
Editorʼs Introduction

This second and final part of 
our survey of Harvey New-
man’s work examines the 
LHC global Optical VPN.  We 
find out how Harvey estab-
lished a group that made al-
terations to the network’s use 
of TCP/IP  to better fill his 
wavelengths and solve other 
engineering problems found 
in using his global optical 
links. These achievements 
include  the optical VPN net-
work monitoring system 
known as MonALISA, and the 
FDT application.  His buildout 
included the establishment of 
ICFA, a  global organization 
monitoring the needs of the 
coll ider community. This 
group has met with success 
in building research commu-
nity owned dark fiber into 
places like eastern Europe, 
Latin American and India.  An 
off shoot has been programs 
in global network based e-
science and the development. 
Another off shoot has been 
EVO a versatile global tele-

presence  system running 
atop the  optical infrastruc-
ture.  We shall look  at all 
these developments that one 
would hope will have com-
mercial application but that 
are, as yet, not well known 
outside the research world.

Building the Global 
VPN

Newman: To  make the  LHC 
into a viable  instrument for 
fundamental research, we 
had to build a global network 
collaboration of unprece-
dented scale. The global net-
work  diagram  of the network 
of “tiered” networked facili-
ties needed to handle the 
data.  The concepts of the 
data flow patterns that will 
occur, and the bandwidth re-
quired to support those flows, 
have evolved over time.  The 
present picture has not 
changed much in the last 
couple  of years, but it may 
change again in the near fu-
ture, when we have large 
quantities of real data from
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the LHC to contend with. 

COOK Report: As it evolves 
will you have more Tier3 and 
Tier4 centers, or other cen-
ters rather than the “tier” 
ones?

Newman: There are now 
140 Tier2 centers and this is 
already at, or close  to the 
level where those organiza-
tions that can afford them 
already have them. There is 
basically one Tier3 computing 
cluster for each individual 
physics group, which they 
install and manage to  satisfy 
their  local  needs.  Tier4, at
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the bottom of the picture, is 
the ensemble of thousands of 
individual desktops and lap-
tops belonging to the re-
searchers. So we don’t ex-
pect the concept of the lower 
tiers, and the number of fa-
cilities or systems in each 
layer, to change much over 
the next few years.  

One issue with the grid sys-
tems which have been 
constructed so far (unlike 
those  we originally conceived 
and have since continued to 
develop) is that they are 
based on middleware 
without an end-to-end 
global view. This makes op-
eration of the system rela-
tively difficult, and manpower 
intensive.

From the moment we first 
created the LHC Data Grid 
Hierarchy shown in the  illus-
tration above, and increas-
ingly as we  studied how it 
could operate  with simula-

tions, we realized that we 
would need systems having a 
global view with the ability to 
follow thousands of actors 
and many tens of thousands 
of different tasks at once. It 
was also clear that we re-
quired the ability to under-
stand what is happening in 
the end systems in order to 
i s o l a t e a n y p r o b l e m s , 
whether related to network 
throughput, reading or writ-
ing to storage, or the sched-
uling of jobs where the  data 
and computing resources 
need to be co-located. 

Dealing with these issues 
would require global sys-
tems, and ones with the 
capability of responding to 
problems in real-time. We 
then put considerable  effort 
into learning how to build this 
new class of systems, start-
ing with the simulation tools 
that were developed to study 
the global distributed system 
in the first place. 

And we  also went into testing 
the limits of the networks 
(and later developing tools 
and methods to extend these 
limits) because  I knew that 
the capability of the networks 
would determine how dy-
namic the data flows could 
be, as well as the optimal 
balance  between the use of 
large centralized facilities, 
and the  use of a greater 
number of distributed smaller 
facilities.   I knew that all of 
these factors depended cru-
cially on our ability to get 
very high throughput among 
the sites. This started us 
down the path of learning 
how to use long-distance 
networks very well.

Another thing that really 
helped in 2001, which was 
about two years after com-
pletion of the data hierarchy 
diagram, is that one of my 
colleagues at Caltech, Ste-
phen Low, came to my office 
and said he wanted to  col-
laborate with me. Since he is 
in another field, computer 
science, this surprised me at 
the time. Steve knows a 
great deal about the theory 
and practice of TCP conges-
tion algorithms. He showed 
us a new and very much im-
proved congestion algorithm 
called FAST TCP that he had 
developed. Seeing FAST’s ca-
pabilities  helped to  motivate 
us further to continue testing 
the limits of networks over 
the years, including our pres-
ence, and our records for 

THE COOK REPORT ON INTERNET PROTOCOL	 MAY 2009

© 2009                       COOK  NETWORK CONSULTANTS   431 GREENWAY AVE.  EWING, NJ 08618-2711  USA      
 PAGE 2



throughput at the annual Su-
percomputing conference, 
every year since 2002.  This 
also led later to a new appli-
cation called Fast Data Trans-
fer (or FDT) which was writ-
ten by a member of my re-
search group, Iosif Legrand.

The slide  above shows the 
core  of the  present LHC  net-
work, called the LHC Optical 
P r i v a t e N e t w o r k ( o r 
LHCOPN). It shows the  basic 
structure of the networking 
between the so-called Tier 0 
at CERN and the Tier1 cen-
ters elsewhere. 

The slide shows a  concentric 
view - especially from  the 

point of view of the central 
management at CERN. In re-
ality there  is more to the 
overall system than that. The 
most important process is 
indeed to take the data gen-
erated at CERN, have it proc-
essed there for the first time, 
and then distribute that data 
to all the national centers.  

But in the overall system,  it 
is equally important to get 
the data needed to the  Tier 2 
centers, where  most of the 
analysis as well as the pro-
duction of simulated data is 
done.  The Tier2s also  have 
local control over some of 
their own resources, making 
them well-adapted to serve 

the local needs of the physi-
cists, as well as some of the 
needs of physicists at neigh-
boring institutions.

The hierarchical pictures that 
you see in these two slides 
are useful to focus people’s 
thinking, but they don’t fully 
communicate the complexity 
of the  data  flows and kinds of 
workflows that you actually 
see.  Namely people at a Tier 
2 center would like to be able 
to get data from any place in 
the system.  That is to say 
any other Tier 1 system or 
another Tier 2.  People work-
ing on similar physics goals 
at different sites often work 
together and share results 
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and develop new algorithms 
jointly, using the same of dif-
ferent Tier2s. So the data 
needs to be distr ibuted 
among the Tier2s so as to 
support th is d istr ibuted 
analysis efficiently.  

COOK Report:  Is it reason-
able then to  say that all of 
your centers band together in 
a kind of private optical 
internet where  each needs to 
be able to communicate with 
any other?  

Newman: We’d like for them 
to be  able to do that and, if 
you have limited network  re-
sources, you do have to 
manage how they are used.  
We also want to support 
transfers where Tier3 clusters 
serving individual physics 
groups get data sets from a 

neighboring Tier2, and on a 
small scale from virtually 
anywhere.  For us, “small 
scale” would be on the  order 
of 1-10 Terabytes, so this can 
be done with throughputs of 
one to a few Gbps. 

Your article  about Surfnet 
[January 09 COOK Report] 
describes a relatively rich pic-
ture, where  everyone has 
plenty of resources.  We are 
not quite there. Even in our 
network roadmaps where the 
bandwidth to be provided is 
large, we think we are  going 
to be resource constrained.   
We will therefore  need artifi-
cially intelligent systems like 
MonALISA that allow us to 
view and manage what’s go-
ing on, as well as deal with 
problems in real-time.

Capital Constraints 
Meet Network 
Management and 
Growth Needs

COOK Report:  Are the re-
source constraints that you 
face more a matter of capital, 
or of human engineering, 
namely training people to use 
the resources?

Newman:  Capital con-
straints are more important.   
As far as network manage-
ment is concerned, we can 
view 100,000 things going on 
at once.  All system  manag-
ers can have at their disposal 
appropriate information to 
help them understand and 
mitigate problems.   Many of 
the operations can be rather 
automated. I don’t think hu-
man engineering is the main 
conceptual problem because 
we have learned how to build 
global systems like this - as 
exemplified, for example, by 
MonALISA.  So the  first issue 
is indeed capital, in particular 
the cost of networking and 
what the funding agency will 
provide. 

The slide to the left illustrates 
the  synergy in the United 
States between our network 
called US LHCNet and ES-
net, the Energy Sciences 
network.  ESnet serves all of 
the DOE funded programs, 
which are largely based at 
the  national laboratories.  
These programs are not only 
in high energy physics but 
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also in many other fields such 
as climatology, geophysics, 
fusion energy, materials sci-
ence, bioinformatics and 
other areas. But one  of the 
main drivers of ESnet’s pre-
sent capabilities and forward 
planning is high energy phys-
ics.  

So the scale  of US LHCNet 
(shown in purple) and ESnet 
(in blue and black) have 
evolved together as the  re-
quirements of the LHC pro-
gram have evolved. The  black 
line shows the general pur-
pose  backbone of ESnet, 
which is currently 10 Gbps. 
The thick blue line shows ES-
net’s Science Data Network, 
which has been provisioned 
specifically to support the 
largest data flows, such as 
those  generated by the LHC 
program. 

Recently the folks at ESnet 
have been doing projections 
of demand that show that 
climatology, fusion energy 
and bioinformatics will have 
similar demands to  those of 
high energy physics within 
the next few years, and this 
is becoming an issue in their 
planning.  They are con-
cerned that despite  their 

forward-looking planning, 
they might find that the  net-
works are not quite sufficient 
to satisfy the needs.

I already mentioned that his-
torically, network utilization 
in high energy physics has 
grown at a rate between a 
few hundred and a  thousand 
times per decade.  ESnet has 
kept measurements of traffic 
that it has accepted into its 
network over time.  Basically 
it has grown by a  factor of 10 
every 47 months on the av-
erage.  You can see  each fac-
tor of 10 as well as how 
many months it took histori-
cally on a semi-log plot.   At 
the very end you see some of 
the points rising markedly 
higher.  It is  too soon to know 
whether this is a deviation 
from the norm.

Given the present state of 
technology, it is hard to make 
a road map that includes the 
technologies we will use that 
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will grow by quite this much.   
Nevertheless, historically this 
is what we have experienced.  
An increase of about 10 times 
every 47 months means 
about 300 times in a  decade.   
You may remember that 
some of the other roadmaps 
that I showed were about 
1000 times in a decade.

The slide ESnet4 (bottom 
page 5) is one  of the  first pic-
tures that shows the transi-
tion around 2011-12 to 100 
Gb wavelengths on the ESnet 
foot-print.  Although this  is 
just a drawing done in late 
2008, it illustrates what will 
be realistically possible.   The 
slide also shows a match with 
the US LHCNet outlook, 
shown in the  arrows in green 
going off to CERN. The band-
widths shown for this period 

are between 80 and 200 
Gbps.

The long-term roadmap is 
shown in the HEP Bandwidth 
Roadmap illustration below.  
In 2001 I first created this 
private roadmap to help me 
answer “where am I going 
with all this?”  When I first 
made it, the evolution in 
bandwidth was a bit faster 
but I’ve since moderated it in 
the out-years, to  match what 
is likely to be affordable  while 
meeting the needs as best we 
can.  The first few steps have 
been close to what was origi-
nally foreseen, and for the 
last three  years I haven’t 
changed anything.  In 2002 I 
gave the  private roadmap to 
one of my colleagues who 
was then the  head of com-
puting at Fermilab, and he 

showed it in a plenary talk at 
the big conference of the 
year in Amsterdam. I was in 
the audience and a  b i t 
shocked, but after a few sec-
onds I  realized he  had done 
me a big favor by getting the 
roadmap out into the public 
view.

COOK  Report: This must’ve 
allowed you useful feedback?

Newman:  Indeed it did.  
What usually happens is that 
the first people  who see my 
roadmaps say you know this 
is insane; clearly impossible. 
Then later they come to un-
derstand that these estimates 
are about right.   And then 
when reality sets and what 
usually happens is  they say 
these estimates are  pretty 
good; they’re  the best avail-
able; but, given what we 
have seen occur, they were 
probably a bit too conserva-
tive.  

This reminds me of an anec-
dote about Oppenheimer.  It 
is said that he  attended a 
seminar at Los Alamos. At 
the end he went up to the 
speaker and said “you know I 
really enjoyed your talk: your 
ideas are crazy; buy they’re 
not crazy enough to be cor-
rect.”

The column on the left of the 
slide shows “production net-
works.” What you see in yel-
low has already been imple-
mented. Experimental net-
works mean that every year 
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or two you do exercises in 
order to prepare the network 
of the next generation.  The 
point of these exercises can 
mean achieving throughput 
on a new scale, or working 
with new devices like  we did 
recently with our Ciena mul-
tiplexers, before  we put them 
into production service.  As 
we demonstrated at this con-
ference, we are indeed work-
ing with 10 x 10 Gb links and 
with 100 Gb links in experi-
mental mode. These links are 
what we would like to put 
into production within a cou-
ple of years.  On the right 
what you see is a kind of 
shorthand for some of the 
technical accomplishments of 
those  periods for example the 
first use of a  full gigabit Eth-
ernet link in 2002, or the re-
cent move to more  dynami-
cally provisioned networks.

Lambda Switching 
Advancements – 
VCAT and LCAS – FDT 
Gets More out of Each 
Lambda

The  dynamism of lambda 
switching has been exciting.  
We are not actually switching 
full Lambdas at this point we 
are switching virtual circuits 
within them by means of 
emerging protocols like VCAT 
(virtual concatenation) and 
LCAS (a scheme for dynami-
cally adjusting the size of the 
channels without breaking 
the connection). Here  you are 
doing time division multiplex-

ing, and bonding sets of 
timeslots so they appear to 
users to be a single network 
channel. We use this in pro-
duction in our Ciena  multi-
plexers now.

In the future we foresee hav-
ing dynamic networks of this 
sort but on a much larger 
scale, and somewhere in the 
middle  of the next decade we 
foresee reaching terabit per 
second networks.

The slide  Major Advances in 
data Transfer Applications 
below explains the process 
that we went through in or-
der to  understand how to get 
high throughput on our links. 
We learned how to do this 
progressively. The  ramp up to 
the point where we could get 

full use of a 10 Gb link was 
done by about 2005. For a 
while it was limited by the 
capability of the computer 
bus.  PCI buses had a theo-
retical capacity of about 8.5 
Gb per second and network 
interfaces would give you 7 
to 7.5 Gb per second of sus-
tained throughput.   Then PCI 
express came along and we 
learned how to get nearly 10 
Gbps flows with a single pair 
of servers and a single pair of 
interfaces -  altogether cheap 
systems. And at this point 
the limitation became the 
reading and writing speeds of 
disks. 

In 2005 my colleague Iosif 
Legrand wrote a Java applica-
tion called Fast Data Transfer 
(http://monalisa.cern.ch/FDT
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/) that runs on any major 
platform, and achieves new 
levels of stable throughput. 
FDT does much more  than 
just deal with the protocol. It 
can measure the capacity of 
an end-to-end network path 
in real time. It takes a large 
set of up to thousands of 
files, and fills large buffers 
with them, while  sizing the 
buffers to match the  capacity 
of the network path. It looks 
at the end systems in order 
to ascertain their  capability. 
It sees how many disks there 
are and assigns one thread 
per disk. And it sends the 
buffers to  the  network at a 
rate which is compatible with 
the measured capacity of the 
link along the whole path.

To summarize -- in 2005 we 
started to move away from 
memory to storage systems, 

since high speed data  trans-
fers are the what is  crucial 
for us to do our science.

The slide above, Bandwidth 
Challenge at SC2005, shows 
the first bandwidth challenge 
with a goal of reaching 100 
Gb per second.   We were in 
Seattle, which is a great 
place to get access to multi-
ple networks. There were 
some thirty-six  10 Gbps 
waves coming to the show 
floor and by contacting many 
of our friends and colleagues 
who run the networks we ar-
ranged to use 22 of them. 
There were actually two high 
energy physics booths that 
worked together: one from 
Caltech where we had 15 and 
one led by Fermilab and the 
Stanford Linear Accelerator 
Center (SLAC) that had 
seven.

This is the  MonALISA plot 
showing the accumulated 
data flowing over each of the 
waves on the left, and the 
aggregate flow on all of them 
into and out of the exhibit 
floor on the  right. We hit an-
other benchmark of being 
able  to  reach a  sustained 
data f low that was the 
equivalent to about a  peta-
byte of data a day.

COOK Report: And the data 
flow involved moving data 
from one set of storage de-
vices to another?

Newman: We had a lot of 
sites involved – Florida, CERN 
Caltech, Brookhaven and 
others, and at this stage the 
data transfers were mainly 
memory to memory.  We also 
had four full racks of servers 
to reach our benchmarks. 
Some of the  equipment 
worked very well; and some 
not so well.

Now Slide SC06 BWC: Fast 
Data Transfer at the top of 
the next page shows the re-
sults we obtained with the 
FDT application at Supercom-
puting 06 in Tampa, Florida. 
Iosif Legrande written the 
FDT application specifically 
for this conference, and its 
first version was ready for 
testing just about six weeks 
before the conference.  

We tried it out and the results 
were  pretty amazing. Each 
one-rack unit server (which is 
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one and three-quarter inches 
high in a  rack) with 4 disks 
inside could read and write at 
200 Mby tes / sec , wh i ch 
matches the speed of the 
disks, even when reading and 
writing across long range 
networks. As you increase 
the number of servers, and 
thus the number of flows, 
you can see in the slide that 
each flow remains pretty sta-
ble. The flows don’t fight 
each other.  

On the right-hand side the 
top bar chart (labeled “I Le-
grand”) shows the  startup of 
the flows, while  the chart un-
derneath it shows the results 
we had when we  left all the 
flows running during the 
overnight period. This is 15-
16 Gb per second, by the 
way, on one 10 Gb link. For 

some reason other groups at 
SC06 had not thought of us-
ing the link  in both directions, 
or perhaps (without FDT) 
they were unable to  get an 
inc rease in the overa l l 
throughput.  

