdnet.com/intweek/stories/
news/0,4164,2590226,00.html

Doran (Sept 10) : So, the problem hereis
that the very smart doctors of the IETF ob-
serve anumber of people complaining about
hunger pangs, because they cannot get the
number of ROUTABLE addresses that they
want.

Enter IPv6, the Morphine of the Internet. The
bright side isthat, like morphine, it makes
the patient much less hungry, but there are
unpleasant side-effects, and no added nuitri-
tion. It also distracts one from real problems
by introducing an euphoric “ solution” to a
migraine headache.

Sure, you can have al the addresses you can
ever want, and more, but thefact isthat they
are not ROUTABLE addresses. A 128-hit
number is no more useful than a 32-bit num-
ber if nobody can useit to contact you.

The unfortunate thing about |Pv6-Morphine
isthat like any narcotic one seesthingsin a
dreamy, rosy state, tinted with denial. Those
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good doctors took away my pain, so they
can take away any future pain too. Oh, but
alas, the fatal disease |Pv4 users are faced
with, namely the failure of the global rout-
ing system to cope with increasingly com-
plex and increasingly dynamic network to-
pology, isnot cured by IPv6-Morphine, itis
EXACERBATED by it.

Like many narcotics junkies, the wireless
folks are simply of the belief that the deal-
ersarether friends.

Jon Allen Boone What do you think the
solution is? Or, at least, in which direction
doesitlie?

Doran: The solution isin acomplete sepa-
ration of “what” from “where”, and using
the “what” part to identify conversations
INDEPENDENTLY from the topology
across which they are desired/occurring.
There are many waysto get there. More on
that after dinner...

Meyer: | tend to agree here that routing is
one of our largest bugga-boos. What we have
is held together with spit, baling-wire, and
liberd amounts of the “racer’s edge” (duct-
tape). With CERF.NET bouncing all over
the place, for the past three weeks, maybe
I’ ve become hyper-sengtive to those issues.
But, it appears to me that the entire BGP
systemisavery brittle patch.

It isfor this reason that | recommend
ABOVE.NET todl my globdly visible por-
tal/ASP/B2B clients. However, thisdoesn't
relieve the problem of the end-user being
outside the ABOVE.NET system and hav-
ing to live with cold-potato routing, for up-
loading files to the site. We have too few
public peering-points and they are under-
sized (what happened to the regional NAP
idea?).

What you are saying isthat going to IPv6 is
aone-way function?

I’ve actually looked at some of this. At the
risk of ridicule, may | mention Flemming's
IPv8? It nested IPv4 inside the packet, asa
sub-set, and actually planned for co-

existance and inter-operability with IPv4. It
also answered aLOT of routing issues. Re-
gardless of specific implementation, that
seems like amore prudent approach. Does
anyone know why such an approach-policy
wasn’t followed by the IPv6 team? Yes, |

agreethat CATNIPwas dso clever. Witha
little work, it “could have been a contender”

(Brando<g>). The choice of 1Pv4 and IPv6
shouldn’t be an XOR function and the point
remains that transition was not a consider-
ation of the IPv6 design (thisisobvious). In
most commercial shops, such an approach
would not have been accepted/tolerated. Let
alone, win any sort of design contest, asdid
IPv6.
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More ICANN
Footnotes

Editor’ s Note: Dear Readers, after having
spared you from immersion in ICANN’s
tranggressions last month, weinclude afresh
set of ICANN footnotes. This material is
primarily from Karl Auerbach and Ted
Byfield and servesto document some of the
issues behind the Member at Large Elec-
tions. Findly it concludeswith the first part
of Larry Lessig's campaign platform.

On August 6th Karl Auerbach made the fol-
lowing submission to ICANN’ s Independent
Review pand. Weincludeit because it shows
very forcefully how ICANN ignoresitsown
rules and obligations

Subject: Submission to
Independent Review
Panel

Thisisarequest for the ICANN'’s Independent
Review Pandl to review ICANN’s rejection of
Reconsider Request 99-4. Thisis[also] asub-
mission to ICANN'’s Independent Review Panel
under section 6.1 of ICANN’s Independent Re-
view Policy on the groundsthat ICANN’s“Board
has acted or failed to act in amanner contrary to
the Corporation’s Articles of Incorporation and/
or Bylaws.” | have been materially affected by
the contested action and | have exhausted
ICANN'sinterna reconsideration process.

History: During the late hours of of November
3, 1999 the final drafts of a package of agree-
ments were worked out between Department of
Commerce, Network SolutionsInc., and ICANN
regarding the the Internet’s Domain Name Sys-
tem. The next morning, November 4, 1999, ina
meeting that began at 10am, the ICANN Board
of Directors adopted this package of agreements.
These agreements were signed on November 10,
1990. This packageisvisible ontheICANN web
site at: http://www.icann.org/nsi/nsi-
agreements.htm

Neither the drafts nor any of the fina agreements
were ever submitted to the ICANN Domain
Name Supporting Organization (DNSO) for its
consideration.

| submitted atimely Request for Reconsidera-
tion on November 17, 1999 complaining that the
failure to involve the DNSO was aviolation of
ICANN's by-laws. The request was assigned
number 99-4.

My request isvisible on the ICANN web site at:
http://www.icann.org/reconsi deration/auerbach-
request-17nov99.htm

Nearly six months later, on May 2, 2000 | re-
ceived an email from the Reconsideration Com-
mittee informing me of the committee’ s rejec-
tion of my request. Thise-mail isvisible on the

ICANN web site at: http://www.icann.org/recon-
sideration/rc99-4.htm

On May 2, 2000 the board adopted the
Committee’ srejection. The board’ sactionisvis-
ible on the ICANN web site at: http://
www.icann.org/minutes/prelim-report-
04may00.htm#00.30 It is unknown on what date
the May 2, 2000 board meeting minutes were
published.

ThisRequest for Independent Review:

The Reconsideration Committee ruled againgt my
Reconsideration Request. That ruling should be
overturned for the following reasons.

First: The committee relieson ICANN's Bylaw
Article VI, Section 2(g) asameans by which the
board may bypass the obligations imposed by
Bylaw Article VI Sections 2(b), 2(c), 2(d), 2(e),
and 2(f).

The committee argues that: This provision [By-
law Article VI, Section 2(g)] confers on the Board
the ability to act when necessary or appropriate
to promote ICANN'’ s purposes, even without a
referral to one or more of the supporting organi-
zations.

That argument isflawed. Thereisawell known
rulethat rgectsinterpretations of legal documents
inaway that reduces portions of that document
to mere surplus.

The committee’s rationale reduces Article VI
Sections 2(b), 2(c), 2(d), 2(e), and 2(f) to noth-
ing but advisory language. The committee'sra-
tionale goes so far asto destroy the “ primary re-
sponsibility” of ICANN's Supporting Organiza-
tions for matters within their respective spheres.

| submit to the Independent Review Panel that
the committee sinterpretation isimproper. | sub-
mit that the proper interpretation is that Bylaw
Article VI Sections 2(g) is merely an escape pro-
vision to cover situations not handled by the more
specific rules established by Bylaw Article VI

Sections 2(b), 2(c), 2(d), 2(e), and 2(f).