There is a problem with TCP 
where you get a backpres-
sure from the acknowledg-
ments. However with the FDT 
application, where  we are not 
trying to send data as quickly 
as possible but are instead 
sending the buffers at a rate 
that we know the link can 
take, the  back pressure 
doesn’t disrupt anything.  We 
could reach nearly 18 Gb per 
second on a single 10 Gb per 
second link by having 10 
pairs of servers transferring 
data in one direction, and 
another 8 pairs transferring 

data in the other 
direction.

COOK Report: So 
to the people whom 
you’re asking for 
funding you are 
demonstrating that 
you’ll are improving 
the technology in 
very interest ing 
ways?

Newman: Correct.  
We are  doing two 
things. First we 
have des igned 
networks where 
we intend to use 
them at a very 
high occupancy 
r a t e , s u c h a s 

80% or even 85%. We 
don’t know exactly at 
which level of use in a 
production environment 
we will need to back off. 
This is nothing like standard 
networks. But with our virtual 
circuit channels  we can do 
this by using a  set of chan-
nels of nearly any dimension 
inside the 10 Gb link to sup-
port a variety of medium and 
large flows.  We can use the 
remainder of the link for 
general-purpose network-
ing. We could, for example 
provision dedicated channels 
adding up to a capacity of 
eight Gbps, and leave the 
rema inder fo r genera l -
purpose networking. 

COOK Report : And by 
general-purpose networking 
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you mean what?  Web and e-
mail?

Newman: Yes. Web access 
and e-mail and all the usual 
traffic. But when it comes 
to this, like Surfnet, we do 
not do much at layer 3. 
We avoid routing wher-
ever possible and as ex-
plained earlier don’t have 
what you would call a 
“carrier class” router.  But 
we do routing in and out 
of our domain, and have 
peerings with all the ma-
jor research and education 
networks at our points of 
presence. Our own net-
work is nearly all done at 
layer 2, and at the core it 
is layer 1. We have a soft-
ware framework with which 
we build optical virtual  cir-
cuits, which has some simi-

larities with Surfnet;  except 
that Surfnet does not do any 
dynamic configuration at the 
optical layer (layer 1) using 
VCAT and LCAS channels. 

Overall, our results at SC06 
showed that it took very little 
equipment to fully match a 
10 Gbps link. From these re-
sults we concluded that if I 
had one rack of servers run-
ning FDT, I could reach 70-
100 Gbs per second. So this 
became our goal for SC07.

The HEP SC2007 slide above 
shows us essentially reaching 
our mi lestone at SC07.   
Reno Nevada was not as 
good a place as Tampa to do 
networking. At Reno we es-
sentially had access to all the 
waves that existed and we 
showed that with one rack of 

servers we could 
simultaneously sus-
tain 40 Gbps in and 
40 Gbps out.   We 
t h e r e f o r e  h a d 
s h o w n t h a t w e 
could fully match a 
nex t-gene ra t i on 
l i n k , a n d w e r e 
ready to use them 
in production. 

Then we started 
talking about how 
to do 40 and 100 
Gb per second net-
working at SCO8.  
You can see that 
using FDT and sev-
eral waves we could 
sustain 80 gigabits 
per second in both 

directions for hours.  And we 
also found that by putting 
our application FDT to-
gether with Steven Low’s 
FAST TCP, that we could 
sustain these rates even 
in the presence of some 
packet loss. Until that 
t ime, any s ign i f i cant 
packet loss with TCP over 
long-distance had meant 
death to large flows. But 
with this TCP stack, and 
this application, even with 
up to a few percent packet 
loss we still got extremely 
high throughput.  

COOK Report: With packet 
loss, the problem is you have 
to wait for the  acknowledge-
ment to come back and it 
doesn’t come?
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Newman: Right.   What we 
found is that, with the  way 
this TCP stack was tuned, the 
recovery was sufficiently fast 
to allow it to just keep going. 
It had a  number of threads 
and packet loss would affect 
only one at a time.  

As shown in the FDT Auto-
matic Path Recovery slide 
above, we also  had devel-
oped services in our MonAL-
ISA system  that could dy-
namically set up a circuit 
across the network between 
two sites, send an entire  da-
taset, then tear down the cir-
cuit when the transfer was 
done. 

The slide illustrates a transfer 
test with a single server pair, 
where we emulate cuts on 
our transatlantic circuits to 
see how the network and the 
transfer application behave. 
The MonALISA service  starts 

by checking the  end systems’ 
and the network path’s capa-
bility, before sending the 
data. When the  transfer 
starts, the trace in the lower 
right of the slide shows that 
the  single 1U server used 
produces a smooth data flow 
of 230 MB per second, which 

matches the speed its four 
disks. You can actually see 
that as the disk  head moves 
in from its outer edge, the 
data rate passing the  disk 
head decreases slightly and 
so the transfer rate also goes 
down. Overall, you now have 
wide area transfers going on 
at speeds equal to what you 
could do over the distance of 
a meter.

The next part of this exercise 
was, since we have  multiple 
links across the  Atlantic, to 
find out how the  system 
would react if we  cut one of 
the links. When we did emu-
late  a link cut, the MonALISA 
service automatically re-
stored the connection over a 
different physical path within 
a second or so, namely in a 
time short enough that the 
TCP session was not inter-
rupted.  All that happened is 
that it took just 20 seconds 
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for the TCP protocol to fully 
recover, and then the transfer 
continued as before.

The slide  below describes 
MonALISA.  This slide  is cov-
ered up by the words but if 
you have  the animated ver-
sion of it you could see un-
derneath the word boxes a 
whole bunch of pictures illus-
trating the diverse of services 
and applications provided by 
the MonALISA system. These 
include  the view of networks 
on the  global display you saw 
at the Caltech booth at SC08; 
the net throughput between 

any two sites shown in a 
histogram; the network to-
pology that is derived in real 
time among all the  routers 
and switches; the job-lifelines 
that are the steps in any 
given computer showing how 
long it takes to get from one 
step in a running program to 
the next; and job statistics 
for each of several different 
organizations, accompanied 
by pie  charts showing the di-
vision of resource usage.

Editor’s Note: The picture 
above is one that I took of 
Harvey’s laptop in Austin.  It 

shows what he has described 
in the preceding paragraph.

COOK Report: Could MonAL-
ISA be thought of as an op-
erating system for this kind 
of private optical network?

Newman:  Yes. It is a global 
distributed system  meant to 
support network operations 
and grids.  It can also profile 
the end systems and it even 
has been used in running ap-
plications as a  kind of super 
spy to show everything that 
goes on as the  application 
progresses. 
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COOK Report: If you look at 
existing network tools, is 
there anything comparable to 
MonALISA in an earlier gen-
eration or in another context?

Newman: I don’t think so.  I 
think there are large systems 
that have a  huge amount of 
code  and are run by many 
many people.  But this is an 
artificially intelligent system 
that has a near-zero opera-
tional burden because every-
thing is automated.

COOK Report: If the climate 
people get their own very 
large networks is  it likely that 
they will be  able to borrow 
what you have developed to 
help them run their own sys-
tems?

Newman: They could.  It 
means gathering data on a 
very large scale from a 
large number of sources.  
This is very simple in the 
sense that there are no 
rapid strategic operations. 
Namely you don’t have to 
change configuration or 
workflow in any fundamen-
tal way to respond to a  dy-
namic load that you did not 
really predict or determine 
beforehand.  

There are 340 implementa-
tions of MonALISA running, 
and the  operational burden 
does not grow significantly 
with each new installation.

COOK Report: Do you 
have an implementation of 

MonALISA then the running 
in virtually every node in 
your LHC network?

Newman: Yes absolutely.   
We have agent-based serv-
ices that gather information 
from  all the switches and 
routers and the loading on all 
the links. They also can fol-
low the  source and destina-
tion, as well as the progress 
of every data transfer in the 
network.  In the case of FDT, 
MonALISA agents profile 
what is happening within the 
end-systems and react in 
case a system gets too 
loaded. All of that. It is a 
large intelligent monitoring, 
command and control sys-
tem.

These Networks Need 
Dynamically 
Provisioned Circuit 
Overlays

In the following slide Bill 
Johnston, the  former ESnet 
manager, describes his views 
on the need to  have dynami-
cally provisioned virtual cir-
cuits across these kinds of 
networks, in order to provide 
guaranteed quality of service 
for a designated set of data 
flows. The ability to provide 
their users with useful and 
relevant network monitoring 
operation on an end-to-end 
basis is another important 
requirement.

Now people have adopted 
these  guidelines. I  would 
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claim  in addition that the last 
point (on monitoring) re-
quires these globally distrib-
uted systems. Only systems 
l ike MonALISA are 
able to do the moni-
toring on an end-to-
end basis, react to 
problems and deal 
with them automati-
cally, and avoid hav-
ing to grow the staff 
required to look after 
the system as the 
level of network usage 
increases.  

Johnston goes on to 
say that without such 
a framework  of dy-
namically provisioned 
virtual circuits, you 
cannot run the net-
works in a  way that 

will meet the users’ needs. 

Internet2’s new backbone 
has been given the capability 

for the overlay of 
these dynamic circuit 
Lightpaths.

As in the  case  of US  
LHCNet, the Inter-
net2 instantiation of a 
dynamically allocated 
over l ay l i gh tpa th 
network is  different 
from that used by 
Surfnet in that they 
also use VCAT and 
LCAS to channelize 
the bandwidth. Within 
these 10 Gb links we 
can provision chan-
nels as small as 50 
Mbs per second, or as 
large as the entire 
link. 

COOK Report: This 
permits a more  effective  use 
of your constrained resource? 
Correct?
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Newman: Yes. I never liked 
a situation where all you 
could do was slice up the  10 
Gb link  into fixed 1 Gb links, 
since that is rarely, if ever, a 
way to use  the available net-
work bandwidth efficiently.

The slide at the bottom   of 
the previous page shows that 
most of the large flows com-
ing out of Fermilab run over 
dedicated circuits of the type 
described above. Circuits 
are now taking hold as the 
main mechanism support-
ing large flows.

Digital Divide Issues

Newman: In 2002 I became 
chair of the ICFA technical 
panel that oversees interna-
tional networking for the field 
of high energy physics, as 
described in the slide above.

ICFA is the International 
Committee on Future Ac-

celerators.  It was put to-
gether as a forum where the 
leaders in the field – in par-
ticular the  directors of the 
accelerator laboratories – 
could come together and dis-
cuss both the present status 
and future of the field and 
any other related major is-
sues.  Apart from accelera-
tors and reviews of the phys-
ics program, they sometimes 
took on major issues which 

they dealt with through tech-
nical panels.

For example one program 
deals with detector instru-
mentation schools. It is like 
an outreach activity.   They 
have workshops that train 
students on how to  use de-
tectors and educate them on 
the capabilities of different 
detector instrumentation.  
There is another one on ad-
vanced developments in ac-
celerator physics.

In 1996 their discussions led 
them to  conclude  that the 
field would be dominated by 
larger and larger collabora-
tions. Consequently they is-
sued a visionary statement 
that said the major collabo-
rations in high energy 
physics should organize 
themselves to fully sup-
port remote participation.  
They then commissioned a 
task force on networking, to 
review the status and outlook 
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for usage of networks by our 
field.   After the  task force 
had reported, it was clear 
that this would be an ongoing 
issue. Consequently they 
created the Standing Com-
mittee on Inter-regional con-
nectivity (SCIC) to  oversee 
the status and requirements 
for networks, in and among 
the different world regions. 
The charge to the committee, 
which presents its results an-
nually to ICFA in a series of 
extensive reports, is summa-
rized in the slide. 

From the point of view of the 
US and Europe they could 
see that one of the prime 
points of consideration was 
that these collaborations had 
become truly global in na-
ture.  I served on the  SCIC 
committee from  its inception, 
and when I took over as the 
chair in 2002, we began to 
try to divine what the most 
significant issue was that we 
as a committee could tackle. 
We naturally came to the 
conclusion that the growing  
digital divide among regions 
within the scientific commu-
nity was just such an issue. 
Many regions of the world, 
from central and southeast 
Europe to south and south-
east Asia to Latin America, 
had much less connectivity, 
and a correspondingly lesser 
ability to participate effec-
tively in these collaborations.

On the slide  “SCIC in 2007-8” 
on the preceding page, you 
see my introduction of our 

2008 reports, presented to 
ICFA in February 2008. 

Every year we  do a complete 
set of reports the locations of 
which are mentioned in the 
slide above.   In our reports 
we deal with all the  major 
research and education net-
works and some of the  major 
R&D projects in networking.   
For each of them we ask for 
an update which we include 
in a short appendix  which can 
be anywhere from 2-10 
pages long. [Editor’s Note: 
Harvey released the 2009 
SCIC Reports, including 39 
Appendices and his presenta-
tion, on Feb 10.  Fascinating 
– You can find the  full set of 
documents and the slides at:

http://monalisa.caltech.edu:8
080/Slides/Public/SCICReport
s2009Final  ]

The monitoring part is put 
out by Roger (‘Les’) Cottrell. 
He  leads the Internet End-to-
end Performance Monitoring 
(IEPM) activity at SLAC. Us-
ing a worldwide ensemble of 
moni tor ing servers and 

nearly 1,000 monitored com-
puters, he checks the packet 
loss rates and the variation in 
round-trip times, and derives 
the throughput capabilities 
along different network paths 
between the US or Switzer-
land, and more than 150 
other countries. 

COOK Report:  Then this is 
somewhat like an encyclope-
dia that allows you periodi-
cally check the network  ca-
pability throughout this very 
huge and complex global sys-
tem?

Newman:  Indeed. It also  
allows us to formulate high-
level statements about the 
field, and it provides a quan-
titative roadmap, showing the 
state and the evolution of the 
digital divide. Especially 
which regions are, or are not 
making progress relative to 
other regions. 

The side below is our high-
level mission statement, 
which has not changed since 
2002. It says that we should 
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go after closing the digital 
divide. 

There are several ways in 
which we can help close the 
divide, as summarized in the 
slide above. We communicate 
with the governments in each 
of the countries to  tell them 
about the enablement for 
their societies that will occur 
if they support these  activi-
ties - not to mention modern 
network infrastructure  for 
their own countries. We show 
them  where they stand in 
terms of their connectivity 
relative to other countries 
and other regions. This  is a 
program of education through 
which we work by means of 
workshops and other activi-
ties.  

We help them to understand 
how to get access to dark fi-
ber, which in some cases 
such as Brazil and Romania 
has led to great improve-
ments over the last few 

years.  

The latest workshop in Octo-
ber 2008 in Mexico City was 
very valuable. I think it 
helped bring about some 
progress in Mexico despite  a 
terrible monopolistic situation 
there with the national car-
rier. We were thinking of hav-
ing one in Russia  in 2008 but 
we usually try to  do this only 
when there is a hope  of posi-
tive change. Things were 
looking favorable there for a 
while, but in 2008 looked 
rather less so. Now the out-
look is looking more  favor-
able again so we will consider 
a workshop there in 2009. 
Another site we are  consider-
ing is Argentina. 

COOK Report:  What hap-
pened to Gloriad? I think it 
got chopped in two?

Newman: Well there re-
mains a relatively low band-
width link  ( 155 Mbps) at the 

border between China and 
Russia, which is in a very iso-
lated area. Relatively good 
network links exist in the 
Moscow area, as well as be-
tween Moscow and Europe, 
and these links are  expected 
to progress to  10 Gbps in 
2009. But across the country 
progress has really slowed 
down, and I  have  not heard 
much lately.

We also participated in the 
World Summit on information 
Society and in various bilat-
eral meetings.  I went to a 
whole series of bilateral 
meetings between the US 
and India  and then partici-
pated in the Indian Knowl-
edge Network initiative   when 
we were called upon to show 
high throughput into and out 
of India.  

About every 18 months we 
have a conference on Com-
puting in high energy physics 
(CHEP) and in February of 
2006 we helped arrange to 
have the conference in Mum-
bai at the time of our net-
work demonstrations. The 
President of India gave the 
introductory speech and we 
did a  demonstration of high-
speed networking.  We man-
aged to arrange a donation 
from VNSL – they didn’t 
really consider it a donation 
we later found out – of four 
STM-1 links which at the time 
was the  most total bandwidth 
that you could get on the 
SeWeMe3 cable.  We used 
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those pretty efficiently and 
achieved by far the most da-
taflow ever going in and out 
of a  site in India at one time: 
more than 15 Terabytes re-
ceived over a period of a 
couple of days. 

COOK Report:  Who in India 
conceptualized the Knowl-
edge Network?

Newman:  Sam Pitroda.   I 
also have worked on occasion 
during the last several years 
with Anil Srivastava.   We had 
a very active meeting right 
after the CHEP 2006 confer-
ence and at the level of the 
president the policy push for 
investment in a much higher 
speed (ideally 10 Gbps) in-

ternational link to India was 
quite high. But the bureauc-
racy became almost impossi-
ble to overcome.  

Sam Pitroda is in the midst of 
things and is doing all he  can. 
Over time it seems that the 
initial goals have become 
more  modest, but progress 
is being made.  The Prime 
Minister approved the Knowl-
edge Network in January of 
2007, but it was only last Fall 
that I had a visit from the 
two people, one from an aca-
demic institution and another 
from a network  organization, 
who were suddenly assigned 
to get the  Knowledge Net-
work  launched and the first 
50 institutions connected 

within the next two months. I 
recently heard that they had 
indeed successfully launched 
the Knowledge Network, and 
I hope to hear from them 
again soon with some details 
of their progress.  

So in general in the SCIC  we 
share information, monitor 
progress, track  bandwidth 
and throughput improve-
ments in each region. When 
presenting our results  in any 
country,we try to remove any 
illusions they may have about 
h o w a d va n c e d o r n o t -
advanced they are relative to 
their peers in their region, 
and in different regions. We 
present model case studies, 
from countries that have 

THE COOK REPORT ON INTERNET PROTOCOL	 MAY 2009

© 2009                       COOK  NETWORK CONSULTANTS   431 GREENWAY AVE.  EWING, NJ 08618-2711  USA      
 PAGE 18



really forged ahead. Brazil, 
Poland, the  Czech Republic, 
Slovakia and China are now 
among the leading examples. 

We encourage access to dark 
fiber wherever it makes 
sense. This encouragement 
was especially transformative 
for Brazil where the leaders 
of the national research and 
education network RNP took 
up the charge, and deployed 
a new network covering the 
eastern half of the country, 
by bringing together many 
dark  fiber footprints acquired 
from the utility companies 
and others.  

And we also have helped 
them understand how to 
make modern technology 
choices, so that they could 
build these things in an af-
fordable way.

COOK Report:  
H a s a n y o n e 
been able to go 
through your 
e x p e r i e n c e s 
w i t h t h e s e 
cases and look 
for patterns of 
commona l i t y 
that would al-
low the insights 
gained to be 
t r a n s p o r t e d 
elsewhere? As 
for example to 
t h e U n i t e d 
States?

N e w m a n : 
Te r e n a ( t h e 

Trans-European Research and 
Education Network  Associa-
tion) has picked up in its  an-
nual Compendium that for 
national research and educa-
tion networks to succeed, an 
important element in the 
formula  for success is access 
to dark fiber, so they can 
build their own infrastruc-
tures.  In the past three 
years in Europe use of dark 
fiber has spread significantly.  
The page from the 2008 
Terena Compendium is shown 
at the bottom of the preced-
ing page.

But remember as to the 
possibility of doing this in 
United States that you’re 
not allowed to give away 
what you can sell.

COOK Report:  I think that 
is absurd.

Newman: I am  inclined to 
agree with you.  

Then there are also bilateral 
projects that help a lot. The 
US – Brazil projects were 
very valuable in transforming 
Brazil.

In Europe, there  are  several 
others, listed in the Terena  
Compendium.  GLORIAD you 
know about. EUMedConnect 
is the only initiative providing 
connectivity at the level of 34 
to 155 Mbps to countries in 
North Africa. TEIN2 (and now 
TEIN3) provides improved 
European – Asian connec-
tivity.
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Monitoring Regional 
Connectivity

The slide at the  bottom of the 
preceding page focuses on 
our SCIC monitoring project.  
It tells you how we have 
been monitoring a sparse 
sampling of connectivity in a 
huge number of countries.

To make this more under-
standable  Les Cotrell has or-
ganized these countries into 
groups shown at the bottom.  
These are organized into so-
called regions so that you can 
see what is happening in 
each.

COOK Report:  The connec-
tivity he’s measuring is not 
connectivity on your high en-
ergy physics network but 
rather conductivity on the 
commodity global Internet 
yes?

Newman: Yes.   On the  slide 
Throughput Improvements 
immediately above you can 
see how these  different re-
gions are progressing.   The 
straight lines are an idealiza-
tion.  If you look at the actual 
data, you see that they have 
more wiggles. Then if you 
apply some smoothing to the 
data you have straight lines 

that are remarkably parallel.  
There are some cases in 
which one region is catching 
up with another.  Toward the 
bottom of the slide you see 
that central Asia, south Asia 
including India and Pakistan, 
and Africa are really very far 
behind. It is also disturbing 
that the trend is towards 
them falling even farther be-
hind.

There is a rather unpleasant 
conjecture that if things stay 
as they are, by 2018, some 
of the regions at the bottom 
of the graph will be  two or 
three orders of magnitude 
behind the others.  When you 
consider the present situation 
indicated in the slide, where 
India, Pakistan and central 
Asia are  8-10 years behind, 
and think  back  to the connec-
tivity in the US 8-10 years 
ago, you can appreciate  what 
this means. There is  also a 
lot more information about 
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Africa  among the  slides, in-
cluding the  fact that the av-
erage cost per kilobit per 
second there is 50-1000 
times higher than what we 
are used to. Also the com-
puter density is  much less 
which often means that many 
people are sharing a  single 
computer. 

As you can see  the slide at 
the bottom of the preceding 
page has more information 
about the African situation. 
This one shows throughput 
from the US to  some of these 
African countries, compared 
to some well-known interna-
tional economic indicators.  
This one also shows the 
United Nations Human Devel-
opment Index (HDI) which is 
on a semi-log scale where 
vertical differences are huge. 
You can see where different 
countries lie. The area of 
each dot is proportional to 

the population of the  country 
it identifies.

The different colors are dif-
ferent world regions. You can 
also see, as you would ex-
pect, that people who are low 
in the Human Development 
Index, which means access to 
economic welfare and educa-
tion, are also very much 
lower in terms of throughput. 
North Africa and Turkey are 
somewhere in the middle.

Digital Divide 
Workshops – Putting 
Brazil on the GLIF

We had the first of these in 
Rio in February 2004.  We 
discussed digital divide  issues 
of course but also before the 
conference we had tutorials 
on advanced technology so 
that students could benefit 
from  learning about our 

methods and how to improve 
things.  Before we started the 
first workshop we had a 
meeting in 2002 to  discuss 
these issues, and to  launch a 
Grid initiative in Brazil cen-
tered around the creation of 
Tier2 and Tier3 clusters in Rio 
de Janeiro and São Paulo  re-
spectively. This initiative, and 
the Digital Divide Workshop, 
have since  served to bring 
Brazil into the fold, by mak-
ing the physics groups there 
effective partners in LHC 
computing.
 
In Brazil we also had found 
out from Don Reilly about the 
existence of this dark fiber 
that Electrobras, the electric 
company had gone bankrupt 
and left behind some 15,000 
km of unlit fiber. Our first 
thought of course was to try 
to figure out how to use the 
dark fiber.

Now the research and educa-
tion network of Brazil was at 
first very suspicious and we 
had the impression that they 
were wondering what were 
we (North Americans) doing 
there?  The first discussion 
was not terribly comfortable, 
but when we returned some-
time in 2005 they showed us 
a reverse auction that they 
had carried out to  acquire 
links on a  fiber footprint 
throughout the country. Pro-
gress was rapid and by 2006 
there was a 10 Gbps core 
forming a triangle between 
Rio de  Janeiro, Brasillia, and 
São Paulo.
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The loops to  the north and 
south of the core triangle run 
at 2.5 Gb per second.  That 
represented a factor of 70 to 
300 times more bandwidth 
than anything in their previ-
ous network. Also once they 
started asking around they 
f ound much da rk f i be r 
throughout the  country, 
owned by the railway or the 
electric company or a gas 
consortium.

COOK Report:  So they 
were doing all of this by pri-
vate  investment, isolated 
from each other and from the 
national government, and no 
one  had much of an idea 
where anything was?  

Newman: A reasonable  con-
clusion.  It was the  national 

research and education net-
work  organization RNP that 
investigated, pieced it all to-
gether, and then acquired ac-
cess to much of the  fiber. In 
add i t i on , as ment ioned 
above, they proposed a  pro-
ject, approved by the gov-
ernment, to install a  dark fi-
ber network  in 27 of Brazil’s 
state  capitals. RNP found 
that they could set up a 
metropol i tan network 
connecting schools and 
government institutions 
and research institutions 
for about 30% less than 
what they had been pay-
ing the incumbent, and 
get 1000 times the capac-
ity. The project, which will 
connect 200 institutions at 1 
Gbps, is now well advanced. 
[Some of the specific data  on 

this is not among the slides 
used here, but is in the 2009 
SCIC slide set.]

Do you see the dark red ar-
rows at the upper left? There 
is Manaus, an amazing city of 
2 million people in the Ama-
zon jungle  with nearly no 
connectivity.  They made  a 
plan to build a 622 Mbps link 
from Puerto Velho to Manaus 
across the Amazon jungle.  It 
took them a bit more than a 
year to complete it. A future 
plan is  to extend this to the 
sea and link  up internation-
ally.

The question became one of 
who would use this new net-
work? One of our key roles 
was to  assure the research 
and education network de-
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velopment people, Mike Stan-
ton in particular, that if he 
built this, it would not go un-
used. We promised that we 
would show him how to  use it 
effectively.   

COOK Report:  When you 
say to a man like Mike Stan-
ton -you’ll show him how to 
use  it - I gather that with all 
these other reports of high 
energy physics optical net-
work’s in many other coun-
try’s and the ICFA a annual 
documents you’ve been tell-
ing me about that you’ve ac-
cumulated a large body of 
knowledge.  You then can 
show Stanton what has been 
happening in other countries, 
and extrapolating from their 
experience that he can be 
certain that it can then be 
transferred to his country?

Newman: Yes.   He’d been 
reading our reports and ap-
preciated  them.  Along with 
this there were two groups of 
physicists, led by Professor 
Alberto Santoro in Rio de Ja-
neiro and Professor Sergio 
Novaes in Sao Paulo, who 
were building two Tier2 cen-
ters. This  was the focus of 
scientific activity that would 
use  this network.  In addition 
they also participated in sev-
eral of our demonstrations at 
the annual Supercomputing 
Conferences.  

Building on this experience, 
about two years ago, Novae 
wrote  a proposal together 
with Luis Lopez the head of 

the São Paulo regional net-
work  (ANSP) to establish a 
gr id computing network 
throughout the state of São 
Paulo called GridUNESP, and 
the regional government ap-
proved it. The focus of this 
grid is a new Tier1 facility, 
the first Tier1 in Latin Amer-
ica, which is now being built 
at Novaes’ university. 16 
Tier2 centers connecting to 
the Tier1 are also being built, 
at each of the 16 university 
campuses in the state. In ad-
dition to high energy physics, 
this new grid facility will 
serve many other fields of 
scientific research.  This in-
frastructure work  opened up 
a lot of new possibilities. The 
richest area in the country 
became the most enthusiastic 
which is São Paulo in the 
lower middle of the Brazil 
RNP2 slide above. 

The next step related to this 
happened at the  ICFA Digital 
Divide Workshop that we held 
in Mexico City in October 

2007. We sat down with Mike 
Stanton (representing RNP),  
Luis  Lopez (on behalf of 
ANSP), and my colleagues 
who run the AMPATH network 
in Miami, and we worked out 
a scheme by which they 
could work  together and up-
grade  the link that they have 
now that goes from São 
Paulo to Miami which is 
funded by the state of São 
Paulo mostly and partly by 
the NSF.  The first 10 Gbps 
link paid by São Paulo is  ex-
pected to be  in service in 
February 2009, and the sec-
ond one paid by the national 
network will be in service a 
couple  of months after that. 
As a result the connectivity of 
the grid computing facilities 
in Brazil to the  US, and on-
ward to  Fermilab, many US 
universities or CERN will be 
vastly improved. The new 
links will also be used in part 
to support better connections 
to the  internet for the whole 
country. 
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Other Workshops

The slide on page 23 above  is 
taken from the CHEP06 high-
energy physics computing 
conference in Mumbai.   You 
see there on the left the 
President of India  and me 
looking at a display where we 
running our collaborative  sys-
tem, and he is communicat-
ing with our colleagues at 
Caltech, CERN, Florida  and 
Kosice (Slovakia). We also 
had a live  stream from the 
Winter Olympics to illustrate 
some of the system’s addi-
tional capabilities. On the 
right you see the MonALISA 
global display and network 
monitoring results, showing 
the traffic over the links from 
Mumbai to Chennai and from 
there to Singapore and onto 
Japan and across the Pacific 
to the  West Coast of the US  
and on to Europe.  The 
achieved data transfer, of 15 
TB in two days, has helped 

encourage the  creation of the 
Knowledge Network  I men-
tioned earlier in our conver-
sation.  It showed that you 

could actua l ly get h igh 
throughput across the conti-
nent and across the world.

The  CHEP-Mumbai-Japan-US 
slide to  the  left is a bigger 
picture with a few details 
about how we got 155 Mb per 
second on each of the four 
links. The  goal is a 10 Gbps 
international link on Se-We-
Me4 (or another cable). This 
hasn’t happened yet, partly 
because of a lot of counter 
pressure  from  VNSL which 
wants to keep the kind of 
charging that they have had 
in place.

The next two slides show the 
ICFA Digital Divide Workshop 
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that we held later that year, 
dealing with digital divide and 
grid computing issues with a 
focus on central Europe. The 
week-long workshop took 
place in Kraków Poland and 
also in Sinaia, Romania, in 
two parts during one week.

And on the Slovak 
Academic Ne twork 
slide you see a suc-
cessful example. The 
Slovak Academic Net-
work  in 2002 had as its 
fastest link 4 Mb per 
second. Since then 
they have  connected 
up all the universities 
with a network  which 
is represented by a Gi-
gab i t backbone in 
white on the map and 
then starting a couple 
of years ago migrated 
to 10 Gb per second 
which is shown in gold.
[By January 2009, all 

the universities and research 
centers from Bratislava in the 
West to Kosice  in the East 
were connected at 10 Gbps.]

Notice that the international 
links with their neighbors are 
also shown.  They were 

among the  first to support 
cross-border dark fiber to 
the  neighboring countries. 
By setting up a dark  fiber 
ring among Austria, Czech 
Republic, Slovakia  and Po-
land, all four countries are 
able to share a single  link to 
the GEANT2 pan-European 
network, which has a high 
subscription cost.  

Another thing that they did 
was show the ability to send 
data a long way with nothing 
in between. Namely eight 10 
Gbps links over 224 km 
without any intervening am-
plification.

The slide below contains a  
little bit about the  Mexico 
City workshop in October 
2007. We had tutorials on 
advanced technologies for the 
students before the work-
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shop, and talks via  EVO from 
the Fermilab and CERN lab 
directors as well as my col-
league Barry Barish who 
heads the International Lin-
ear Collider project. 

A year after this workshop 
there is now movement to-
ward a  more modern net-
work  in Mexico.   As I also 
noted the key people  from 
Brazil who attended and the 
conversations with them that 
continued to  push forward 
progress in Brazil.

Part of the motivation of the 
Mexico  conference was the 
poor collectivities of the vari-
ous countries in Latin Amer-
ica.  Pink are  the connections 
that I consider really bad.  
Yellow is on a scale  that is 
so-so, and Brazil and Mexico 
and white  are doing relatively 
well compared to the others. 

What is highlighted in the 
slide however, is that the 
bandwidth on access links 
from the universities in Mex-
ico to the backbone is still 

very low. In fact we were 
only able  to have remote  par-
ticipation at the conference 
through a short term  dona-
tion from TelMex  of a  34 
Mbps link. Use of the link was 
limited to the conference. 
The rest of the  university had 
to share their usual 2 Mbps 
connection. 
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The first problem I had tack-
led, as we discussed, was 
networking.   Then starting 
in 1994 when we knew we 
were going to begin work-
ing on the LHC – and at 
that time I’d only been work-
ing on networking for 12 
years --  we realized that 
the next problem to be 
tackled was one of remote 
collaboration. We started in 
1994 with funding from the 
Department of Energy of 
$45,000, which was just 
enough to purchase three 
UNIX-based workstations 
each of which had a $ 6,000 
graphics card.  We found that 
Silicon Graphics had a  kind of 
workstation you could carry 
on your back using an over 
the shoulder sack. In addition 
to a  slot for the video card it 
had a port for an overhead 
projector that would enable 
the workstation to display via 
the projector the video that 
the computer was processing.  

With this equipment in mind I 
made some configurations 
aimed at doing videoconfer-
encing over IP. This was in 
parallel to the usual video-
conferencing systems that 
ran over an ISDN line  that we 
already had and that cost a 
lot of money.   In 1994-95 we 
began to think a lot about 

how to establish videoconfer-
encing using a web browser.   
We did some tests and then 
in 1996-1997 our team wrote 
the first such system called 
VRVS – the  Virtual Room 
Videoconference System.

We had a plan to put it into 
production by March of 1997, 
but when we exposed it to 
our colleagues in the fall of 
1996 they said “No we can-
not wait until March. We need 
to use it starting in January.” 
So we pushed the release 
date up to January 97.

COOK Report: How would 
you characterize the group of 
people who wanted it?

Newman: They were re-
searchers mostly in Europe 
and the US. We started with 
about 100 sites and since 
that time it is grown by a fac-
tor of about two every year.   
VRVS reached about 30,000 
users and has been rewritten 
about four times.  It was 
originally written in C and 
ended up written in C++ with 
some Java, with some legacy 
pieces left written in C.   In 
2006 we just froze the code 
because we couldn’t see de-
veloping it anymore, because 
of its ten year old roots.

Philippe Galvez (VRVS and 
EVO’s chief architect) and I 
then decided that it would be 
better to simply replace  the 
whole thing by a new system 
written entirely in Java.  Con-
sequently, in 2006 we started 
developing the new system.

COOK Report: C and C++ 
are not used that much any-
more correct?

Newman: C++ is still used 
widely in scientific computing 
and is the main language 
used in many fields of scien-
tific research including high 
energy physics. But for re-
mote applications, C++ com-
pared to Java is hard to  work 
with. Java also has the ad-
vantage of being largely plat-
form independent, and it has 
better support for multi-
threaded programs. You can 
write C++ threads but doing 
so is  painful.   

We called our new system 
EVO (Enabling Virtual Organi-
zations). It went into produc-
tion in June of 2007 and our 
user base started over with 
that event.  We shut off VRVS 
a few months after that.  
Since that time, our EVO user 
base has continued to grow 
exponentially. 
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EVO is a real-time collabora-
tion service  built upon our  
global system MonALISA.

COOK Report: What do you 
mean by built upon?

Newman:  It uses MonALISA 
as an underlying monitoring 
and communications infra-
structure to help in setting up 
the video streams.
 
COOK Report: So in a sense 
EVO is a component of Mon-
ALISA?