By-laws are rules for the corporation to follow.
The ICANN board and the Independent Review
Committee should not be permitted to reduce the
By-lawsto something that the ICANN board may
follow or ignore at its whim. Speaking of whims
let us moveon...

Second: The Committee recites that the Board
acted on the powers granted by Bylaw Article
V1, Section 2(g).

Section 2(g) reads: Nothing in this Section 2 is
intended to limit the powers of the Board or the
Corporation to act on matters not within the scope
of primary responghility of a Support-
ing Organization or to take actions that the Board
finds are necessary or appropriate to further the
purposes of the Corporation.

This section releases the limits on Board powers
in either of two situations: (1) - When handling
“matters not within the scope of primary respon-
sibility of a Supporting Organization” (2) - When
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taking “actions that the Board finds are neces-
sary or appropriate to further the purposes of the
Corporation.”

The committee did not deny that the Domain
Name System and the agreements are within the
“primary responsibility of a Supporting Organi-
zation”. Thus the first of the above mentioned
two situations did not occur. In fact, the
committee’ sreport clearly statesthat it relieson
the second of those two situations.

If one reads Bylaw Article VI, Section 2(g) one
will notice the words “that the Board finds are
necessary or appropriate to further the purposes
of the Corporation.”

In other words, before using the second situation
of Bylaw Article VI, Section 2(g), the board must
make afinding that the proposed action is “ nec-
essary or appropriate to further the purposes of
the Corporation.”

ICANN’ s board has never made such afinding.
The matter of making such afinding has never
been on ICANN's agenda nor does it appear in
any minutes. And asawitnessto ICANN'sBoard
meeting of November 4, 1999, | saw no discus-
sion of this matter nor any unrecorded finding.
In fact the first mention of the board’ sreliance
on Bylaw Article V1, Section 2(g) appears nearly
six months after the fact in the reconsideration
committee’ srejection.

Third: The Reconsideration Committee stated
initsreection that:

The Committee also notes that the ICANN/NSI/
DoC agreements were posted for public review
and comment for over amonth prior to their ap-
proval.

Thisis neither relevant and nor factually correct.
It is not relevant because it has no bearing what-
soever on the responsibility of the board to fol-
low Bylaw Article VI Sections 2(b), 2(c), 2(d),
2(e), and 2(f). It is factually incorrect because
the agreement was not worked out until the late
night or early morning before they were adopted.

A period of a most from midnight to 10am - the
period between the completion of thedraft agree-
ments and the start of the board meeting a which
those agreements were adopted - does not even
come close to the “over amonth” that the com-
mittee claims. To the contrary, the public had vir-
tually no ahility during those ten hoursto review
the documents or make comment.

Fourth: Despite the reconsideration committee’s
assertion to the contrary, my contractua rights,
present and future, have been changed by the suite
of agreements entered into between ICANN,
NSI, and NTIA. Those agreements impose many
new conditions on domain name owners and their
optionsfor holding those names. To say that those
agreements do not materially affect domain name
owners, such as mysdlf, isto triviaize the mas-
sive negative effect on stability of domain name
ownership that has occurred as aresult of these
agreements.

The committee, to its credit, did proceed to the
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merits of my complaint. And so should the Inde-
pendent Review Panel.

The ICANN Membership
at Large Elections

Editor’ s Note: Karl Auerbach has done yeoman's
labor in documenting ICANN’ s perversity, first
in the election processitself and then with his
platform for the members at large election.
ICANN created the membership in such away
that only it would possess member registration
data - vitiating in the process any hope that the
membership could become a force independent
of ICANN’ s leadership. As Auerbach points out
in the excerpted correspondence with Louis
Touton below trying to campaign for office with-
out being able to identify and reach the elector-
aeisafrustrating experience.

Date: Thu, 17 Aug 2000 16:24:32 -0700 (Pecific
Daylight Time) From: Karl Auerbach
<karl@cavebear.com> To: Louis Touton
<touton@icann.org> Cc:
edyson@edventure.com, Andrew McLaughlin
<mclaughlin@pobox.com>, Michael Roberts
<roberts@icann.org> Subject: Request based on
being a candidate

| am a candidate running for aseat on ICANN’s
board of directors in the election from North
America

Asacandidate, | request that ICANN make avail-
able to me the names and contact information
(including e-mail addresses) of at-large members.
| am requesting the list, in electronic form, of
those at-large membersin North America. (If
necessary | am willing to cull those out of the
full list if that would be easier for ICANN.) |
would have no objection to the list being made
available to other candidates at the sametime.

I will usethelist:

@) in conjunction with election to communicate
with the dectorsin furtherance of my candidacy
or

b) to understand the voting pool (in order to be
more responsive to member needs) and to inde-
pendently review the voter rolls for voter fraud,
etc.

| would not retain a copy after the election had
been completed and the results settled. Nor would
| make the list available to anyone who was not
acandidate.

ICANN’sfailure to provide these names and
addresses in atimely manner will cause irrepa
rable harm to my candidacy and to the election
process. It will causeirreparable harm to my abil-
ity to interact with the electors for the purpose of
discussing issues, formulating positions, evalu-
ating campaign strategy, and obtaining both
“member-nomination” endorsements and, later
on, votes.

Date: Thu, 17 Aug 2000 16:26:32 -0700 (Pa-
cific Daylight Time) From: Karl Auerbach

<karl @cavebear.com> To: Louis Touton
<touton@icann.org> Cc:

edyson@edventure.com, Andrew McLaughlin
<mclaughlin@pobox.com>, Michael Roberts
<roberts@icann.org> Subject: Request based on
being a member

I am an ICANN “at-large” member living in
North America. | have “activated” my member-
ship. With respect to the now ongoing election
process by which the at-large membership will
vote to elect peopleto fill seats on the Board of
Directors, | have the right under the ICANN by-
laws and resolutions passed pursuant to those
bylaws to submit a“ member-nomination”, make
a"“member-endorsement”, and to cast avotein
the election..

| am amember of ICANN, as defined by Cali-
fornia Corporations Code section 5056. | hereby
request that ICANN make available to me for
inspection and copying the names and addresses
of ICANN'’ s North American members, asre-
quired by California Corporations section 6330.
In particular, | am giving notice under section
6330(a)(1).

| will usethelist:

a) in conjunction with the nominations and elec-
tion process to communi cate with and interact
with my fellow electors on matters pertaining to
the nomination and election. Such mattersin-
clude, but are not limited to, discussing issues,
formulating issues to be presented to candidates,
discussing candidate responses, and discussing
voting strategy, or

b) to understand the voting pool (in order to be
build communities of interest, formulate voting
strategy, etc) and to independently review the
voter rollsfor voter fraud, etc.