Newman: No I would de-
scribe it as an application 
that uses MonALISA.   EVO is 
written as a separate  applica-
tion and uses MonALISA to 
help with the  interconnec-
tions among the  servers that 
manage and transmit the 
video streams. It automati-
cally configures and opti-
mizes the  interconnections 
among the  EVO servers as 
well as between each EVO 

end-client and one of the 
nearby servers, for example. 

The Economics of 
EVO

COOK Report:  And if we 
ever somehow got a  dark 
fiber-based educational net-
work  in United States could 
EVO and MonALISA run on 
that network?

Newman: Yes they are both 
written in Java and com-
pletely transportable.  The 
point is they have been de-
signed to be highly scalable 
and pervasive, and to be 
used by a very large  commu-
nity. 

EVO supports collaborative 
meetings that span the  full 
range of working environ-
ments, from a desktop/laptop 
to a  small workgroup to an 
auditorium to a  control room. 
It also interfaces to all the 
usual H.323 MCU-based 

videoconferencing systems 
and also to Access Grid. Us-
ing EVO, people in all these 
different working environ-
ments are able  to success-
fully collaborate together.

Having a system like Mon-
ALISA that monitors the 
system from end to end in 
real time, and handles some 
of the monitor ing and 
communications operations 
as well as problem mitiga-
tion and recovery automati-
cally, enables our small 
team to  keep the EVO op-

eration running smoothly.  

I would say that. including 
handholding of end-users 
which is not a normal com-
mercial function, we only 
dedicate two to three full-
time engineers to operations 
and support. The rest goes to 
ongoing system integration 
and development, testing 
new video and audio devices 
and meeting user’s requests 
for additions or changes to 
the system.   

COOK Report:  Two to three 
people globally?

Newman: It does have  some 
local support but, yes, at a 
global level we try to provide 
only what the industry would 
call third level support.   For 
CERN we provide also first 
level support but for other 
organizations, in general, we 
are supposed to provide only 
third level support.  For ex-
ample if a guy cannot find 
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out where to turn on his mi-
crophone or doesn’t know 
which audio device to choose, 
apart from the  CERN com-
munity and some people 
closely connected with the 
LHC, we don’t  support  that.   
But if someone says oh all 
my meetings crashed and it 
sounds like there is a net-
work  problem, we would in-
vestigate.

EVO is designed to be self-
healing. If one of the links or 
services goes down, it auto-
matically reconfigures itself 
to work  around the problem. 
It bridges across multiple 
videoconference standards 
from H. 323 to Session Initia-
tion Protocol, as well as its 
own set of tools that are 
based on an academic set of 
protocols developed in the 
VRVS days. 

COOK Report: Is all of this 
essentially open source?

Newman: No.   What hap-
pened was that in 2001 we 
discussed this with the chair 
of our department when we 
were  contacted by angels 
who provided us with some 
funding and we  started a 
company.  Caltech owns the 
intellectual property and we 
license it from them following 
the standard Institute Policy.   
This is the usual arrangement 
where  the university owns 
the intellectual property and 
we have a right to use the 
technology that we invented. 
For some four years our 
company went through a 
venture-capital exercise.  
Now we are starting over 
again with a  new company, 
and without any external 
funding.

COOK Report:  My only 
reason for asking this is to 
ascertain some of the basic 
economics. If it is open 
source obviously you don’t 
have to pay the fee for us-
ing it.  But as it apparently 
is not open source and you 
are spreading its  use now, 
wha t i s t he e conom i c 
model?   Are there  usage 
fees?

Newman: In a  business 
model we are looking at, 
considering the number of 
people using the EVO sys-
tem  and the  funding re-
quired to operate  it, the 

conclusion is that between 
$100 and 200 a year per per-
son would be enough to pro-
vide the necessary support to 
our community. 

COOK Report:  Speaking 
hypothetically, supposing 
someone in the  new admini-
stration wanted to invest in 
this system for wide scale 
use  in science education at 
the high school or community 
college level or in some other 
ways, what would be  the is-
sues that they would be fac-
ing?

Newman: Probably the fact 
that it is not open source.

COOK Report:  There would 
have to be a license exe-
cuted?  With Caltech for ex-
ample?

Newman: Well it could be 
with our company EVOGH, 
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since we’ve  already licensed 
the technology from Caltech.
 
We have now been talking 
with the NSF, and they use 
EVO  internally at the Office 
of Cyberinfrastructure. Some 
of the folks we work  with see 
the advantage of having as 
many people use EVO as pos-
sible. But if we propose a na-
tionwide deployment for re-
search and education, then 
we might once again have  to 
deal with the issue of it not 
being open source. 

COOK Report: If someone 
looked at this and understood 
the potential and wanted to 
effectively reverse engineer it 
in open source, what would 
happen?

Newman: I don’t know what 
you mean, really. Wanting to 
and actually doing it are 
two different things. 
When in an earlier con-
text I  talked to KDDI 
about VRVS, and we pre-
sented a  very high valua-
tion of our company, they 
were initially shocked. 
But after asking them to 
seriously consider how 
much it would cost them 
to re-create something 
like  it, and discussing 
what it does for an hour, 
they  became very 
friendly.

COOK Report:  But if 
enough people decided 
that is has great poten-
tial. At least there should 

be no reason that they 
couldn’t sit down with each 
other and work out some 
kind of a solution that could 
open some interesting ave-
nues?

Newman:  That’s true. But 
we’ve  seen other companies 
attempt to do similar things, 
and what they turn out has 
been very primitive by com-
parison.

COOK Report: Are there any 
publicly available  figures on 
the cost of licensing this? Did 
you just say in fact that it’s 
about $100 per person per 
year ?

Newman: Well it depends on 
the scale of use.   We have a 
business model and we do 
have a  price  list.   We also 
have a  standard agreement 

for resellers who can resell it 
for a certain percent of the 
total costs and give us the 
rest. There is a price  list that 
they get if they wish to  be-
come resellers.

More about the 
Architecture and Use

The Advanced Architecture  
slide below contrasts EVO 
with traditional systems that 
use  H.323 and so-called mul-
tipoint control units (MCUs).

H.323 systems are central-
ized around the MCUs, so 
that end users on different 
MCUs are  unable  to commu-
nicate with each other unless 
they set-up manually a com-
plicated and static environ-
ment called cascading. That 
architecture is contrasted 
with our own, where we have 
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a whole  layer of servers 
called Pandas where all the 
inter-connections are done 
automatically in function of 
the best  quality of the possi-
ble network  paths. (Our team 
members who wrote the 
software like to use the name 
of animals for the different 
components. The EVO client 
is called a Koala, for exam-
ple). 

The Pandas make up a  fabric 
of servers, and MonALISA 
services help with their inter-
connection.  When in use the 
system tests the connectivity 
between each Koala client 
and a short list of possible 
Panda servers, to figure  out 
the best one to connect to. 
Building a  fabric in this way, 
with optimizations at the 
edges and among the serv-
ers, makes the  system highly 
expandable. 

COOK Report:  When on 
my own I asked my Eco-
nomics of IP  Networks mail 
list about their knowledge 
of or experience with EVO, 
Don Clark who runs the 
New Zealand Research and 
Education network said in 
that the  H. 323 support 
had not worked well for 
them and added that their 
members have not gotten a 
great deal of use from ex-
perimenting with  EVO.  Did 
you see that comment?

Newman:  No.  All I can 
say at the moment is  that 
Australia is right next to 

New Zealand and they are 
very happy with it and are 
starting some joint develop-
ment with us of some of the 
interfaces. 

COOK Report : Ok fa i r 
enough, please continue.

Newman:  Slide  Key Archi-
tectural Functions shows 
some of the features.  As I 
have pointed out, the con-
nectivity and the  routing of 
video and audio streams are 
automatically supported by 
the MonALISA-based infra-
structure.  There are alarm 
notifications. The end clients 
are intelligent in that they 
look for limitations of the end 
systems. So if you are  going 
to receive ten high resolution 
videos from other sites and 
you are  on wireless, for ex-
ample, then the system will 

automatically reduce the 
number of videos, or just 
send audio to you. There are 
automated adjustments going 
on all the  time for all the par-
ticipants. There  are  also im-
portant features such as be-
ing able to get through multi-
layer Network Address Trans-
lation barriers, and adapting 
to and keeping up with a lot 
of different operating sys-
tems. EVO also includes a set 
of phone gateways which 
means you have a distributed 
phone system attached to 
this.  If you are on the road 
and don’t want to  have to 
deal with video you can sim-
ply phone in to a nearby 
bridge.  

COOK Report:  Are there 
some similarities to Skype?
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Newman: Well with Skype, 
the number of people on a 
single conference  is limited 
and the entire  architecture 
closed. Skype is based on a 
pure peer-to-
peer architec-
ture  at the end-
client level while 
EVO is based  on 
a pure peer-to-
peer architec-
t u r e a t t h e 
s e r ve r l e ve l , 
close to the core 
network back-
bone which give 
mo r e c on t r o l 
from a network-
ing perspective.   
There are a l l 
kinds of things 
in other systems 
that are not ex-
tensible or scal-
able as they are 
in EVO.  

The slide “Over-

all system  Capabilities” above 
points out more of these ca-
pabi l i t ies . EVO can get 
through robust firewalls by 
opening a single port. We can 

encrypt any of the streams. 
The interface essentially is a 
template  and you can change 
some of the items in the 
template. This is used to pro-
vide versions in multiple  lan-
guages, for example. 

The slide “EVO:  World Wide 
Topology” below shows a pic-
ture  of typical day with the 
different servers and groups 
of people clustered around 
the servers with the connec-
tions being maintained by 
MonALISA.  The grey tags 
represent users with a IM 
presence status set to not 
“active” (busy, away,…) while 
the yellow ones shows the 
“active” users (i.e. interacting 
with their computer).
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COOK Report: And those 
50 servers support about 
how many clients?

Newman: In a  typical day 
we get about 400 to 500 
concurrent connections 
while on the  LHC start up 
day we reached 1680 
connections -- traffic that 
the system  handled fairly 
easily.

The f i rst s l ide  above 
shows some high-level 
numbers on the usage. 
The number of registered 
u s e r s i s j u s t u n d e r 

25,000. Meetings can range 
from small conferences of the 
very few people up to +200 
people in a  single meeting 
that functions as a plenary 
session for one of these big 
experiments.

Because I generated these 
slides for a talk  in Slovakia 
we have some information 
here  on the use of the  EVO in 
Slovakia.  Slovakia  has its 
own telephone gateway into 
the system and some of the 
people involved on our sister 
team in Slovakia are  shown 
on the next slides

Our Slovakia  team includes 
experts on Codecs. They 
have developed an H.263 co-
dec and now also our first 
H.264 codec, which works 
very well. Both the H.263 and 
H.264 codecs support 1080i 
high definition video, which is 
the most that a  mass market 
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HD camcorder can do.  1080i 
is what you see whenever 
you watch high-definition 
broadcast TV. In principle we 
can also support 1080p but 
to the capture 1080p takes a 

several thousand dollar cam-
era which we have not yet 
purchased.   
The next slide below shows a 
prototypical high definition 
setup for EVO using a PC, HD 

camcorder, HD capture card 
and large plasma display for 
$ 3000. 
This setup is better in sev-
eral ways than Cisco’s Telep-
resence that costs a hundred 
times more per site, al-
though Telepresence’s audio 
is excellent. 

COOK Report: The implica-
tions of being able  to use a 
system like this for every-
thing under the sun are 
rather mind-boggling.  I can 
understand why the  IP at-
torney said Caltech would be 
watching it pretty closely. Is 
this still under license from 
Caltech?

Newman: Yes. We have a 
worldwide  exclusive  right to 
use  and develop the technol-
ogy, under our l i cense 

agreement with Cal-
tech. 

OpenGLʼs Use 
in EVO

The EVO user inter-
face uses OpenGL. 
You may ask what 
OpenGL does for 
you? Well it does a 
lot of things.  It is 
supported on all the 
lead ing graphics 
cards in PCs and it 
has a lot of built in 
acceleration func-
tions.  It also sup-
ports  the  use of dif-
ferent libraries in-
cluding all the re-
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cent ones from Intel as well 
a s m a n u f a c t u r e r s l i k e 
NVIDIA.  As a result of this a 
lot of the operations involving 
the handling of the video 
stream can be  done with 
hardware support in a mass-
market PC. In fact I would 
say many $ 100 or even $50 
graphics cards will do this 
now.  For $ 100 – 150 we 
now have cards that support 
two full HD displays (which 
can also be large LCD or 
plasma TVs) providing one  4 
megapixel screen space. 
We’ve come a very long way 
from that special board that 
was able to do video (at a 
much lower resolution and 
frame rate) for $6000 each in 
those 1994 UNIX worksta-
tions.

Using OpenGL also gives you 
a lot of very nice three-
dimensional functions.  The 
l i ve v ideo s t reams a re 
painted on surfaces in a three 

dimensional space. These are 
usually planes, but in fact we 
can paint the  streams on any 
surface.

You can see Philippe 
a n d s o m e o t h e r 
membe r s o f t h e 
team in the next two 
slides which illus-
trate some of the 
features and possi-
b i l i t i e s o f t h e 
OpenGL-based EVO 
interface.  

You can make the 
speaker big and ar-
range the others at 
the bottom.   Or 
stack  them up as 
t h e y a r e s h o w n 
above.   We can eas-
i ly arrange other 
things like walls of 
speakers and walls 
of listeners, and put 
other objects in the 
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foreground. 

You can put a lot of informa-
tion in a three-dimensional 
space. And video is just one 
source of information.   You 
can put things like  some of 
our data distributions so you 
would have a combination of 
content and video for collabo-
rative  work.  And you can 
also see that there are some 
things that while  not quite  so 
important, you do get for free 
- like ray tracing,  reflections 
and transparency so that you 
can have  surfaces with differ-
ent qualities.  In the video 
features slide above with 
Philippe in the middle, for ex-
ample, you can see how his  
shirt is being reflected off the 
shiny surface on which the 
window stands. It’s also pos-
sible to animate the objects 
in the 3-D space, although 
that is  not a function users 
have asked for (at least not 
yet.) 

You can fold up a lot of in-
formation into a small screen 
space. As a result we  are 
thinking of collaborating with 
people like  the University of 
Illinois at Chicago who like to 
have video walls. We will ex-
tend that sort of environment 
to other working situations in 
lower cost setups using some 
of the  3-D capabilities shown 
above. We will fold up some 
of the  video-wall material 
into a space compatible  with 
a given screen size, and do 
this in different combinations 
to accommodate anything 

from a small screen to a few 
med i um- s i z e o r l a r g e r 
screens in your office. In this 
way we can foresee multi-
point sessions including sites 
with large video walls, col-
laborating with many other 
sites with screens of varying 
sizes in offices and/or small 
conference rooms. 

COOK Report: Does it make 
sense to  ask you at this point 
how all of EVO fits into  the 
context of the Optiputer and 
Opti-portal?  All that stuff is 
open source.  It is intended 
to enhance  collaborations but 
it doesn’t look nearly as pow-
erful.

Newman: Well relative to 
EVO those  are  meant for a 
very few sites and the cost 
per site is relatively high. An-
other  difference is that the 
Optiputer sites  are generally 
not bandwidth constrained, 
and they normally do not 
bother with the issue of com-

pression to conserve  band-
width. For them  high quality 
means raw video, which has 
the advantage of low latency. 
But raw full HD video, using 
of order of one Gbps per site, 
is not something you can de-
ploy widely at many sites to 
serve a large community. 

Apart from the latency, EVO 
can get similar quality with a 
couple of Mbps, especially 
with the  H.264 codec, and 
this  makes it much more 
scalable. And to help improve 
on the latency, we are going 
to work on multi-threaded 
codecs using multiple cores in 
the new processors, and 
varying degrees of compres-
sion adapted to different 
bandwidth levels.  

A Multiplicity of 
Capabilities

COOK Report: So in this 
sense, the license fee  aside, 
the technology that you are 
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explaining is much more ex-
tensible and more broadly 
usable  over existing infra-
structure?

Newman: Yes. It has many 
built in aspects that make it 
adaptable to a wide range of 
network conditions. The soft-
ware agents it uses, for ex-
ample, measure the band-
width available and adapt to 
it.  

On the  slide  Mixing Viveo Ap-
plications page 35 above you 
see a mixture of the possible 
kinds of content including 
graphics displays of events, 
presentation material, live 

videos, histograms, and 
plots. You can arrange this 
anyway you like.   It is meant 
for collaborative work and for 
presenting lots of data in a 
limited space.

Slide  66 that we’ve already 
talked about above is our full 
HD prototype. There are now 
several of these using main-
stream components. To give 
you a feeling the PC system I 
just got in my office has a 
low-end quadcore  processor 
that costs approximately 
$700.  (A system with the 
latest Intel Core i7 920 proc-
essor is about $1000). The 
capture card is $ 240, the 

graphics card $ 100, camcor-
der $ 700 dollars and the 
plasma monitor $800 – 1400 
depending on the size.   The 
echo canceling mic is $150. 
And that’s it. You see behind 
the lettering in the slide Dave 
Adamczyk of our team, who 
puts these systems together 
in an exceptionally creative 
way.

Slide “Self Managed infas-
tructure” on the  bottom of 
page 36 shows a few features 
of the MonALISA system that 
provides a self-monitoring, 
self-managing foundation for 
EVO. 
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EVO, which has operated 
around the clock for the 
last 18 months, effectively 
becomes one of the glob-
ally monitored parts of the 
MonALISA network.

The slide EVO: A Unique End-
to-end Self managed infra-
structure” on the bottom of 
the previous page summa-
rizes many of the capabilities 
of EVO we been discussing. 
The slide highlights EVO’s 
unique ability to provide a 
collaborative  framework that 
integrates across the full 
range of working environ-
ments, using a diverse set of 
communication technologies.  

To say it more 
simply - EVO is 
meant to  con-
nect anything 
to anyth ing 
including dif-
ferent kinds of 
systems and 
different kinds 
of working en-
vironments.