ICANN’sfailure to provide these names and
addresses in atimely manner will cause irrepa-
rable harm to my ability to fully exercisemy eec-
toral franchisein this election and will causeir-
reparable harm to the election processasawhole.

Mon, 21 Aug 2000 17:41:32 -0700 From: Louis
Touton <touton@icann.org> To: Karl Auerbach
<karl @CaveBear.com> Subject: Y our Requests
for Names and Contact Information

Dear Mr. Auerbach:

| am responding to your two e-mail inquiries
dated 17 Aug 2000. Y our inquiries request that
you be provided with the name and contact in-
formation (including e-mail addresses) for vot-
erswho later this year will cast votes for nomi-
neesto ICANN’s board of directors. Your first
request asserts that you are entitled to this per-
sonal voter information by virtue of the fact that
you are a candidate for nomination to the
ICANN’ sbhoard of directors. Y our second request
asserts that you are entitled to thisinformation
by virtue of the fact that you are an ICANN at-
large “member.”

Theinformation you are seeking revedl's persond
details about tens of thousands of individuals
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throughout the world who have signed up to par-
ticipate in the ICANN at-large program. That
program, which is designed to provide Internet
users globally with at-large representation on
ICANN'’s board of directors, was developed
through a 19-month process with extensive in-
put and participation from the Internet commu-
nity. Throughout that process, concerns were
regularly and forcefully expressed that individual
votersin the program should not be subjected to
unchecked waves of unsolicited e-mails appeal-
ing for support, particularly when any individual
anywhere in the world is entitled to become a
candidate. With over 158,000 at-large applica-
tions, and 161 candidates, the concerns about
unsolicited e-mail appear to have been well-
founded. As aresult of these concerns, the at-
large selection plan that was adopted provides
for voter education about the candidates to oc-
cur through web sites provided by the candidates
(and web pages provided for each candidate by
ICANN), combined with periodic, brief, and
neutral e-mailings sent by ICANN referring the
votersto those web pages and sites. To preserve
voter privacy, the selection plan specificaly pro-
videsthat candidates themselves should not have
access to the at-large voter lists or email ad-
dresses.

Asto your first request, | am not aware of any
legal basis on which a candidate running for a
seat on ICANN’ s board of directorsisentitled to
the personal information about voters that you
are seeking. To the contrary, in response to con-
cerns over persona privacy, the ICANN Board,
Membership Advisory Committee, and Election
Committee each has determined that ICANN
should not facilitate candidates sending unsolic-
ited email to the voters, and ICANN has under-
taken the responsibility to keep the membersin-
formed about the process and the location of the
candidates web pages, in lieu of giving candi-
dates accessto voter lists. Y ou are aware of your
ability to communicate with membersin this
fashion, and we encourage you to do so.

With regard to your second request, Article I,
Section 1 of ICANN’s bylaws states:

The Corporation shall not have members as de-
fined in the Cdifornia Nonprofit Public Benefit
Corporation Law (“CNPBCL”"), notwithstanding
the use of the term “Member” in these bylaws,
in aselection plan adopted by Board resolution,
or in any other action of the Board. Instead, the
Corporation shall alow individuals (described
in these bylaws as “Members’) to participate in
the activities of the Corporation as described in
thisArticle Il and in a selection plan adopted by
Board resolution, and only to the extent set forth
inthisArticlell and in aselection plan adopted
by Board resol ution.

Inview of thissection, ICANN’s“members’ are
nonstatutory ones, and the California Corpora-
tions Code provisions cited in your second re-
quest as supporting a statutory member’ s right
to membership lists are inapplicable. | am not
aware of any other legal basis on which an
ICANN at-large “member” is entitled to receive
personal information about the voters, and
ICANN has not provided thisinformation to any
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other “members’ or board candidates.

[Snip] Louis Touton Vice President, Secretary
and General Counsel

Date: Thu, 31 Aug 2000 17:41:32 -0700 From:
Louis Touton <touton@icann.org> To: Karl
Auerbach <karl @CaveBear.com> Subject:
Communicating with Voters

Dear Mr. Auerbach:

Y ou did not respond to my e-mail of August 24,
2000, seeking clarification of your position.
Therefore, | am writing in further response to
your e-mails of Thursday, August 17 and Mon-
day, August 21, 2000 without the benefit of your
further input.

The At Large Director Selection Plan that has
been adopted provides candidates with effective
means to provide information to, and communi-
cate with, the voters, without compromising the
privacy of the voters or subjecting them to adel-
uge of unsolicited e-mails from the numerous
candidates. I’ m writing this to make sure you are
aware of these alternative mechanisms.

1. One such currently active mechanism provides
for education about each of the candidates
through the ICANN-operated website at http://
members.icann.org/nom.html, with alink to the
North American candidates, including you, at
http://members.icann.org/nom/cp/NA.html.

2. Each candidate can, as you have, provide a
link to hisor her own personal website to further
educate and/or interact with the at-large voters.
Thus, on your own website, you are free to so-
licit voter e-mail or other information from those
visiting your site, set up message or discussion
boards, set up scheduled chats, etc.

3. Throughout the endorsement period, ICANN
issending to all at-large voters (i.e. those who
have completed the registration and activation
processes) approximately once per week (for a
total of five mailings) a neutral e-mail listing of
the names of individuals seeking to be endorsed
in their region. The e-mail containsalink point-
ing to aweb page from which the voter can hyper-
link to candidate web pages, aswell asalink to
the page from which on-line endorsements are
made.

4. Throughout the voter-education period (from
September 9 to the end of the voting), ICANN is
sending all at-large voters approximately once
per week (for atota of approximately 4-5 mail-
ings) aneutral e-mail listing the nominees on the
on-line ballot and providing links to their web

pages.

5. Additionally, during the voter-education pe-
riod, ICANN intends to provide a public ques-
tion and answer forum for the candidates, during
which voters may pose questions to the candi-
dates. Each candidate will be the moderator of
his’her own forum, choosing which questionsto
answer and how to answer them.

In short, the system ICANN hasimplemented is

appropriate and, in fact, isworking as intended.
Any voter wanting information about you or any
other candidate has easy access to the above
pages and receives aweekly e-mail reminder to
review them. Candidates can use some or all of
these means to communicate with each other and/
or the voters regarding nomination and/or vot-
ing issues.

[Snip] Regards, Louis Touton Vice President,
Secretary and General Counsel

Date: Thu, 31 Aug 2000 23:52:01 -0700 (Pecific
Daylight Time)

From: Karl Auerbach

To: Louis Touton <touton@icann.org>
Subject: Re: Communicating with Voters

[Karl references Toutons e-mail of August 24,
2000, and his non reponse there to.]

I’m busy running a campaign and | do not have
any indications that ICANN has any intention of
responding in any way that conformsto the Cali-
fornia statute that allows members to obtain the
membership lists and use them for purposes as-
sociated with the corporation. Thelist of ICANN
“dternatives’ that you sent me makesit clear that
my assessment was correct.

(I know that you assert that we “members’ and
not “members’ but | disagree.)

The need for access to such membership listsis
patently obvious - asit was to the committee that
wrote the modd statute and to the legidatures of
severd dtates, including California, that mandate
such access.

Members need not disclose to management how
they intend to use the membership lists except to
say that such use will be in association with the
corporation. And as you know, Californiagives
the corporation clear authority to take action if a
membership list is misused.

| rgiect any assartion that what you have described
below constitutes a reasonable subgtitute, as con-
templated by the Cdlifornia statute, for accessto
the membership list.

I may note also that even that list below isn’t
being met by ICANN. For instance, even though
the “ member-endorsement period is nearly 70%
complete, ICANN has sent only onefifth of the
mailings that are promised. And there are still
many people who still have not received their
PINs.

But even if ICANN were to flawlesdy perform
al of the promises below they would not amount
to anything but a management controlled house
organ.

In addition, given the rather questionable tech-
nology used for the registration and endorse-
ments, not to mention the fact that the sofwareis
rumored to have been written by onewho is at
best highly partisian and at worst one who has
admitted to having created multiple electronic
identiesin his participation at ICANN, accessto
the membership list iscritical to detect manipu-
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lation or error.

But | don't have to further judtify the need - Cali-
fornia says that we members can have the mem-
bership list - and ICANN can not supersede Cali-
forniagtatute. All that is necessary isthat the use
of the list be reasonably related to the corpora-
tion. And there is nothing as related to a corpora
tions life than an election to fill seats on the
corporation’s Board of Directors.

And as| said in my request, | intend to use the
list in conjunction with my quest for “member-
endorsements’ and, since it appearsthat I'm go-
ing to be on the ballot, to obtain votes. More than
five days have elapsed since | made my initial
request for the membership list. And | havere-
ceived no responsethat | consider to be even an
approximation of areasonable alternative.

Karl Auerbach’s Election
Platform

Editor’s Note— Auerbach’s Member at large
election platform may be seen at: http://
www.cavebear.com/idc/platform.htm It isawell
reasoned provocative document that does avery
good job of compiling a comprehensive list of
ICANN’s defects. Some excerpts follow.

Overall point-of-view:

Asagenerd matter, | value procedure very highly
- Itismy belief that good procedure leads to good
decisons. Now, | don't mean that a“good” deci-
sion isonethat satisfies everyone. Rather, | be-
lievethat a“good” decision isoneinwhich ev-
ery person feels that he or she has had afair
chance to make their position heard, that the de-
cision maker actually did consider all points of
view without prejudice, and that those who didn’t
get what they wanted are willing to accept the
decision.

Thus, thelarger part of my platform isthe refor-
mation of ICANN and its procedures. However,
| also believe that ICANN will be unableto be
reformed until certain personnel changes are
made.

And | do have some opinions on policy matters
themselves.

To alarge extent | am afirm believer that gov-
ernment is the proper embodiment for public
debate and public policymaking - to my mind a
body such as ICANN is Internet government no
matter how many “private corporation” flagsit
might try to fly.

And | am not onewho reactswith an ingtant “way
to go” when someone utters the words “ deregu-
lation” or “privatization”. My studies of our his-
tory have taught me that private industry and pri-
vate behavior are not awaysfor the genera good,
that regulation, indeed governmental regulation,
must sometimes be imposed to protect the pub-
lic from certain self-interested actions of the few.

On the other hand, | do believe that governmen-
tal bodies ought to keep their fingers out of things



COOK Network Consultants, 431 Greenway Ave, Ewing, NJ 08618 USA

that don’t need the active oversight and regula-
tion. To alarge degree | feel that the Domain
Name System of the Internet needs no regula-
tion, that economic and social forceswill cause
it to evolvein “theright way” without the intru-
sive and controlling efforts of agovernance body
such as ICANN.

As such you may find that my point of view is
bimodal - If | find that something needs regula-
tion, | tend to believe that it ought to be done by
agovernmenta body, or at least abody that isn't
afraid to recognize that it is like a government
(and thus must operate with notions of “due pro-
cess’.) Butif | find that something does not pres-
ently need regulation, | tend to take arather more
libertarian, hands-off approach.

My own personal politics tend towards the lib-
eral or “green” point of view.

But when it comesto financial matters, | firmly
believe in sound practices with strict controls. |
have found ICANN to be lacking in financial
€Ommon sense.

Ohyes, one morething - | am willing to be con-
vinced that aposition | might espouseisill ad-
vised and I’'m willing to change my mind.

Reform of ICANN - Openness'transpar ency/
accountability

An “open” processisoneinwhich al interested
parties can participate in ameaningful way and
asequalsto al other parties.

A “transparent” processis onein which the en-
tire decision making process, from inception to
closure, isrevealed and recorded. To be fully
transparent, a process must reveal inputs, issues,
criteria, biases, misunderstandings, evolution of
decision maker positions, compromises, votes
taken, €etc, etc.

An accountable decision maker isonewho isboth
identifiable and can be held to account for hig/
her decisions. Board members are typicaly made
accountable by elections and recalls - assuming
that the electorate can obtain enough informa-
tion to evaluate how their board members have
performed. Staff members must be held account-
able by the board.

One could look long and hard. But oneis un-
likely to find an organization that spends asmuch
effort as ICANN does actively rejecting these
principles.

Itismy position that ICANN must operate with
absolute openness, transparency, and accountabil-
ity. This means that absolutely every input, ev-
ery discussion, every decison - everything - must
be done in open session with awritten or elec-
tronic record. All decisions must be made by re-
corded vote - with the position of each director
clearly shown.

The only exception to thiswould be matters per-
taining to personnel and litigation. And even a
decision that a matter falsinto those categories
must be made in public.

In addition, actions by “staff” are the epitome of
non transparent and non accountable decision
making. ICANN’s staff must be required to op-
erate according to the same principles and the
board must be obligated to adopt, on the record,
staff actions.

Reform of ICANN - Jones Day must go

Jones, Day, Reavis & Pogueis ICANN’s law
firm, and has been so since the day of ICANN's
birth. Indeed Jones-Day actually performed the
incorporation ceremony in its Los Angeles of-
fices.

Jones, Day, in the person of its principle man-
on-the-l CANN-scene, Joe Sims, was present for
at least half ayear before ICANN was born,
working in the shadows, responding to unknown
interests and possibly making unknown deals.
About al we know about that period isthat those
who were not insiders to Joe Sims process were
ignored and that those who objected were trested
with condescension and abuse.

Over thelife of ICANN, Jones, Day has been
the the dominant creditor of ICANN.

Even now Jones, Day continuesto receivealion’'s
share of every dollar that flowsinto ICANN. And
one of Jones, Day’s partners, Louis Touton, left
the firm to become ICANN's Vice-President,
Secretary, and General Counsel. Thereisin my
mind a question about the appearance of propri-
ety.