C O O K R e-
port: Shibbo-
leth is what?

N e w m a n : 
Shibboleth is 
a n i d e n t i t y 
management 
system. When 
you login you 
register your-
se l f through 
S h i b b o l e t h .  
Folks in Aus-

tralia  are  going to help us to 
further our development with 
Shibboleth. It enables you to 
go from place to place having 
a single  identity and enables 
you to be recognized any-
where.   Shibboleth has been 
supported by Internet2. I un-
derstand it is some kind of de 
facto standard or close to it.

So EVO connects together 
desktops and laptops and 
small workgroup rooms, con-
trol centers and auditoria  and 
we  have had in the past 
handheld clients and will 
have them again in the fu-
ture.  One of my colleagues is 
looking into making a client 

for a GPhone.

The slide below shows the 
2008 Master Classes in phys-
ics. As we do every year now, 
EVO was used to bring to-
gether 4500 high school stu-
dents in 22 countries from 
about 70 universities, who 
learn about particle  physics 
both through lectures and 
hands-on exercises over a 
period of three weeks. Some 
of their exercises involve 
looking at event displays and 
analysis results and identify-
ing different types of high 
energy physics events. And 
then they have  a competition 
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where teams collaborate to 
work  out their answers and 
compare their results. We 
have had up to several dozen 
sites at a one  time partici-
pating in this. This is just one 
of our many outreach pro-
grams. Another one is the US 
MasterClasses run by Quark-
Net, which is aimed at high 
school teachers. And we al-
ready discussed our Digital 
Divide Workshops.

Now the grid enabled ad-
vanced desktop slide on the 
next page was put together a 
few years ago,  when it was a 
bit harder to get many dis-
plays driven by a single  PC. 
Michael Thomas, a software 
engineer who also  manages 
our Tier2 center (and who 
was the 2008 U.S. Red Hat 
Certified Engineer of the Year 
One of our software develop-
ers has these four screens in 
his office. He tends to  use his 

laptop as a fifth screen.  

On the screens in this some-
what old slide you can see 
event displays, analysis code 
and results in histograms, 
and MonALISA displays up 
and running, along with an 
early version of EVO. 

COOK Report: So the 3-D 
technology shown a couple  of 
slides earlier is to take these 
multiple screens and fold 
them down for use on a sin-
gle screen?

Newman: You can just do 
more. Now there are also 
these  little USB boxes by 
which you can extend one 
desktop across mult ip le  
screens  and do so in a  very 
convenient way.  Each little 
box costs $69. Or one can 
buy a four-fold full HD graph-
ics card that costs $ 400, 
which gives you better per-

formance. Screens are be-
c o m i n g t r e m e n d o u s l y 
cheaper. I think when we first 
bought them  a few years ago 
these 19 inch screens cost 
more than $1000 each, but 
now there a re  22 inch 
screens at $150, and a 28 
inch screen is $350.   

So you can have in your of-
fice somewhere between one 
and four screens and have 
EVO in three  dimensions to 
fold up some of the  content  
You may also  have a lot of 
things going on between the 
code  and running applications 
and video images of collabo-
rating people and also  moni-
toring what’s going on in the 
network if you are transfer-
ring a dataset.   You can see 
how fast it’s moving; and if 
it’s not moving then you can 
look at the MonALISA dis-
plays to determine why not.  
This multiplicity of capabili-
ties is what the environment 
is all about.

Some variation of this would 
be a good way to interact 
with other people.   Having 
enough computers or a 
wall full of streams is fine 
but people working in 
t h o s e e n v i r o n m e n t s 
should be able to interact 
with other people working 
all over the place - and  in 
more modest environ-
ments as well.  The point 
is that this is cheap and it 
is getting cheaper. And it 
continues to get more  capa-
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ble, through our ongoing de-
velopments.

Editor: here are some EVO 
related links:   

 o From Aust ra l ia: 
ht tp://evo.arcs .org.au/ , 
 http://www.arcs.org.au/
  
 o F r o m  U K 
http://www.ja.net/services/vi
d e o / a g s c / A G S C H o m e / , 
http://www.ja.net/services/vi
deo/agsc/services/services.ht
ml
  
 o F r o m B r a z i l , 
http://www.centralsite.com/ ,

  o From France (the NREN), 
http://www.renater.fr/spip.ph
p?article603
  
 o F r om S l ovak i a , 
http://vk.upjs.sk/
  
 o N e w Z e a l a n d , 
http://www.bestgrid.org/inde
x.php/EVO_in_NZ
  
o I t a l y : 
http://server10.infn.it/video/i
ndex.php?page=vrvs\
  
o S o u t h K o r e a , 
http://www.ksc.re.kr/eng/pro
ject/project2_1.htm

Summation

We have covered a lot of 
things.  Evolution of networks 
and how to use them well, as 
global dynamic systems. Both 
networks and all the applica-
tions that run on top of them.   
Both applications for manag-
ing the  data at hand and for 
collaboration.  As well as the 
digital divide issue and what 
we’re doing about it. In gen-
eral I think that our science 
collaborations are  very nice 
examples for policy makers in 
the sense that we  operate 
pretty much without borders, 
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View from Harvey Newmanʼs command post toward the close of the 2008 Bandwidth Challenge on November 
19, 2008.  Various portions of five EVO session screens are visible in the large projected overlay of the 
MonALISA  map.  On Harveyʼs laptop is view from a slide set that he was explaining to me.
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and we try to bring along 
people in other countries to 
give them equal access and 
essentially equal rights, as 
partners in our worldwide 
scientific enterprise.   We 
have a kind of world commu-
nity paradigm which is very 
valuable, and which has also 
been applied in very tangible 
ways by our helping with the 
development of IT infrastruc-
ture that everyone can use.

I guess while  I’m saying all 
this you are probably thinking 
that it’s very ironic that I 
need to do some outreach 
within the United States.

COOK Report: Indeed the 
critical question would seem 
to be how to  use what you’ve 
done in your experience  to 
educate  the new policy mak-
ers in the new administra-
tion?

Newman:  I think that some 
of the  high-level messages 
are that a lot of this conver-
sation we’ve had has been to 
highlight some of the  capa-
bilities that are available.  
Our roadmaps are based 
upon our continued confi-
dence that we will be able  to 
use  and further develop these 
technologies, using the net-
works effectively (up to their 
limits where  needed) and 
bridging across networks of 
varying levels of capability, 
over long distances. The  kind 
of Enablement we’ve shown 
is possible  not only for scien-
tific research, but also in 

general, by looking at the 
learning process that we’ve 
undergone.  As well as our 
demonstrated abi l i ty to 
change the way people inter-
act across continental and 
transoceanic distances. 

COOK Report: Well I  am 
very interested in under-
standing how to make key 
administration people more 
aware of what you were do-
ing and the trans-sectoral 
significance of the possibili-
ties for enhanced education 
of investments in this area.   
How do you assess this situa-
tion? 

Newman:   I think  the first 
item  is to dispel the inaccu-
rate perception that this is 
just one  of several efforts of 
a similar character. People 
say well - there  must be 
other things going on which 
are essentially the  same?  
Well the answer is  no there 
aren’t.

The question to ask  people 
who think they have seen 
something similar is  whether 
they know how to build a fab-
ric with this kind of messag-
ing capability?   Do you know 
how to build a large set of 
agents that are continuously 
aware of each other and 
really cooperate to carry out 
tasks over long distances, 
while running on small serv-
ers without a very heavy 
load? And just run all the 
time, around the  clock and do 
this successfully for years, 

without interruption ?

COOK Report: but you can 
do this in no small part be-
cause you have the huge 
network that runs MonALISA? 
Right?  

Newman: Yes but the LHC 
network is not really a  global 
private network. Our transat-
lantic links are indeed dedi-
cated and mission-oriented 
but in the United States we 
use  National Lambda Rail and 
Internet2, and in Europe we 
use  the GEANT2 infrastruc-
ture.  Elsewhere we use other 
national research and educa-
tion networks, and some-
times we just use regular 
networks where people  con-
nect from home with a DSL 
or cable modem or perhaps 
with fiber to the  home like 
FiOS.

COOK Report: The Panda 
servers all do have to  reside 
on networks running MonAL-
ISA, correct?  

Newman: Correct, but Koala 
clients can be  activated by 
downloading the software 
and connecting to Panda 
servers by many different 
means.  

COOK Report: Then MonAL-
ISA must be quite highly 
portable?

Newman: Oh yes there are 
many implementations of 
MonALISA that are run by 
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other organizations, without 
us.   There are also some or-
ganizations that want to run 
it but don’t want us to run it 
for them.

COOK Report:  Is MonALISA 
open source?

Newman:  No, but it’s free.   
We don’t want people to be 
able to tinker with a thing of 
this power.  It is an intelligent 
global system that if cor-
rupted by non-expert devel-
opers, could create havoc.

COOK Report: Somehow the 
huge overall unanswered 
question is how do you get to 
an open self-sustainable 
model based on the cost of 
the technology and cost of 
operation? 

Newman: I think there is a 
huge potential for the  re-
search and education com-
munity but as people  grow up 
within this, they can deal 
with information very differ-
ently. Children are getting 
into  things that  are  immer-

sive.  If not visually, then in 
ways in which they interact 
within their social networks;  
but they don’t do the same 
for their learning experience 
and they don’t do the same 
for interactive audiovisual 
things among many people. 

Not yet. 

To spread understanding fur-
ther, I think intersections 
with policy makers are  really 
critical.
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COOK Report:  On February 
25 the Supreme Court over-
turned the 9th Circuit and 
ruled out anti=trust as a 
ground for legal action in the 
claim of a  price squeeze 
where the incumbent prices 
its wholesale service  to a 
competitor high than it sells 
the same service  to  its own 
customers.

PACIFIC BELL TELEPHONE 
CO., dba AT&T CALIFORNIA, 
et al. v. LINKLINE COMMUNI-
CATIONS, INC., et al.
Certiorari to the United 
States Court of Appeals for 
the Ninth Circuit
No. 07-512._Argued Decem-
ber 8, 2008--Decided Febru-
ary 25, 2009

Would someone translate 
this?  It sounds ugly.

Brian Harris: Bottom line:  
Plaintiff gets another whack 
at recovering something or 
other from AT&T, if they can 
successfully amend their 
complaint.  They get to 
amend (again) to try and 
show:  “below-cost retail 
pricing and a " 'dangerous 
probability' " that the defen-
dant will recoup any lost 

profits.”  So they have to go 
back to the trial court level 
and try again.
 
More broadly, it appears to 
reflect an ongoing legal con-
fusion wherein widgets (i.e., 
radios) are compared to  serv-
ices offered pursuant to  a 
network.  It is also a further 
narrowing of which antitrust 
laws may be  applicable to the 
pricing behavior of telecom-
munications firms.  The typi-
cal de facto price squeeze 
occurs when the rate for a  
retail service is lower than 
the rate  for the  same func-
tionality at a wholesale  level.  
Take the prosaic example  of 
POTS.  Say I can order POTS 
for $13.50 + $6.50 for the 
CALC.  Yet the local CLEC 
must pay ~$24 for the  same 
functionality.  

As long as both prices are  
arrived at in a  lawful manner, 
no authority can find a de 
jure price  squeeze.  Now try-
ing to use American anti-trust 
law to prevent “upstream 
monopolists” from abusing 
“their power in the wholesale 
market to prevent rival firms 
from competing effectively in 
the retail market” is more of 

a sucker's game than ever. 
All nine justices were happy 
to see the  case go back  to 
trial court, but they used two 
different lines of reasoning. 
 
This is a quick and dirty at-
tempt to translate the legal-
ese into more understandable 
language.

Cecil: Good summary Brian.  
Agreed.  Trinko, just like the 
rest of the antitrust narrow-
ing cases (Goldwasser etc.) 
should never have been 
brought.  They were  unfortu-
nately fodder for a certain 
federal courts and in particu-
lar a  Supreme Court (SOCUS) 
all too willing to mash it up 
and take a deep drag from 
their Chicago Economics 
Crack Pipe and blow the judi-
cial smoke all over this.  Un-
fortunately, telecom law, in 
particular is high quality 
regulatory economics crack. 
Taking a  case like this up the 
appellate chain is about as 
risky as walking down addicts 
row with a big overflowing 
bag of the good stuff.  You 
might make  it to the  other 
end, but your chances of be-
ing held up increase  expo-
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nentially with each step 
taken.  

As to  the immediate case, as 
Brian notes, SOCUS mostly 
punted, but not without ex-
p o u n d i n g u p o n i f n o t 
strengthening Trinko.  At a 
high level, this points to  a 
problem I've  not only written 
about here before, but have 
been accused of dealing said 
mind altering substances and 
related paraphernalia. There 
is a natural tension in the  law 
between a priori regulation 
(very broadly, the 1934 Act 
--> FCC ---> FCC Rules) and 
post hac (Sherman Act --> 
courts).  Setting aside  the 
SOCUS hooka, it is very diffi-
cult to maintain an antitrust 
case in an environment 
where the  very entity you 
accuse of post hac antitrust 
violations are subject to  a 
priori antitrust regulation.  

If the rates are legal - e.g. 
approved or, in this day 
and age, even counte-
nanced by a regulatory 
authority (typically state 
public utility commissions, 
noting however, there is 
no such thing as a "pub-
lic" utility; these things 
are private subsidy har-
vest ing machines but 
that's an entirely different 
adventure through the 
chemical jungle), you are 
going to have a damn hard 
time of convincing a judge 
that there has been an an-
titrust violation.  

Now before anyone goes off 
ha l f cocked and comes 
storming out of the houses 
with pitchforks, fire and 
brimstone, and holy hand 
grenades of righteous con-
sumer indignation - just look 
at the logic of it - and stay, 
for a second at the  concep-
tual level before we start car-
pet bombing each other with 
that case or this citation - on 
one hand they are regulated 
and on the  other we  claim a 
violation of the very antitrust 
principles the regulation is 
supposed to fix in the first 
place.  

[Sure the 1996 Act has an 
antitrust savings clause but 
that's inapposite here  for 
many reasons, particularly 
because I'm deliberately fo-
cusing on common sense be-
fore debating what the heck a 
savings clause enacted by a 
bunch of legislatures who'd 
just as soon cut off their 
PACs as see one scrap of law 
expire.]

My point is simple: the law 
is too damn complicated.  
As I said a long time ago 
on Cybertelecom and re-
peated here, the 1934 Act 
and all that goes with AND 
without it has become a 
massive Mobius strip.  
There is not a single position 
any reasonably competent 
telecom or regulatory attor-
ney -- with regard to  net-
works or the internet -- can 
take within this realm without 
the ability to build a case that 

gets past motions.  As a re-
sult, regulation and antitrust 
are basically deconstructing 
themselves.  And the crack 
addicts are rolling  on the 
floor laughing at all of us.  
Seriously, who here really 
expects this case to go any-
where?  It's back to a  federal 
district court for years and 
years of grinding, more ap-
peals, and back up to SO-
CUS.  Think  AT&T is about to 
let up?  And what do you 
think happens when plaintiffs 
get ahead?  T offers a  set-
tlement.  Plaintiff accepts.  
Who wouldn't?  Litigation 
costs a fortune.  There  are 3 
basic winners here: lawyers, 
AT&T, and judges/regulators.  

Amazing thing is how much 
our species not only LOVES a 
good battle  but consistently 
mistakes battles for progress. 

Savage: UNE-based CLEC 
sued AT&T on a "pr i ce 
squeeze" theory: the retail 
price AT&T charged for DSL 
was so low, relative  to what a 
CLEC has to pay for DSL 
piece-parts (loop, collocation 
space, etc.) that it was im-
possible for a CLEC to (a) 
cover the costs it would have 
to pay AT&T to offer DSL 
service while still (b) beating 
AT&T's retail DSL rates.
 
The Court said that this was 
not an antitrust problem.  
Since as an antitrust matter 
AT&T had no obligation to 
deal with the  CLEC at all -- 
that is, no obligation to sell 
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the unbundled loop, colloca-
tion space, etc. -- that it 
can't be an antitrust violation 
for AT&T to sell those piece-
parts, but at rates that are 
too high to make a go of it.
 
This is totally distinct from 
whether or not AT&T has a 
regulatory obligation to  sell 
loops, etc. at a sufficiently 
low price, or its retail DSL at 
a sufficiently high price, to  
allow a UNE-based competi-
tor to function.
 
Under the Powell-Martin FCC 
the answer to the regulatory 
question was probably also 
"no," which means that it 
sucks to be a UNE-based 
CLEC.  (Not a whole lot of 
news there.)  Whether those 
regulatory positions will re-
main in a Jenachowski FCC 
remains to be seen.
 
Note: although I don't repre-
sent anyone in this case, it is 
probably worth noting that I 
have been publicly bear-ish 
on the  UNE-CLEC business 
model start ing in about 
1996...

By the Time Economic 
Thought Impacts the 
Law itʼs Already Ten to 
20 Years Behind 
Current Thinking

Savage in response to Cecil: 
A minor disagreement (Erik & 
I just talked about this...).  
The understanding of "eco-
nomics" that becomes en-

shrined in Supreme Court an-
titrust cases, in the nature of 
things, lags literally 10-20 
years behind what one might 
think of as "current" eco-
nomic thinking.  So  if we  use 
October 1, 2008 as a conven-
ient marker for the Death of 
the Chicago School (financial 
meltdown edition), I would 
not expect Supreme Court 
antitrust cases to catch up 
until nearly 2030.  Truly.
On the  other hand, what 
counts as a decent regulatory 
argument can change  very 
quickly. In other words, even 
if what AT&T was alleged to 
have done would not be an 
antitrust violation, that does 
not mean (or at least does 
not have to mean) that its 
conduct is not a form of "un-
just" or "unreasonable" or 
"discriminatory" conduct, or 
some similar formulation 
based on regulatory, rather 
than antitrust, principles.
 
So, while I am not thrilled 
with the Court's decision, (1) 
I'm not that surprised and 
(2) aggrieved folk have other 
avenues of relief.

Cole: Chris -- does this mean 
you are joining me as part of 
the [minority] OPTIMIST wing 
of this list? 

Savage: I'm always an opti-
mist. Plus, since I am in the 
business of making regula-
tory arguments, perhaps I 
see them as more viable  in 
the long run.
 

Also, note that industry par-
ticipants of a certain age 
grew up in a world in which 
the Terrible Sword of the 
Archangel Antitrust was 
wielded to smite down the 
Evil Monopolist AT&T.  So 
deep in some folks' hearts, 
antitrust is sort of like the 
nuclear weapon in these 
deals -- maybe antitrust 
cases take a long time, but 
look what they can do!  We 
can always be saved by anti-
trust! Goldwasser, Trinko, and 
now Linkline can be a bitter 
pill for someone who viewed 
antitrust as a soon-to-be-
returning savior of pro-
consumer competition.
 
In fact, with 30 years of 
hindsight, Judge  Greene was 
slow on the uptake: the Chi-
cago School was alive, well, 
and taking over the field even 
by 1984.  The breakup of the 
Bell System was, arguably, 
the high water mark of the 
"old school" of antitrust 
thought.  As noted in my ear-
lier post, it will easily be an-
other 20 years before anti-
trust catches up with current 
(non-Chicago) economic 
thinking.

McCollough: My problem is 
that the courts are operat-
ing on the assumption 
that there is a "wel l 
greased" regulatory ma-
chinery that has been 
delegated the responsibil-
ity to take care of these 
things and is doing so 
consistent with the regu-
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latory statute; hence anti-
trust need not step in. But 
there is  not. We have com-
plete regulatory failure. The 
regulators are captured by 
the regulated. And - as Erik 
says - the organic Act is a 
complete and utter mess 
which typically just gives rise 
to more Chevron deference 
and allowed regulator discre-
tion because the  words are 
so dissonant with the mar-
ketplace and the technology 
that nothing really makes 
sense. It is all ambiguous or 
full of interstices the  regula-
tor gets to play with.
 So, antitrust does not work 
because there's regulation 
but there is not effective 
regulation.  Sort of reminds 
me of what Judge Greene 
said in 1992 in his decision 
denying AT&T's motion for 
summary judgment in the 
case that lead to divestiture. 
We  need another Judge 
Greene.
 
I say that because I don't 
think  regulation will ever 
work  regardless of which re-
gime is in power.

Harold Feld chimes in: So 
yesterday, the Court decided 
P a c B e l l v . L i n k l i n e .  
http://www.supremecourtus.
gov/opinions/08pdf/07-512.p
df

An interesting issue a  re-
porter just asked me about is 
the Supreme Court's state-
ment at Page  2 that the FCC 
deregulated in 2005 because 

of "robust competition" be-
tween DSL and cable.

I don't think it has any im-
pact on FCC regulation, al-
though I expect the DC Cir-
cuit to make much of it.  But 
I do think it pretty much nails 
any possibility of using anti-
trust on any sort of network 
neutrality issue.

Paul Budde: I  find it amaz-
ing that sophisticated people 
in a sophisticated country 
such as the US still hold on to 
such views, what on earth do 
we need to  do to get the 
message through? The good 
thing with you guys sending 
us Sol Trujillo was that when 
he started to promote these 
'American philosophies' in 
Australia, he got the  whole 
country up in arms.  Perhaps 
that was the best thing he 
did for the country. The good 
thing was that two successive 
governments didn't give in to 
his 'American way of thinking' 
and rejected the totally out-
dated 'laissez faire” policies 
that still seem to be  accepted 
by courts and politicians 
around the USA.

Cooper: The courts will be 
the last to change.  The judi-
ciary is filled with lawyers 
who grew up and entered le-
gal practice during the as-
cendance of Chicago School 
market fundamental ism.  
This was a  conscious effort to 
infect the judiciary.  After 
they left law school and went 
into practice, the theory was 

shredded in the academic lit-
erature, but there was not 
similar effort to re-educate 
the judiciary.  Bork's bible  on 
antitrust that all the judges 
memorized has been sliced, 
diced and flushed down the 
toilet, but the  mind set of the 
judges remains the same.  

I have pushed hard for both 
the DOJ and FTC under 
Obama to start a claw back 
campaign, reviewing all the 
bad decisions that have been 
so harmful, so that when the 
judge c i tes some lousy 
precedent, they can pull out 
the study and show why that 
precedent was wrong.  Only 
the federal agencies can 
overcome stare decis (the 
legal principle that once a 
court makes a bad decision it 
has to keep making it be-
cause precedent should not 
be overturned).  If the 
Obama administration starts 
on day one and conducts a 
vigorous eight-year campaign 
(fingers crossed) it could 
have a big impact. 
 
Of course, legislation that re-
verses some of the worst de-
cision (like the  recent deci-
sions to  raise  the stature  of 
retail price maintenance) 
would help.  The Trinko deci-
sion (that exempted local 
telephone  companies from 
close antitrust scrutiny on the 
grounds that they are regu-
lated, which they are not) 
and the Brand X decision, 
which abandoned Title II 
common carriage  for broad-
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band telecommunications, 
would also be on my short 
list.   

Cecil: [to Paul Budde] I 
agree with you that the  ̀ lais-
sez faire' approach is a com-
plete train wreck.  I think 
that as applied to telecom it 
has been used even more 
perniciously.  First, it was not 
as if all regulation was aban-
doned.  Rather it was strate-
gically abandoned.  Whole-
sale regulation upon which 
competition depended was 
gutted.  Retail regulation was 
relaxed in many respects but 
not altogether removed.  
Second, what resulted was 
continued forced subsidiza-
tion of incumbent businesses 
by all, including their com-
petitors.  This occurred di-
rectly - via access charges - 
and indirectly - primarily by 
continued application of state 
jurisdiction and related regu-
lations to competitor busi-
nesses drastically increasing 
their costs.  Had all regula-
tion been removed, the story 
would have played out much 
differently.  I'm  not saying it 
would have been better but I 
am saying that it would have 
been very very different.  

My continuing concern with 
the U.S. is that there's a per-
ception that everything is go-
ing to magically get better 
now that regulation is back.  
I think  that's a simplistic 
view.  It won't.  This  has 
nothing to do with the regu-
lators, but there  are issues 

there.  More deeply it is 
structural.  As noted in previ-
ous discussions we, as a 
country, have not adequately 
solved the antitrust question.  
We have prophylactic regula-
tion on one hand and post 
hac on the  other.  They tend 
to cancel each other out.  
This occurs precisely because 
regulation is extremely com-
plicated and sometimes con-
tradictory both at the state 
and federal levels.   It is no 
wonder, therefore, that the 
courts are either confused, 
just don't get it at all, or do 
get it but make decisions 
based upon ideological views.  
(That the courts in this coun-
try have been packed with 
right-leaning judges, particu-
larly at the federal level is 
pretty much a given.  It will 
take a long time to fix.  And 
fix, in my view isn't necessar-
ily "left-leaning" (though I am 
in many respects), rather, I 
think good judges, not good 
ideologues, are what's best 
for the country.)

Where that leaves us is not in 
the greatest place.  There is 
vast confusion and disarray 
in the legal and business 
realms.   But I still think 
there is incredible opportu-
nity here.  That opportunity, 
however, is realized by mov-
ing forward on terms other 
than those with which we got 
here.  As applied, breaking 
up the bells again, say via 
loopco, is going to be a mas-
sive waste of time and effort.  
That's just rolling up the 

seige engines to a fortifed 
castle and pounding away.  A 
lot of battle, but not signifi-
cant progress.  And it won't 
get done at the state level.  
Bell political power is just too 
deeply entrenched there.  
IMHO, we have to be more 
creative than that. 

Tim Cowen: Perhaps is be-
cause I am writing this half 
way up a mountain in New 
Zealand, but I think we need 
to recall how interconnected 
the world's commercial sys-
tem has become and how the 
effects in one jurisdiction 
have consequences in others. 
To be blunt, the failure of 
US law to address these 
issues may be an oppor-
tunity for other jurisdic-
tions to take up the chal-
lenge and to be the loca-
tion for action. The access 
issue in the US is a  major 
problem both for US firms 
and supply chains but also for 
all of us and particularly for 
organisations and businesses 
that operate  globally, (and I 
agree with those  that are 
shocked by the politicisation 
of the US legal system, but 
that is a matter for another 
day).

I wanted to given an example 
and offer a little  hope. The 
example is  that if abusive 
and discriminatory access 
pricing in the USA is practised 
on the tail of a worldwide 
supply chain, that will have 
an effect on trade and distort 
competition on that world-
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wide supply chain and be-
tween players in that relevant 
market. There are  many sup-
ply chains that are vulner-
able. Automotive production, 
I.T. production, banking and 
finance are all pretty global in 
their communications infra-
structure needs.

The issue is  then what possi-
ble legal system could apply 
as the place where a  remedy 
may be sought. Different le-
gal tests apply for jurisdic-
tion, but the most obvious, 
EU law, is  effects  based. 
There have been a number of 
cases on the issue, perhaps 
the  best known being the 
Woodpulp case. Much will de-
pend on the facts but essen-
tially if the distortion of com-
petition has an effect on 
trade within the EU then EU 
law will apply to the issue. 
The test is widely interpreted 
by the courts and is essen-
tially an issue of economic 
impact. Providing the effect is 
not de-minimis, then grounds 
for action under EU law would 
be possible. Given that com-
munications infrastructure 
typically accounts for a sub-
stantial proportion of major 
Virtual Private Network de-
ployments, or IT infrastruc-
ture outsourcing contracts, 
the thresholds may be met.

Of course much will de-
pend on the facts, but the 
point I wanted to outline 
is that there are other 
laws that may well apply 
even if the domestic US 

system is incapable of 
providing an adequate 
remedy.

The hopeful part: govern-
ments really don't like it 
when voters have to go 
abroad for justice. It is, 
and should be embarrass-
ing for them that domestic 
justice is at a lower level 
than internationally re 
-cognised norms, and this 
type of thing can act as a 
powerful encouragement 
to action domestically. Of 
course the US is not quite  at 
the level of a  Zimbabwe but 
its position in the world rank-
ings on the rule of law has 
slipped in recent years.

Customers that are likely to 
be particularly affected are 
those  that operate  in the  fi-
nancial sector given the  high 
sensitivity to any and all 
costs on balance  sheets at 
the moment.  Anyone inter-
ested?

COOK Report: This is fasci-
nating.  Erik  says we have to 
be more creative than dives-
titure  2.0 but doesn't say 
what that “getting creative” 
is. Tim Cowen drops a hint 
that it could be intercession 
by the EU legal authorities 
since the extortionate control 
of Verizon and ATT over the 
end loop enterprise customer 
hurts global supply chains.

The problem is that, while I 
am sure Susan Crawford 
"gets it," given the other fires 

burning, what attention can 
she get in the Economic 
Council? If the  FCC can find a 
way to address this great, 
but that will take a good 
number of months... of 
course EU action would take 
at least as long (?).

Can the affected large VPN 
supply chain oriented net-
works of enterprises get to-
gether and petition congress?  
Perhaps?  Could BT Global 
Services team with Level 3 to 
bring last mile fiber to  enter-
prise in the US?  No idea but 
that would be interesting.  
Barack was going have  a 
CTO.  Wouldn't this be a 
worthwhile issue for him?

Eric Lee: This week I visited 
Capitol Hill and saw a senior 
staff person of a Member who 
is friendly to tech companies 
and CLECs.  He  confirmed 
that the  ILECs were opposed 
to the NTIA and RUS broad-
band monies and plans but 
were helpless to stop the 
process, which originated 
with the  Administration.  This 
suggests strategically and 
tactically that we would do 
well to work with the Admin-
istration and avoid the  legis-
lative route.  Instead by al-
lowing the  Administration's 
initiations to move both 
within the  Executive Agencies 
and FCC and take the lead.  
This would mean, for exam-
ple, to participate actively in 
the National Broadband plan 
envisioned and not allow the 
ILECs to capture the planning 
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process.  Second, to  find 
ways of using rural BB de-
ployment to affect the poli-
cymaking process, e.g., to 
promote diversity of business 
models.

We need to celebrate the 
onset of this new Admin-
istration.  In this, I am 
with Harold Feld.  There is 
much to work with in the 
stimulus Act and we can 
look forward to more.  This 
won't be  Kevin Martin's FCC 
or George Bush's Congress.  
The ILECs may still occupy 
the pinnacle in Congress, but 
they no  longer do so in the 
FCC and Administration.

Why Fiber is 
Superior to 
Copper -- The 
Importance of 
Technology 
Choice
Cole: From Lightwave Direct, 
and sponsored by an FTTH 
council, the "other side" 
weighs in:

Ovum: FTTH benefits  Euro-
pean communities  -- A study 
conducted by Ovum with the 
FTTH Council Europe con-
cludes that FTTH positively 
contributes to improvements 
in socio-economic metrics 
such as quality of life, im-
proved productivity, better 

public services, and increased 
employment.

Robert Atkinson: I'm not 
surprised that a study would 
correlate various benefits 
with “high speed broadband” 
but why does it matter what 
technology is used?  Wouldn't 
the same benefits come with 
DOCSIS 3.0 cable  modem 
service or a  high speed wire-
less service? At what point 
does the “unlimited” band-
width of fiber, as a practical 
matter, allow applications 
that cannot be provided over 
any other technology?  Or, is 
the report biased by the 
sponsor?

Cole: I was of course point-
ing out the sponsorship -- 
that does not make the  study 
wrong, but should raise ques-
tions.

Your point about technology 
raises a long-standing discus-
sion about when and if differ-
ences in degree (upload 
speed in particular) constitute 
differences in kind. I believe 
from about 10 Mbps upload 
on, the game really changes, 
but others disagree. Some 
think ubiquity is key, at least 
above a  certain minimum 
(384K?). If we can count on 
"almost everyone" having a 
connection, the way we  count 
on them to have electricity 
and/or a telephone, then the 
game changes.

Even fiber does not guaran-
tee "game-changing" speeds; 

most muni builds are rolling 
out at existing (top-level) ca-
ble speeds anyway -- say 10 
Down, 2 Up, which I think is 
"too little" for true change. 
And, with refurbished tech-
nology (DOCSIS 3.0) or 
equipment, both cable and 
even ADSL have the potential 
to offer what I would deem 
"game-changing" speeds. 

So I agree with your second 
point -- it is probably not the 
technology per se that cre-
ates the change.

Coluccio: The more direct 
reply would be, anything 
short of fiber is now con-
sidered a stop-gap meas-
ure only. Even DOCSIS 3.0 
will strain to the point 
that, in order to make it 
work as advertised, ex-
traordinary measures at 
the neighborhood and 
block levels will be re-
quired.  It should be  no 
great surprise, then, that the 
Cable industry itself is now 
shifting its focus for future 
builds to FTTx and PON tech-
nologies, even if the majority 
of the latter have been RF 
over Glass until now (al-
though there's been some 
evidence of late that some 
smaller ops are beginning to 
look at point-to-point Ether-
net and TDMA-based PONs as 
well. All of that said, some-
times in order to fill in the 
"gaps", especially in cash-
strapped situations, lesser 
First Mile   technologies are 
deployed (and here  I'm not 
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trying to detract from wire-
less's  other benefits), but 
these inevitably require   a 
forklift before long.

Rood - to  Robert Atkinson: It 
is not the unlimited band-
width, but the near unlimited 
reach due  to very low at-
tenuation, in particular at low 
bit rates, that have provided 
the main gains for deploying 
fiber.

Fiber has been deployed first 
in the long distance, remov-
ing many repeaters per link 
compared to coaxial systems. 
Fiber also less expensive than 
radio relay links except for 
rough terrains and beats 
twisted pair transmission car-
rier systems hands down.

The benefits for fiber is that it 
allows for high-bandwidth 
with far less equipment and 
thus improved reliability, 
lower maintenance, and, 
when leased out, enabling 
a far more competitive mar-
ket.

I think the entire idea that 
it is the high speed broad-
band, that brings benefits 
is misguided, it is the very 
different market structure 
that raises competitive 
levels with open access to 
fiber, that brings benefits.

For the matter of a transmis-
sion systems performance 
(e.g. a submarine cable, or a 
radio or satellite link), it is 
not bandwidth, but the 

bandwidth-distance product 
that matters.

I think, if you want to pro-
mote FTTH, as the FTTH-
council does, one should 
come up with new metrics: 
e.g.

- calculate  the electric power 
consumption of an entire 
DOCSIS 3.0 based broadband 
USA vs a VDSL based broad-
band USA vs a FTTH based 
USA.
- calculate the required main-
tenance cost for the equip-
ment mountains in the out-
side plant
- calculate the expected MTTF 
and repair cost for the cable 
plant of DOCSIS, VDSL and 
FTTH
- calculate for various fiber 
plants the OPEX and addi-
tional OPEX cost to change to 
a pro-competitive design

For an introduction to  what 
such a calculation on OPEX 
looks like see:
http://www.itu.int/ITU-T/wor
ksem/asna/presentations/ses
sion_2/asna_0604_s2_p4_jb.
ppt where the presentation of 
John Brouse, the Network 
Operations director of Charter 
Communications, contains 
that data. [Editor’s note – it 
is 2004 data and the cost fig-
ures have  gotten much better 
since then.]

The blunt point is  this: A na-
tion, or any sovereign en-
tity, should do an OPEX 
calculation comparable to 

the one discussed in the 
study above at least once, 
and then ask themselves 
the simple question: are 
they trading off the CAPEX 
required for rewir ing 
against higher OPEX with 
DOCSIS and DSL technol-
ogy paths, and is it this 
t rade of f that br ings 
higher societal costs when 
compared to their capital 
outlay? 