As amember of the board of directors | would
have the right to rely upon the expertise of enti-
tiessuch as ICANN’ s law firm - that is unless|
felt that | was not receiving the degree and qual-
ity of advicethat, in my opinion, | felt would be
necessary for meto properly exercise my duties.
Given my interactions with Jones Day, | do not
feel comfortable relying on their work.

There are many good people at Jones, Day, and |
have no doubt that much, if not dll, of itswork is
adequate. But the firm has no specia credentials
to offer to ICANN. And its services have been ,
to my mind, extremely expensive, not smply in
terms of dollars but also in terms of the alien-
ation that has been created between ICANN and
the public.

Consequently, were | on the ICANN Board of
Directors, | would work to replace Jones, Day,
Reavis & Pogue.

Reform of ICANN - Louis Touton must go

Louis Touton left a partnership position at Jones,
Day, Reavis & Pogueto become | CANN'sVice-
President, Secretary, and General Counsdl.

| believe that ICANN would be better off with-
out him for the following reasons.

First, it has been my experiencethat it is abad
idea, both from alegal and business perspective
to have the corporate counsel involved in non-
lega operations. It tends to defocus both points
of view.
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Second, | have found that this person continues
the tradition of condescension and
uncooperativeness that has been the hallmark of
ICANN'’ s officers since the outset. ICANN needs
people who build relationships without first |ook-
ing at the social register or statements of net
worth.

Third, in my persona interactions with this per-
son, | have found him to be evasive and unwill-
ing to provide even the most basic of informa-
tion. | do not have confidence in him.

In addition, Mr. Touton has been an architect of
ICANN's efforts to remove membership rights.
See the section entitled “Full recognition of at-
large members as “members’ under California
law.” in this platform.

As amember of the board of directors | would
have the right to rely upon the expertise of people
such asICANN’slegal counsd - that isunless|
felt that | was not receiving the degree and qual-
ity of advicethat, in my opinion, | felt would be
necessary for meto properly exercise my duties.
Given my interactions with Louis Touton, | do
not feel comfortable relying on hiswork.

Reform of ICANN - Mike Roberts must go

Mike Robertsis ICANN’s President and CEO,
and as such he receives an automatic seat on
ICANN’s board. He holds a “temporary” posi-
tion - onethat he has held since late 1998 - nearly
two years.

There is nothing positive | can say about Mike
Roberts. | have never had a positive interaction
with him. | have rarely heard a statement from
him that | believeis not laden with hidden agen-
das, unstated definitions, silent reservations, and
secret conditions. And | have heard him proclaim,
without any showing of evidence, that there was
“consensus’ for some policy decision when it
was clear to me, and to others, that opinion inthe
internet community was far from agreement.

| have observed him at the helm of ICANN’s
business processes and believe that if ICANN
had been afor-profit entity, it would have long
since turned turtle and sank in asea of red ink.

| believe that Mike Roberts has done an outstand-
ing job of creating ill-will towards ICANN and
distrust of ICANN'’s actions.

Under Robert’ s hand, ICANN’s“staff” has as-
sumed virtual control of major policy decisions.
This staff operates nearly in total secrecy and
without any form of public review.

ICANN doesn’t need this kind of “temporary”
executive.

In addition, Mr. Roberts has been atireless ar-
chitect of ICANN'’s efforts to remove member-
ship rights. See the section entitled “Full recog-
nition of at-large members as“members’ under
Cdifornialaw.” in this platform.

Domain Name Policy - Useexigting laws, don’t
invent new ones
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ICANN, despiteitsdenids, has enacted de facto
worldwide laws that have as their practical ef-
fect the vast expansion of trade and service mark
rights.

ICANN'’s rules supersede those of nations. That
iswrong. ICANN should not be making law,
much less should it be making supranational law.

(Thislawmaking is especially egregious asit
occurs without the participation of those who are
most frequently the victims who lose rights and

property asresult.)

ICANN’sUDRPisacasein point - most nations
have laws that govern trade and service marks.
And there are international treaties on the sub-
ject. ICANN’s UDRP s an unnecessary addition
to that body of law, particularly sinceit was cre-
ated by abody, ICANN, that has no status as a
legidature.

If atrademark owner believesthat some domain
name infringes on hig’her rightsin the trademark,
there is an adequate body of law to determine if
infringement has, in fact, occurred and, if it has,
to accord relief.

Becauseit isduplicative of existing laws - laws
that have been enacted by established legidatures
- ICANN’s UDRP should be éiminated entirely
and absolutely.

Sure, this would cause trademark owners to
sometimes have to travel to where an alleged
infringer may be. And that is aburden given the
worldwide visibility of domain names. However,
our legal systems do evolve - the fact of evolu-
tion is built into their most basic foundations -
and we ought to trust the slow, but sure, evolu-
tionary processes of law to find a balanced result
than to legp to an arbitrary law, such asthe UDRP,
created by amere“private corporation” from pro-
cesses that allow only one side, the trademark
owners, to participate.

Ted Byfield on the
Election Process

BWG member on September 9: Okay, solet me
See. 76,000 activated. On 15 Augugt, we had 7407
activated, which was the last checkpoint, and the
projection rate based on previous trend
(icannnot.org) had 10,615.

Ted Byfield; <http://members.icann.org/
pubstats.html> explicitly states that NA has
10,692 activated members, and that member-
nominated NA candidates need 214 to qualify.
I'd offer congratul aions to those candidates who
qudified, but i think I'll wait and see an officia
ack from ICANN that they *did*. But what | want
to know is how many MALsweren't activated
be- cause of (@) ‘technical problems’ or (b) inad-
equate staff re- sources.

ICANN Announcement: NEW: Status of
ICANN'’s At Large Membership: The nomina-
tions period is now complete. Over 76,000 ap-
plicants activated their memberships by
yesterday’ sdeadline. A new membership website

will be posted later today (Californiatime), in-
cluding information about nominees and a Ques-
tion & Answer forum to facilitate dialogue. (9
September 2000)

Byfield: So if 158,000 applications justified
crowing about how the MAL was ‘an over-
whelming success' (members-announce mes-
sage, Thu, 10 Aug 2000 13:39:15 -0700), does
the fact that less than 50% of them were acti-
vated render the process a‘ miserable failure' ?
weinberg@mail.msen.com (Sat 09/09/00 at
10:25 PM -0400):

BWG Member: soif 158,000 applications jus-
tified crowing about how the MAL was‘ an over-
whelming success' (members-announce mes-
sage, Thu, 10 Aug 2000 13:39:15 -0700), does
the fact that less than 50% of them were acti-
vated render the process a‘miserable failure' ?

Byfield: Not in ICANN’sterms. They just fig-
ure that a mgjority of the voters were so happy
with the NomCom candidates that they saw no
need to participate in the member-nomination
phase, and won't bother to activate until the ac-
tual vote.

According to ICANN: To votein thisyear's At
Large eection, the deadline to activate your mem-
bership will be 8 September 2000 (midnight
UTC/GMT). To activate, you must have your
membership number, password (sent viaemail),
and PIN number (sent via postal mail).