It is not that difficult to dem-
onstrate  that FTTH is a  supe-
rior technology from an OPEX 
point of view, while bringing 
far more bandwidth. The  is-
sue  was and is  the CAPEX 
upfront, not the CAPEX de-
ployed in several tech cycles 
over a typical 25-30 year 
outside plant economic life 
cycle.

Somehow I have the strong 
impression that all kind of 
advocates have been fooled 
by, again and again, discuss-
ing the benefits of FTTH in 
terms of bandwidth and new 
applications. I have always 
shied away from that “won-
derful apps, wonderful serv-
ices” approach and think that 
many other, unspoken bene-
fits reside elsewhere.

The more hard-nosed argu-
ment seems to be:

1. A far cheaper fixed net-
work  in OPEX and annualised 
CAPEX depreciation
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2. The opportunity to re-
architect in a pro-competitive 
design
3. Lower energy consumption 
footprint
4. Higher reliability due to 
less active  components (a 
dumber network) per com-
munications link

And the dynamic enabling 
benefit is the opportunity to 
change gears from the elec-
tronics growth curve on a far 
steeper growth curve for op-
tical technology.

It is this type of "making the 
economic case" that some-
times seems to have  been 
forbidden in the policy fash-
ion of the last few decades. 

I have the  impression that 
this will soon alter, when pol-
icy makers facing a severe 
economic turn down start to 
grasp that maintaining tech-
nological neutrality is a very 
expensive policy during an 
economic depression, in par-
ticular when you observe that 
other countries do make a 
switch and consolidate on a 
far more efficient new tech-
nological system.

So yes, you might get all that 
high speed broadband bene-
fits by DOCSIS 3.0 you can 
imagine yourself, you cannot 
however get the operating 
cost advantages and dynamic 
benefits of FTTH.

Note: I have never been 
asked by the FTTH Council to 

write a report for them.  This 
view might not be fashion-
able  and deployable  for a 
lobbyist group.  Touting new 
broadband applications and 
serv ices is fashionable.  
Large opex cost reduction 
and improved competition as 
economic advantages tends 
to fly in the face of some of 
the FTTH Council's prospec-
tive customers. 

Coluccio: Hi Hendrik. That 
was an excellent set of per-
spectives. My earlier reply in 
this sub thread was far more 
abbreviated, but assumed 
many of the same aspects of 
fiber's enabling characteris-
tics that you presented. 
Sometimes being too close to 
something results in a ten-
dency to trivialize  or gloss 
over the fundamentals, but 
those  fundamentals need to 
be aired nonetheless. They 
often go unspoken due  to 
one's falsely assuming that 
they are already well under-
stood, when, in fact, they are 
not. Incidentally, your post 
comes uncannily close to 
serving as a rationalization 
for my business plan. ;) 

Earlier Frank A. Coluccio: 
Tim Nulty isn't pulling any 
punches here, echoing truths 
that have been aired here 
many times over the years 
(hat tip: Jim Baller):
 
Tim Nulty:  "The very 
widespread, duck the-
issue viewpoint that, 'We 
need broad band but we 

shouldn't be an advocate 
of any particular technol-
ogy, let a thousand flow-
ers bloom and the market 
select which is best,' is a 
crock!.. Broadband equals 
fiber.  Let's stop beating 
around the bush.  Indeed, 
let's stop using the word 
'broadband'. It has been 
abused to the point of 
uselessness,
Newman: I agree with this 
point of view. Claiming that 
one should be "technology 
agnostic" is at best a red her-
ring. In the case  of technolo-
gies that do, or do-not, en-
able a whole  new generation 
of applications, one has to  
focus on the best technolo-
gies. 

And there i s the t ime-
dimension to this process. If 
you delay the deployment 
and exploitation of the best 
technology at any stage, you 
delay the understanding of 
requirements and the orien-
tation towards the  next gen-
eration of "best" technology. 
So over the longer term, 
spanning a few generations, 
an attitude of claimed agnos-
ticism towards technology 
leads to a  delay in progress, 
and hence  a penalty due to 
lost enablement of the popu-
lation, that grows exponen-
tially over time.

Kelly (BT): I need to declare 
an interest - terminal fatigue 
with this ongoing and in-
creasingly sanctimonous de-
bate - OK, I work for an in-
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cumbent; typically organisa-
tions that invest shareholder 
funds against returns.  If 'tel-
cos' hadn't launched 'fraud-
band' on copper in the early 
noughties (flawed thought it 
may have been at the time 
and since), we would still 
have niche web content en-
joyed by a small number of 
insiders and kids sharing mu-
sic illegally ... a movement 
strangled at adolescence ... 
not the mainstream market 
we enjoy today.

Goldstein: Maybe  in the UK. 
Certainly that's not how it 
went down in the US.

Dial-up Internet became a 
popular public product start-
ing the  1992-1993 time 
frame, with real high-volume 
growth by 1995. The ILECs 
here  ignored it, occasionally 
making efforts to crush it. 
TA96 allowed CLECs to build 
the capacity for high-volume 
incoming calls; that pulled 
the ILECs' bacon out of the 
fire  as dial-up boomed for the 
rest of the decade. (I was 
working on AOL net from 
1995 to 1998 so I saw the 
growth rate, and how hard it 
was for the  slow-moving 
ILECs to add modem port ca-
pacity to their network.)

Cable companies started ex-
pe r imen t i ng w i th mass 
market-oriented cable mo-
dems in the 1994 time frame 
(noting earlier niche products 
going back to 1982), and as 
HFC rolled out (mostly done 

1993-2001), they added ca-
ble  modem support very 
quickly. Some enterprising 
folks figured out that telco 
alarm loops could be used for 
DSL, and they were the first 
to offer DSL Internet. (Some 
ILECs had tried and aban-
doned ADSL video in the 
early 1990s.) But ILECs put a 
stop to that, blocking the 
loops. With the 96 Telecom 
act, CLECs could get unbun-
dled loops, and they rushed 
to put in DSL.

Then, gradually, dawn broke 
over Marblehead. The ILECs 
started rushing out their own 
CO-based DSL in the  1997-
2000 time frame, largely fol-
lowing cable modem foot-
prints, less likely to go where 
cable hadn't. And while the 
rules required them to make 
it available wholesale, they 
often priced the wholesale 
above their retail. So they 
forced out the  independent 
ISPs. But only after the mar-
ket had been proven. 

Budde: I think  the problem 
with our group is that we in-
deed are  preaching amongst 
the converted, but one or two 
layers under us this debate is 
real and whether we like it or 
not we will have to repeat 
and repeat this message till 
we drop dead. Why because 
some of the counter forces 
have a  vested interest to 
spread Fear Uncertainty and 
Doubt. While they publicly 
will support FttH at the same 
to will do everything they can 

to delay FttH for as long as 
possible as they want to 
maximise their returns on 
previous investments. We 
might not always like  this but 
it is  a reality and politicians 
are often sympathetic to such 
arguments, and I can see 
their viewpoint.

What I am arguing for is 
that these incumbents sit 
with the rest of the indus-
try and the government 
around the table and dis-
cuss how to best imple-
ment FttH (make that a 
given). In that discussions 
the bottlenecks and stum-
bling blocks should be 
made clear and this is 
where the government 
can assist with policies 
and funding. In such an 
open debate I have no issue 
with taking on board the fi-
nancial realities of the in-
cumbents as well, but let 
them put their issues on the 
table so we can discuss them 
and find solutions.

A total lack of trust makes it 
impossible for us to  have 
such a discussion. Some 
countries are now moving in 
the right direction and in 
relative terms there is more 
trust in the UK, New Zealand, 
Netherlands and some of the 
Scandinavian countries.

As for the US, perhaps we 
should look at how we can 
better engage with the in-
dustry to assist this coun-
try also moving towards 
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such an environment. We 
did so with the Obama 
Transition Team, how can 
we build on this and move 
forwards?

Cecil to Joe Kelley: Outside 
of Bruce Kushnick  - whom I 
know well and won't mind me 
giving him a hard time <g> - 
I don't think  anyone  here 
truly believes there's any-
thing inherently evil about 
ILEC or any other form of 
telecommunications business.  
I think both Fred and Paul 
make  fair points which to my 
mind boil down to  the fact 
that any anger directed at 
any incumbent business 
per se on this list is misdi-
rected to the extent it is 
really frustration with 
market and regulatory de-
sign. Outside of docu-
mented bad acts there are 
no "good" or "bad" actors 
here.  All are rational eco-
nomic actors given their 
bus iness mode ls and 
methods.  

I think the greater point, too 
often lost in the specifics, is 
that the overall regulatory 
design is simply out of date.  
From this lawyer's perspec-
tive, for example, the regula-
tory system  in the U.S. is 
deeply flawed not necessarily 
because I think it does favor 
incumbents, but primarily 
because it is so imprecise and 
unpredictable to  the point of 
having very little internal 
consistency.  This  is actually 
worse than always favoring 

incumbents, but I think we 
can do a whole lot better 
than that.  And I don't think 
we do any incumbent any fa-
vors by keeping them stuck 
in incumbency.  Doing so only 
makes the inevitable changes 
in technology, business, cul-
tural and monetary cycles 
more sudden and painful.  I 
think what we all desire is a 
system that 's re lat ively 
transparent, predictable and 
fair (or at least equally unfair 
enough to count as fair).

As applied to the policy ques-
tion writ large, there is ap-
parently a growing consensus 
amongst the 10-15% or so of 
folks on this list who routinely 
pipe  up (as one can only 
guess with regard to  the si-
lent majority) that the regu-
latory world as it is no longer 
provides sufficient societal 
returns.  Incumbency in any 
business tends to  preserve 
whatever status quo was in 
place at the time that it was 
created.  Corporations, even 
innovative  ones, tend to lock 
into place certain business 
methods, and approaches to 
all sorts  of things, including 
use  and deployment of tech-
nology.   Thus, "drinking the 
kool-aide' but you can't have 
daily change either.  

Still, if we live  in a  world 
where it makes more busi-
ness sense to continue to de-
ploy very old circuit switched 
services because the subsi-
dies - both direct and indirect 
- are so great to make  con-

version to  DSL, for example, 
insane, then one  might ques-
tion the sanity of a system 
that makes it so.  Were I 
running that business, I'd 
fight any requirement to 
open up that plant to any-
thing other than that which 
maximized my shareholder's 
return, as would anyone.  As 
insane as it may be, if it's 
profitable (and legal), then 
sure - rational business peo-
ple will do it.  This is one of 
many examples.  And there 
are counter-examples, of 
course.  

All in all, therefore, none  of 
this is personal to any busi-
ness, or individual as much 
as it a collective  expression 
at frustration w/ policy, eco-
nomic and regulatory as-
sumptions that did not de-
liver as promised.  Ultimately 
the frustrations are  with po-
litical process b/c regulation 
of telecommunications, is, at 
its core, intensely political, 
which fact subjects telecom-
munications, technology, the 
Internet and its participants 
to the slings and arrows of 
outrageous fortune.  

Speaking of such fortune, 
based upon your experience - 
both in- and out-of-region, 
what changes would you see?  
Are the access markets in the 
U.S. sufficiently competitive?  
State of the 911 system ac-
ceptable?  Local franchising 
costs?  Building and conduit 
access?  Pole attachment 
rates? ROW and conduit fees?  
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Voice regulation vs data 
regulation?  Maybe this sys-
tem unchanged works per-
fectly from your perspective.  
I've stood before regulators 
who thought that the 1983 
breakup of AT&T was a mas-
sive mistake  and that all that 
has followed is proof.  I didn't 
agree, but was informed by 
the dialogue.  I don't think 
you'd advocate as much, but 
it doesn't matter.  I simply 
don't know and would wel-
come your input.  

So long as all minds remain 
open, we can have a profit-
able discussion.

Newman: I agree to this 
reasoned approach.

I do not think it is just repeti-
tion. Whatever we  think is 
reasonable -- financially in 
the US, from the point of 

view of innovation, strategy 
and competition, --  we are 
being bypassed. The FttH 
graph I sent is  simple fact. 
And more  countries are join-
ing the fray. 

I do recognize that repeating 
the same opinion, without 
new facts, does not add to 
the argument. But sending 
updates, with new facts as 
they emerge is something 
else. It is painting an evolv-
ing picture based on facts, 
that should change the opin-
ions of more and more of us 
on the list, if they are willing 
to listen, and also motivated 
to respond to the emerging 
picture. Rather than to  as-
sume one "knows it all" al-
ready. 

Some "know more" of the 
existing facts from their pro-
fessional perspective and 

daily experience (perhaps not 
in the global arena, really), 
others "know more" because 
of a honed ability (including 
long practice) to build road-
maps and to derive likely 
outcomes, in broad terms, a 
few years out [at least be-
tween the occasional revolu-
tions]. Both sides have  a lot 
to bring to the discussion...

It is so different in the 
[very high bandwidth] 
leased line market. We put 
out an RFP each year, and 
watch the competitive re-
sponses. The results are sur-
prising - prices are evolving 
downward, and several non-
selected vendors (and us too) 
are shocked by the competi-
tive realities each year.
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St Arnaud: At one time I 
would have vehemently dis-
agreed with Jim Baller on his 
comments below. But in-
creasingly I am coming of the 
opinion shared by Jim Baller 
and Tim Nulty that munici-
palities need to provide serv-
ices.

Goldstein: I'd like to think of 
it more as "public sector 
authorities", which could op-
erate at the municipal or 
higher level.  Bear in mind 
that munic ipal i t ies vary 
widely in size.  While Ottawa, 
for instance, has incorporated 
the whole county, and now 
includes forest and farmland 
within the city limits, some 
US states are divided into 
teensy-weensy municipalities 
with bizarro borders dating 
back to 19th century ethnic 
settlement patterns.  (Look 
up "boroughitis".)  Some are 
even discontinuous.  The ac-
tual focus of my academic 
career was state and local 
government, and I got to 
know how a  lot of these 
work.  Public authorities and, 
in some states, special dis-
tricts, can have more sensible 
borders.
Come to think  of it, how 
many urban areas still de-
pend on privately-owned 

mass transit?  While Massa-
chusetts has no county gov-
ernment and is  fully incorpo-
rated into  351 Cities and 
Towns, there are regional 
Transit Authorities like the 
MBTA that covers Boston, the 
LRTA around Lowell and (I 
think) the PVTA around 
Springfield.

But with local governments 
struggling and laying off po-
lice, fire, and teachers, there 
is no taste  right now for new 
tax- funded ob l i ga t i ons .  
That's why practical consid-
erat ions may requ i re a 
privately-owned entity under 
a new regulatory paradigm.

St Arnaud:  As many of you 
know we have been strug-
gling to deploy a customer 
owned fiber network in Ot-
tawa where we only provide 
passive home run fiber and 
the customers can then con-
nect at layer 0 to any service 
provider of their choice. We 
were hoping that this would 
get around the objections by 
the carriers in using someone 
else's infrastructure.

We have been in long series 
of discussions with an out of 
territory ILEC. The local team 
were very keen on our busi-

ness model as they knew that 
they only way they could 
compete with the local ILEC 
is by someone  else  under-
writing the cost of the  infra-
structure. But when the local 
team took the business case 
back to head office in their 
home territory the project 
was killed. The senior man-
agement was terrified that 
other ILECs would invade 
their turf with a similar strat-
egy.  The ILECs are much 
more interested in protecting 
their local monopoly rather 
than competing in someone 
else's backyard.
 
So we are stuck looking to 
provide cable and Internet 
services ourselves.  This ac-
tually requires a bigger in-
vestment than deploying the 
actual fiber (at least for a 
small scale  project), because 
you have to  purchase volume 
Internet transit to be com-
petitive. But the biggest chal-
lenges is arranging for deliv-
ery of cable  TV services. This 
is a  Byzantine  world if I ever 
saw one  and much more dif-
ficult and costly than arrang-
ing for Internet service.  I 
know that many municipal 
networks like Layfette and 
others have run into the 
same problem.
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What we desperately need 
is a North American or-
ganization than can han-
dle all these negotiations 
with ISPs, TV content pro-
viders etc and provide a 
bundled package for mu-
nicipalities to re-sell. Per-
haps NATOA in partner-
ship with NLR might be 
able to provide such a 
service?
 
Goldstein: That's  an impor-
tant point.  TV content is, fi-
nancially speaking, a big 
deal. The big cable  operators 
negotiate better prices than 
little guys can get.  Networks 
won't even talk directly to 
small operators, so they have 
to go through aggregators.  
Small incumbent cable  opera-
tors (in the US) usually be-
long to the National Cable 
Television Cooperative, which 
negotiates on their behalf 
(something like 3M subscrib-
ers, which is  a little  bit of 
clout), but they're closed to 
most newcomers.

I've talked to some CLECs 
about the  need for a similar 
body to aggregate demand 
and procure content on be-
half of smaller new entrants.  
But it's a chicken-and-egg 
problem. They can't get 
started without content, so 
either they never get started, 
or they deal with an aggrega-
tor.  And right now the vol-
umes are  pretty low, which 
limits their clout vs. what to-
day's aggregators can do.  I 
don't know of a good solution 

that is practical in the short 
to medium term.

Baller: You're both right. 
These are serious challenges. 
Fortunately, however, obtain-
ing content is not an insur-
mountable  problem. As to 
NCTC, a recent article reports 
that NCTC's 1100 members -- 
which include most municipal 
cable systems -- collectively 
serve 16 million subscribers 
(http://tinyurl.com/d5wua8). 
That would give NCTC a TON 
of clout if it were true, but I 
believe that NCTC's  members 
actually serve  about half that 
number. Even so, that still 
gives NCTC a lot of clout. 
Also, NCTC recently ended its 
moratorium and began to 
consider new applications in 
January 
(http://tinyurl.com/cg67xp). 
If we find that it is discrimi-
nating against new municipal 
cable providers, it's going to 
regret it. 

Budde: Interest ing last 
paragraph Bill. You know the 
TransAct muni-system  in 
Canberra (VDSL in operation 
for close to a decade now). 
 