Byfield: I'm curious about this‘To votein this
year'selection’ bit. What's curiousisthat it does
*not* say ‘To beamember’ (or however ICANN
circumlocutes such things; remember that
ICANN’sweb pages are all given alegal read-
ing). What' s the status of all these non-activated
zombie applicants?is there any +/- to keeping
them on the books in some way? Strains of
Gogol’sDead Souls.....

BWG member: Did the $144K [paid to Rob-
erts] come out of the $223 or isthat in addition
to? If the latter, that’sa9 mo. ‘year’ in which he
and Darwin were paid $367K. Can that be right?

Byfield: I’d guess the $144K is a subset of the
$223K, based on this:

Date: Tue, 8 Aug 2000 10:16:49 -0700 To: t
byfidd <tbyfiel d@panix.com> From: Mike Rob-
erts <roberts@icann.org> Subject: Re: jounralist
query: 30 June 1999 Financial Statement Cc:
Esther Dyson <edyson@edventure.com>, Louis
Touton <touton@icann.org>, gm@icann.org

Thisrefersto the professiona services agreement
between ICANN and the Darwin Group which
coversmein my capacity as startup CEO. Dur-
ing the first few months of the startup period,
Darwin aso handled some business expenses for
ICANN before the corporation had its own ac-
counting operation. These were reimbursed. To-
tal payments for my travel and servicesare aso
shown on the paymentsto Directors report which
is on the website in the same section.

The Darwin Group isa California corporation in
which my wife and | arethe principa stockhold-
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ers. In addition to the disclosures here, thisin-
formation is also contained in our submissions
to the IRS and to the House Commerce over-
sight hearings last summer. - Mike

Byfield: does anyone have an archived copy of
ICANN'’ s loan-disclosure page?

It's changed: now, instead of a pseudo-disclo-
aureligting one-year unsecured loans but no dates
of execution, there'sjust aboiler- plate promis-
sory note. And the year has mutated into a* mini-
mum* repayment period:

<http://www.icann.org/financial s/'tax/us/
form1023-2att.htm>

Response to Part |1, Section 2

To date, ICANN has been supported by accredi-
tation and application fees and by one-time, start-
up contributions from corporations and individu-
a's pending the establishment of a permanent
funding mechanism based on fees paid by those
using and receiving the benefits of ICANN'’ s ser-
vices as a consensus development body. A list of
donations received to date is attached as Appen-
dix 15. In addition, ICANN has obtained non-
recourse |oans from severa entities for amini-
mum term of one year, to be repaid after a per-
manent funding mechanismis created. A list of
theloans recelved is attached as Appendix 16. It
isanticipated that ICANN’ s permanent funding
will be generated from fees paid by registries and
registrars (and possibly others) involved with the
management and administration of the worldwide
system of Internet names and numbers that use
and benefit from ICANN'’s consensus devel op-
ment processes.

Byfield: other questions:

- if July 31 marked the end of the application
period and Sept 8 marked the end of the activa-
tion period, when will another application pe-
riod begin?

- if activated ‘members aren’t really Members,
what are zombies? isthe *only* difference be-
tween them the privilege of voting in the MAL
election?if so, that rather paltry distinction could
have bearing on any legal proceeding bearing on
(M|m)embership.

- arezombies still getting informational updates
from ICANN?if not, when will they stop receiv-
ing them? And so on.

Date: Sun, 10 Sep 2000 16:13:37 -0400 From: t
byfield <tbyfield@panix.com> To: Mike Rob-
erts <roberts@icann.org>, Louis Touton
<touton@icann.org> Subject: query reloans’
terms

| seethat:

(1) and <http://Aww.icann.org/minutes/minutes-
26july99.htm> says “anumber of commercial
entities have indicated awillingness to loan the
Corporation fundsfor aone-year term at interest
of 7% or below”; and

(2) <http:/Avww.icann.org/genera/loaninfo.htm>
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says ICANN “executed one-year unsecured loan
agreements” (but doesn’t give the execution
date); and

(3) <http://mww.icann.org/financial§/proposed-
budget-04may00.htm> speaks of “currently out-
standing short term loansin the amount of $1.025
million” and mentions possibly repaying them
“ON SCHEDULE in August, 2000”; and

(4) <http://www.icann.org/financial s'tax/ug/irs-
| etter-grant-28aug00.htm>, dated 20 sept 1999
—i.e, later than (2) but earlier than (3) — say
that ICANN has “obtained non-recourse loans
from several entities for aMINIMUM term of
oneyedr, to berepaid AFTER A PERMANENT
FUNDING MECHANISM ISCREATED.”

Why do the public disclosures about the loans
terms differ from the disclosures about same
made to the IRS in ICANN'’s application for
501(c)(3) status? Thanks, as always, for your
time.

Ted Byfield: If an organization’s application for
501(c)(3) statusis approved, the org is required
to disclose certain kinds of information—for
example, its application. however, if its applica-
tionisrejected, isit true that the org is not re-
quired to disclose thisinfo?

Thereason | ask isthis:

(2) and <http:/iwww.icann.org/minutes'minutes-
26july99.htm> says “anumber of commercial
entities have indicated awillingness to loan the
Corporation fundsfor aone-year term at interest
of 7% or below”; and

(2) <http:/Avww.icann.org/general/loaninfo.htm>
saysICANN “executed one-year unsecured loan
agreements” (but doesn’t give the execution
date); and

(3) <http://www.icann.org/financial s/proposed-
budget-04may00.htm> speaks of “currently out-
standing short term loansin the amount of $1.025
million” and mentions possibly repaying them
“on schedulein August, 2000"; and

(4) <http://www.icann.org/financials/'tax/uglirs-
|etter-grant-28aug00.htm>, dated 20 sept 1999
—i.e, later than (2) but earlier than (3) — says
that ICANN has “obtained non-recourse loans
from severa entitiesfor aMINIMUM term of
oneyear, to berepaid AFTER A PERMANENT
FUNDING MECHANISM ISCREATED.”

In other words, if ICANN’s application for
501(c)(3) status had been rejected, the terms of
the loan as described to the IRS wouldn’t have
been required to be made public, right?

I think: ICANN is saying one thing to those who
have no power to investigate its claims (the pub-
lic), and another thing to the IRS, which * can*
do so. can anyone give me a convincing expla-
nation that’s more charitable?

Date: Mon, 11 Sep 2000 01:38:38 -0400 From: t
byfield <tbyfield@panix.com> To: bwg-n-
friends@jetty.net Subject: Re: [bwg+] icann lat-
et Mime-Version: 1.0 User-Agent: Mutt/1.2.5i

Sender: owner-bwg-n-friends@jetty.net Reply-
To: bwg-n-friends@jetty.net

September 11, Byfield: after | zapped Markle for
underfunding the MAL process, Laurie Baylin
zapped me back:

Markle didn’t underfund the effort, but rather,
gave ICANN double what they initially proposed
— to provide that they include sufficient public
outreach in their membership effort. When it was
first called to our attention that there were sys-
tem inadequacies due to unanticipated traffic to
the registration site, we offered morein the way
of matching funds — to encourage additional
funder participation and express our continuing
support of an open and participatory MAL.

The magnitude of ICANN’s misestimatesin the
case of the MAL isredly remarkable. And the
fact that ICANN was turning away grants from
Marklein the very months when it was desper-
ately negotiating loans from IBM, MCI, et a.
makes |ICANN'’ s true nature abundantly clear—
and throws an awkward light on those loans.

If the technical systems underpinning the MAL
were done properly —a*big* if—it isn't really
aquestion of ‘funding the whole thing,” as you
put it. The (trivid) infrastructureisin place, and
the outreach has been done, so the costs would
be expressed in staff time. And agood thing, too,
in my opinion: as we have seen, the devil finds
time for idle hands.

Why | am Running for
the ICANN Board by
Larry Lessig

ICANN stands at a critical moment, and the de-
cisions made by this body in the coming years
will have a profound impact on the future of the
Internet. At stake in this election is much more
than who controls the directors of a non-profit
organization, or areferendum on past actions of
certain playersin the process. No. This election
— thefirst ever expression of self governance of
the Internet — will determine its very congtitu-
tion.

ICANN stands at a critical moment, and the de-
cisions made by this body in the coming years
will have a profound impact on the future of the
Internet. At stake in this election is much more
than who controls the directors of a non-profit
organization, or areferendum on past actions of
certain playersin the process. No. This election
— thefirst ever expression of salf governance of
the Internet — will determine its very congtitu-
tion.

THE CODE ISTHE LAW

Over the past decade, | have studied and defended
constitutions. Some of these constitutions were
framed by legal texts - | am alaw professor, and
| teach and write about constitutional law. But
the most profound of these congtitutionsis framed
by code - by the software and hardware that
makes up the architecture that constitutes the
Internet. My aim over the past Six years has been
to understand the relationship between the archi-
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tecture of the Internet and its values, and to de-
fend that architecture so as to defend those val-
Ues.

Unlike most constitutions, the constitution of the
Internet does not centralize power; it does not
appoint central committees to decide policy for
Internet users. Instead, built into its designisa
commitment to decentralized power and to bot-
tom up creativity rather than top down control.

ICANN isapotentia threat to that architecture.
As abody with the backing of the strongest gov-
ernments in the world, but without the express
sanction of an Internet community, thereisacon-
stant risk that ICANN will act beyond its limited
mandate in ways that will compromise theini-
tid values of the early Net. Thereisadanger that
it will be captured by special interests, and then
useits power to advance these interests.

ALIMITED ROLE FOR ICANN

In my view, the challenge for ICANN isto keep
itsfootprint small. Itsroleisto be atiny, coordi-
nating body for technical standards made else-
where; its function is to assure those standards
sustain and support the stability and diversity of
the Internet.

Itsjob is not to become the trademark police; it
isnot to be the tool of intellectual capital; itsjob
isnot to set policy for the Internet generaly (be-
yond defending the decentralized architecture of
the origina net); nor to create artificial scarcity,
or choke points of power. ICANN must not be
permitted to claim a mandate beyond the narrow
tasks described in its charter.

ICANN must be accountable to that charter and
the values it embodies. Its burden isto do this
without becoming captured by powerful inter-
ests that would seek to manipulate ICANN’s
position in service of their own limited ends.

If elected, | will work to ensure that ICANN
maintains avigilant focus on alimited, technical
oversight and coordination role. | will staunchly
defend free expression, privacy, open architec-
ture, and security, by ensuring that ICANN stays
out of making policy in these areas. And | will
work to ensure that the original spirit of open-
ness, diversity, and the free flow of Information
— the original tenants of the constitution of
cyberspace — are preserved.

| may not have the technical savvy of the Net's
origind architects or of somewho are candidates
for thisboard. But | have studied and lived the
process of designing structures to enable gover-
nance. That's the task of a congtitutionalist. And
in my view, the structure of governance that we
must preserveisthe structureimplicit in the origi-
nal Net. ICANN may well do some good rela-
tiveto thisstructure; but most importantly, it must
do no harm.

Editor’s Note: Larry Lessig, author of Code and
Other Laws of Cyberspace, isanomineefor the
North American Member at Large (one of five
being elected) of the ICANN Board. The above
isthe beginning of his platform found at http://
www.lessig.org



Executive Summary

St Arnaud on OBGP, pp.
1-9

We interview Bill St Arnaud, Director of Net-
work Projects for Ca* Net3 the world's first opti-
cd nationa R&D network. Arnaud describesthe
beginnings of atrend that may enable enough
| SPs to peer directly with other ISPs so that in-
stead of having to buy transit from core back-
bonesfor 80% of their traffic they may only need
to buy transit for 20%.

The Optical Border Gateway Protocol (0BGP)
isan experimental concept which, at this point,
isunproven. Thefirst enabling step is dark fiber
and the availability of many dozens of wave-
lengths such that an | SP can then purchase its
own wavelength and use it to connect to an ex-
change point severa thousand miles away if need
be. At such an exchange point you will be able to
do standard peering. The advantage given you
by OBGP isthat you can get to that exchange
point without having to pay atransit coststo an
upstream provider.

Asthe number of available wavelengths multi-
plies and the prices those wavel engths comes
down, ISPswill find that they are able to buy
wavelengths from their networks to dozens and
perhaps even hundreds of exchange points some
of which will bein other countries and on other
continents halfway around the world. Thisisthe
first step. It's doable today and is beginning to
happen as Williams and others are now selling
wavelengthsto | SPs.

With OBGP any optical switch in aoptical net-
work can betrested as an internet exchange point
such that autonomous | SPs can interconnect and
peer with each other anywhere aong the network.
Now this has some profound consequences. If
you let users at the edge control the routing and
topology of the network through control of the
ports on the switch that meansthe carrier in the
middle will be very limited in how it can opti-
mize and manage the wavel ength routing in the
network.

BGP has an options field and a humber of pro-
prietary products have been using that field for
their own specia purposes. They are proposing
to use the optionsfield in BGP to turn network-
ing upside down. Today when you connect an
ISP to an upstream ISP, thefirst thing they dois
toingtall the physical fiber. Then they put in the
link layer which can be ATM or SONET. Next
they establish IP connectivity and finally BGP
connectivity. They are saying let us reverse that
whole process.

So first they would establish BGP peering. They
would say | want to peer with Gordon Cook. They
have your AS number and can start a BGP ses-
sion where they instruct their router to connect
us. It isthe router then that establishes the physi-
cal connection between us. Right herein Ottawa
most of their ingtitutions are going to put in ei-
ther for four or eight wavelengths. They can set
up their wavelengths set up to go to whichever

niversities they choose. Then if someone says
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let’s set up a BGP session with Gordon Cook, a
router will take one of those wavelengths and
steer it towards a connection that will peer with
your network.

In their Quebec university-owned dark fiber net-
work they will do a proof of concept that will
demonstrate these capabilities over the course of
the next couple of months. They will put together
and test avery simple version of the protocol.
They aready have anumber of industry partners
involved in the project who have indicated to
them that they’ re ready to take the concept com-
mercially and go with them into the IETF.

For one time investment as little $10,000 it is
possible to get wired with dark fiber that will
last for 20 years. The biggest single expense for
institutions controlling their own dark fiber is
internet transit cost. If OBGP becomes usable
the amount of trandit needed for purchase should
decrease to between afourth and afifth of what
is necessary to buy today. What works to reduce
transit expense for universities will also reduce
them for small SPsthat could use wave lengths
and OBGP to peer with each other.

Arnaud expects that in the future there will be
three parallel networksin existence. In fact he
would suggest that policy not to try to converge
all telecommunicationsinto | P because doing so
will increase the cost of IP. Theresidential tele-
phone market will continue to provide delivery
of telephone by twisted pair. There is nothing
wrong with avoice-over copper which in fact
works very well. A second network may well be
broadcast video over coax which again works
very well. Thereis no really compelling reason
to deliver broadcast video over IP. | believe there
will be athird network dedicated to only 1P and
this network can under some circumstances carry
voice or video or both.

When asked what must be done to continue the
scaling of backbones, Arnaud comments: "There
are probably three possihilities. | am not afan of
the MPL S approach. MPL S was a technique de-
signed to cope with shortage of bandwidth. Now
with the ability to buy wavelengths of light on
fiber bandwidth is not an issue. Consequently
micro engineering the network is probably not
necessary today. Also it does not look like we
can build routers big enough to aggregate al the
traffic. We will require optical “cut thru” or “by-
pass’ circuits. The challenge that facesiswho
controls the cut through circuits - the carrier in
the middle or the customer at the edge.”

"Now, doing it thisway is not building atradi-
tional circuit switched model. Circuit switched
modelsimply that for every flow you must start
anew circuit. The service will set up aswitched
circuit and send aweb page to you, and then
switch to another circuit and send aweb pageto
someone else. Thiswill not scale. Having direct
peering with each other with wavelengths and
doing bypass around other ones may achievethe
same ends. In the standards bodies, you have
three approaches. Oneis called the overlay and
thisisbasically the circuit switched model. This
is being promoted by under the label of ODSI.
Another oneis called peer networking. Thisis
where dl thewavelengths are treated like MPLS
tunnels. The third approach is ours. In thiswe

say be the controlling mechanism and
let decisions be made more upon the lines of tra-
ditional Internet direct peering relationships.”

World Wide Packets, pp.
10-14, 26

Weinterview Bernard Daines the CEO of World
Wide Packets. Daines explains that the explo-
sion of dark fiber over the past five years has
been fueled by fiber networks laid by cable TV
companies and by utilitiesin addition to the more
familiar carrier networks. In many placein the
US utilities are bringing fiber to existing homes
and especially to developments of new homes.
The dynamics of DWDM and Gigabit Ethernet
mean that the cost of bringing fiber to new homes
and of bringing telephone, video services, and
internet aswell hasfallen low enough to enable
ahomeowner to pay for the servicesthat only a
few years ago awealthy corporation could af-
ford.

World Wide Packets is re-engineering gigabit
Ethernet switching equipment for usein fiber to
the home environments. It isdriving down the
cogt of such equipment to the point where ahub
and spoke distribution system for 100 homesin
the form of acentral community digtribution sys-
tem and subscriber distribution units for each
home would cost a total of about $1200 per
home.Their equipment could be used to pro-
vide telecommunications services to customers
of companieslike VDN in Montred about which
wewrote in our last issue.

In addition to the Subscriber and Community
Digtribution Units World Wide packets provides
its customer with a Network Management Unit
(NMU)that isbasicaly, a network management
software application. Fiber owners or network
administrators would use the NMU to provision
sarvicesto their subscribers, manage network op-
erations, and define service levels. It provides a
GUI interface, which can be Java-based or Web-
based, to control the CDU and the SDU—and to
givethe cable or utility customers of World Wide
Packets compl ete end-to-end management of
their entire network. In short World Wide Pack-
etsisenabling the creation of micro-telecommu-
nication companies that by finding community
market niches can use the cost efficiencies of fi-
ber and gigabit Ethernet to compete against the
older and far larger and more wesalthy but tech-
nologically backward ILECs.

IPv6 Deployment, pp. 15
-18

We summarize arguments on |Pv6 on |ETF and
Nanog list from late August and early Septem-
ber. Itispointed out that advocates have alien-
ated | SPs whose help they need.

ICANN Elections, pp. 19-
24

We publish documents relevant to the campaigns
of Karl Auerbach and Larry Lessig aswell as
evidence of Ted Byfidd's effortsto find out how
the code for the membership campaign and elec-
tions servers was acquired.
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http //vwvw4 national academies.org/cpsma/
t b n s f [/
44bf87db309563a0852566f2006d63bb/

This URL will bring you to the White Pa-
pers Prepared for Broadband Last-Mile
Technology Project page, which contains
linksto Acrobat versions of the following

papers.

George Abe, Pdomar Ventures“FactorsIn-
fluencing Investment in Residential Broad-
band Equipment and Services - aVenture
Capital Perspective’

lan F. Akyildiz, GeorgiaInstitute of Tech-
nology “Broadband Satellite Networks for
Last Mile Technology”

Andreas Bechtolsheim and David Cheriton,
Cisco Systems “Ethernet Broadband Net-
working”

Edward Cieda, Flack & Kurtz Consulting
Engineers “Broadband Servicesto Rura
Western Massachusetts’

Tom Dennett, Harmonic Data Systems“ Last
Mile Connectivity Utilizing Fiber Satellite
Solutions”

Sylvie Doucet, Planned Approach, Inc.

The COOK Report on Internet
COOK Network Consultants
431 Greenway Ave.

Ewing, NJ 08618

“High Bandwidth, Applications, and Eco-
nomic Development: Lets Tie It Together!”
http://www.plannedapproach.com/
community.htm

Richard Esposto, Western Integrated Net-
works“ Getting Tele/Tech on Locd Govern-
ment Radar”

Einar Edvardsen, Telenor R&D “Broadband
Access Over Inverse Multiplexed Copper”

Aura Ganz, University of Massachusetts
“Technology Developments for Quality
Multimedia Delivery for Residences: Cou-
pling of the Broadband and Home Network
Technologies’

Henry Kilpatrick and Paul Baker, Georgia
Ingtitute of Technology “Regulatory Issues,
Pricing, and Access to Public Utility Right-
of-Way”

Jose-Marie Montpetit & R. Deininger “The
Use of Satellite Technology for Last Mile
Broadband Access’

Jose A. Pozas, Tdefonical+D “ Deployment
of Multimedia Servicesto Residential Cus-
tomers’

Amnon Ptashek, EDSL Networks Inc.

“Residential Internet Ready Buildings
(IRBg)”
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