I think that this was for the 
first time that we  faced a 
similar problem. We thought 
that if we could have some 
sort of an aggregation vehicle 
in the middle  we could utilise 
a particular content and serv-
ices bundle and use  it not 
just for Canberra  but also for 
several projects; this was es-
sential as the  Canberra  mar-

ket on its own was not big 
enough for such a media ap-
proach. TransAct was looking 
at that time  to either built 
new networks in other places 
or work together with other 
muni networks to replicate 
some of its model. Now a 
decade later we still don't 
have  something like  this. 
That is for a number of rea-
sons.
 
(Traditional) content is an-
other highly monopolised 
market and the content own-
ers want to pick-off each 
'sucker' (i.e. network opera-
tor) on its own, the game is 
played on their conditions 
only and this leaves hardly 
any margin for any network 
operator. Content aggrega-
tion is more of a media activ-
ity so its business history and 
skills is more  linked to that 
market. From a business 
model perspective this is a 
very conservative and again 
monopolised market.  Conse-
quently, very little business 
model innovation and coop-
eration comes from that side. 

With these two significant 
groups more or less out of  
the i r r each , the mun i -
network operators start try-
ing building such content and 
services models themselves 
and are rapidly coming to the 
conclusion that they are not 
good at it. With dwindling 
business model opportunities 
they try to make money out 
of whatever they can and 
that sees them sometimes 
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taking on functions from ISPs 
which brings them in compe-
tition with these providers 
and that causes problems of 
its own.
 
So I would be extremely 
interested in the experi-
ences from others as we 
have basically come to a 
dead end street without 
any clear vision on how to 
get ourselves out of this 
morass. I am not aware of 
any successful operation 
anywhere else.
 

Reorder the Process

It looks to me that the future 
has to be utilities based open 
fibre network. In order to 
built up extra higher margin 
revenues a value added in-
frastructure company/ or di-
vision should be attached to 
the utility operating data cen-
tres, content hosting, cloud 
computing, billing, network 
management, and offer that 
to  individuals (UCG) and 
companies. In other words 
stay totally away from the 
content itself, ISP operation, 
etc.
 
Once you have this structure 
in place content owners and 
content aggregators will on 
their own terms start building 
their business models on that 
infrastructure and they might 
consider using the  value 
added infrastructure services, 
but for the rest want to  run 
this business totally separate 
and independent from the 

network operator. Of course 
they will only become inter-
ested if such a network  has 
sufficient mass, that's why 
very little activity is taking 
place on the current FttH 
networks as hardly any of 
them have reached any mass 
that warrant these media and 
services companies to start 
using them. They rely on the 
operators building a network 
based on the principle: 'built 
and they will come'. They 
don't want to make any 
commitment upfront but are 
happy to come onboard once 
you have got the network in 
place.
 
So, in most situations, 
only utilities based or-
ganisation can afford to 
built such networks and 
this again makes munies 
an ideal partner in build-
ing FttH networks, for all 
the 'common good' rea-
sons that we have been 
discussing extensively on 
the LIST.
 
Baller: Bill, I  had always 
hoped that you, Dirk, and 
others would prove me 
wrong, so that we could learn 
from your experiences and do 
it your way.  Contrary to 
popular myth, municipalities 
in the US would generally 
prefer to provide only infra-
structure or wholesale  serv-
ice.  Those that provide  retail 
service typically turned to 
that model only because they 
found that other models 
didn't work for them.  As 

Terry Huval of Lafayette  puts 
it, retail service is the toll 
that municipalities must pay 
to get the fiber they want 
and need.  Fortunately, in 
most cases, retail service  has 
worked very well so far; in 
some cases, spectacularly so. 
 
Still, I'm not convinced that 
there's no way to break 
through this barrier.  Hope-
fully, intelligent multi-sector 
cooperation will provide  the 
key that unlocks the door. 
Let's keep on working to 
make this happen. 
 
In the  meanwhile, I believe 
that those who condemn mu-
nicipal retail service are doing 
a real disservice to the com-
munities involved.  After all, 
communities that are serious 
about fiber have to look real-
ity in the face.  They can't go 
with an infrastructure or 
wholesale-only model out of 
ignorance, ideology, or politi-
cal expedience.  If they want 
to acquire a fiber network to 
support economic develop-
ment, educational opportu-
nity, global competitiveness, 
modern health care, etc., 
they must do what works for 
them - not what may work 
under different conditions in 
Asia, Europe or anywhere 
else.  In my biased opinion, 
municipalities that decide  to 
pay the toll of providing retail 
service deserve applause, not 
condemnation -- and all the 
support we can provide them.    
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On March 10 - 11 a lively 
conversation mushroomed 
from a pointer to a presenta-
tion regarding the concept of 
a National Light Path Net-
work.  In the context of net-
work  architecture discussion 
began.

Kevin Barron: Fiber is public 
infrastructure; government 
builds public infrastructure. 
FULL STOP. [Editor - and 
later]

If we stop the petty squab-
bles over layers 0 and 1, we 
could actually see some of 
the 10-to-1 return on in-
vestment in BB infrastruc-
ture. My fear though, is 
that even with the col-
lapse of the market, the 
religious dogma of the 
"free market uber alles" 
will continue to obscure 
the fact that fiber is basic 
infrastructure (which *re-
quires* public ROW's in 
most populated areas). 
We continue to be cap-
tives of that dogma, even 
while our economy melts 
down, our ret irement 
plans go up in smoke and 
unemployment hits record 
highs as a result. 

The bogeyman of "big 
government" has been 
used for 20 years in this 

country as a smokescreen 
to effectively capture it 
and primarily turn it into a 
hired gun for industry. 
Government has a  valuable 
role to  play as witnessed by 
the "deregulation" of the fi-
nancial markets that have left 
us in the mess we are in. 
Even Greenspan is calling for 
nationalizing the worst of the 
industry (although dumping 
toxic waste on the taxpayer 
is not my idea of fair play - I 
have some debt I would also 
like to share with my fellow 
taxpayers!).

Every sector of society has an 
important role to play: indus-
try, government, individuals. 
None of these sectors can 
operate without the others, 
and require a balance to cre-
ate a  stable  society. When we 
start to believe any one sec-
tor is more important or 
should dominate, we get into 
trouble. On the other hand, 
when each sector is produc-
tive  within its sphere, we can 
perhaps reach Car lo t ta 
Perez's "Golden Age". Yes, 
the devils' in the details, but 
I don’t think we can have any 
meaningful discussion (either 
here  or in DC) until we ac-
knowledge that requisite bal-
ance  between the  three 
realms.

Cole: Kevin et al -- the  two 
assumptions (and/or "self-
evident truths") in your 
statement are  NOT fully ac-
cepted, even on this list of 
raving fans (although I do 
accept them).

Assumption/Truth #1. high-
speed computer connectivity 
is public infrastructure.   Un-
fortunately for all of us, this 
is NOT self-evident to many 
people including many work-
ing and/or leading provider 
organizations.

Assumption/Trust #2. only 
fiber counts, as anything else 
is just a stop-gap. We have 
people on this list who think 
universality at some "greater 
than dial-up" speed is much 
MORE important than high-
speed, especially in remote 
and/or under served areas 
with only dial-up at present.

And even more unfortunately, 
we have people who are will-
ing to accept #1, and per-
haps #2, and still dream that 
somehow "competition" will 
save us. Or that "self-help" 
will save us. Or that "federal 
financial incentives" will save 
us. Or that "munic ipal/
community ownership" will 
save us.
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Note that electricity has been 
over the #1 hump for dec-
ades, and we still have de-
bates about public versus 
private, large versus small, 
fossil versus renewable, cen-
tralized versus distributed, et 
al. at the generation, trans-
mission, and distribution 
stages.

So -- even granting #1 and 
#2, we are  NOT at "FULL 
STOP" but still have choices 
about ownership, operation, 
operating rules, etc.  But if it 
were easy it would not be 
nearly so fun.

Barron:  I wouldn't charac-
ter i ze i t as "on ly f iber 
counts". Ubiquity is every bit 
as important; so in the first-
mile space, wireless is a cru-
cial player (and even in some 
difficult backhaul scenarios). 
But certainly even the most 
ardent wireless advocate will 
admit that we need to fiber 
up.

Goldstein: Let me add my 
support for that.  Yes, the 
end game in most cases is 
optical fiber.  But decent-
speed wireless can reach a 
lot of places today where  the 
same money spent stringing 
fiber would allow far fewer 
people to be  reached.  And 
there are still places where 
you just can't get fiber in 
practice (due to things like 
the terrain and CEQA- Cali-
fornia Environmental Quality 
Act).

Investment in new cop-
per, even coax, seems like 
an idea whose time has 
gone, though.

I'm always concerned about 
analogies.  "Highway" is a 
useful one but imperfect -- 
we don't pay based on what 
we're carrying, but do pay a 
usage-related tax (on fuel) to 
pay for it as a commons.  
Most of the  cost of road 
transport, though, is not in 
the highway itself, which is a 
shared, non reserved re-
source.  It's in our own vehi-
cles, which are  autonomous.  
It's the ultimate "dumb pipe".

I don't see  any glass having 
that nature.  If it's shared, 
then it's got to either have 
reservation (my lambda, my 
TDM slot, etc.) or it has to be 
switched at a higher layer, 
which in turn implies a  com-
mon protocol (like "Ethernet" 
datagramme frame relaying, 
IP, or perhaps a  lambda-
switching control protocol).  
So that requires network 
smarts.  As such, a highway-
style financing arrangement 
(public resource, just put 
there to use) seems unlikely.

Baller: Hold on.  We're  mix-
ing apples, oranges, and ba-
nanas.  Access to “public 
rights  of way” and access to 
“support structures” are not 
the same thing.  Welcome to 
the wonder fu l wor ld o f 
American law. 
 

For example, if a  service pro-
vider obtains a local franchise 
authorizing access to the 
public rights of way, that 
does not include a right of 
access to the telephone or 
electric utility poles in the 
locality.  For pole attach-
ment rights, the provider 
would have to deal with 
the utility itself, meeting 
its engineering and other 
requirements, including 
its requirements for pay-
m e n t o f m a k e - r e a d y 
charges and annual at-
tachment fees.  This dis-
tinction has long been recog-
nized in the  federal Commu-
nications Act.  

If a local government unrea-
sonably refused to give  a 
provider access to the public 
rights  of way, the  provider 
would have a  claim under 
Section 253 of the Act.  If the 
provider was a “cable sys-
tem” or “telecom carrier” and 
a utility refused to give it ac-
cess to its poles or sought to 
charge rates in excess of the 
maximum rates prescribed by 
the FCC's rules, the would-be 
attacher would have a claim 
under Section 224 of the Act. 
 
(BTW, pure Internet service 
providers have no attachment 
or rate-protection rights un-
der Section 224, at least until 
the FCC completes a  pending 
rulemaking in which it is con-
sidering putting cable sys-
tems, telecom carriers, and 
ISPs on the same footing.  In 
the meanwhile, municipali-
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ties, cooperatives, and rail-
roads that own poles are ex-
empt from the federal pole 
attachments requirements 
under Section 224.)
 
But that's not all.  Access to 
towers and other outdoor 
wireless support structures, 
is governed by Section 332 of 
the Act, which tries to  bal-
ance  the interests of wireless 
providers with the interests 
of homeowners in esthetics, 
property values, etc. -- which 
are covered by local zoning 
and other land use laws.  In-
door facilities  (e.g., wires, 
risers, etc.), are regulated 
under still other federal, 
state, and local rules.  For 
example, the Marco Island 
litigation against Comcast 
that I mentioned a few weeks 
ago involved the interplay 
among the  FCC's inside wir-
ing rules, the Florida Decep-
tive  and Unfair Trade Prac-
tices Act, Florida condomin-
ium law, and Florida antitrust 
law. 
 
This may all sound very com-
plicated, but it's really not.  
Those who do business in this 
space on a daily basis seem 
to understand the rules well 
enough.  They may not like 
some of the rules, but that's 
a carol for another Christmas.  
 
The bottom line is that one 
can't just loosely lump “ac-
cess rights” together and deal 
rationally with the many 
competing interests involved. 

Two Very Different 
Legal Approaches
 
Erik Cecil:  Jim, with all due 
respect, welcome to Ameri-
can Democracy.  American 
Law is a mess.  We're here to 
reshape it, not to  re-fit our-
selves back into framing that 
no longer serves the highest 
possible goals for all in-
volved.  And I am one of 
those  who play in all these 
realms all the time and un-
derstand them intuitively.  
And, since we're on the  topic, 
for every Comcast case, 
there is  a White Plains case.  
Governments, including mu-
nicipalities, overreach just as 
much (and sometimes more) 
than corporations.  But the 
point of this discussion is not 
to drag us back into the Act 
or the Act's definition and 
framing of competing inter-
ests.  

The solution I specifically 
proposed was to eliminate 
the fee-generating dance - 
because when I'm running 
and managing all sorts of 
these kinds of  litigation I 
get tired of the fees.  And 
it's no secret that these 
disputes tend to be self-
perpetuating.  It is, there-
fore, the very basis of a 
framework that pits all 
sorts of common interests 
against each other for we 
know that:

1.  ROW is dirt and space.

2.  The  costs of communica-
tions have gone way up but 
what the networks, in and of 
themselves do, isn't all that 
different.  We get more, but 
it is more of the same.

3.  The market places 
premium values on appli-
cations and wants to drive 
commodity prices as low 
as possible.  Wood is  a 
commodity.  Poles are  a 
commodity.  Conduit is a 
commodity.  Copper is a 
commodity.  Coax is a com-
modity.  

4.  Regulation places a 
premium on commodity.  
It drives commodity prices 
up.  It pretends that tele-
com bits cost more than 
cable bits and has no idea 
of what to do with bit bits.  

This lends itself to  the  insan-
ity of pole  attachment battles 
where telco and electric utili-
ties have  taken down and laid 
live operational cable and 
telco plant on the ground or 
charged $7 per pole  one day 
and $53 the next because of 
a change in law.  Nothing on 
the poles changed one bit.  
Sure they had their justifica-
tions; there is never a short-
age of justifications.  And I'm 
certain that from their view-
point the justifications were 
reasonable.  But that's NOT 
the point.  The point is in 
questioning a system that not 
only creates but energizes 
and rewards this endless in-
ternecine warfare.
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Nothing could be better, hon-
estly, than a world that 
worked well enough to put 
you and me both out of the 
business of fighting these 
battles.   Why cut into the 
discussion and restart a 
thread with a  refrain to 
American LAW?  On an im-
mediate  level this misses the 
point, but the examples you 
cite actually make the  point 
quite forcefully: there's no 
real progress to be had within 
American Law.  It's broken.  
There is no antitrust and not 
much in the way of rational 
regulation either.

Rationally Fund Dark 
Fiber Utilities

Accordingly, I'd like  to ask 
you whether you'd see  im-
mense value  in a world where 
we could build and rationally 
fund dark  fiber utilities, give 
strands to any qualified entity 
who wanted to provide serv-
ice along the following lines:

A.  Any player can provide 
service: telco, cable, wire-
less, ISP, muni-co whomever.

B.  All players pay the  same 
exact flat rate for access to 
fiber optic (conduit or pole - 
one flat rate - nationally), 
collocation space, power re-
gardless of "service" pro-
vided.

C.  All bits are "telecommuni-
cations" in the sense that 
common carriage applies to 

anything on any network 
anywhere at any time without 
regard to  jurisdiction, service 
type, underlying provider, 
anything.  

D.  One flat fee to replace the 
insanity of dealing with seven 
or eight thousand local fran-
chising authorities.  Flat fee 
applies only to physical layer 
facilities.  There's no such 
thing as channels, cable  TV, 
telephone, or anything else 
becasue there's no need.  
Just light the  stuff and pro-
vide what people want.  Be 
product ive and make 
something new instead of 
endlessly fighting over 50 
and 100 year old technol-
ogy and business models.  
We have the means.

E.  National franchising.  Not 
state, not local.  

F.  Access standards per Sec-
tion 253 of the Act, and as 
codified in recent FCC cases, 
including the Section 621 
Cases except we erase  all of 
the regulatory silos because 
they are relevant only to the 
past and persist only in the 
present because we continue 
to tolerate them or are just 
too lazy to create anew.

G.  Zero intercarrier compen-
sation.  It's all bill and keep.  
We got to pure peering for all 
networks. Mandatory.  No 
charges whatsoever.

H.  Building access is  man-
dated - say under Section 

201 - any provider can pull 
fiber in any building conduit 
at any reasonable time.  
Wireless - e.g. dish and fixed 
can already attach anywhere 
any time subject to reason-
ableness.  There's no reason 
we can't do the same thing 
with physical facilities.  The 
only a l lowable  charges, 
therefore, are  those associ-
ated with any retrofit neces-
sary - say coring through 
floors to  run conduit - but 
that work can be done by any 
qualified contractor.  No 
charge for closet space, no 
charge for conduit space, and 
straight pass through on 
amps.  Building benefits 
enormously by the presence 
of communications connec-
tivity anyway.  (There is no 
taking here - there is a giving 
- we know that because, 
were we to yank all commu-
nications connectivity out of a 
building, no landlord would 
be able to rent the space  for 
anything other than maybe 
as a warehouse).  Ditto for 
any city or community.  

In other words we BAN any 
addi t ional over the top 
charges of dirt and space 
vendors because they need 
to focus on the benefits of 
things creating rather than 
extracting money from  things 
they did not create - DIRT 
and spaces inside  of dirt or 
concrete - its just empty 
space through which one 
pulls fiber optic.  (And let's 
not forget that the City of 
Dallas once  tried to  charge 
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Teligent - my old client; and 
AT&T a FEE for radio waves 
riding "through" city space.  
That's silly but had to go to 
federal court for a  year to get 
resolved.  But charging for 
photons moving through 
wave guides is no less silly 
than what Dallas pulled or 
taxing a nearby star for the 
light it casts across the land-
scape.)  

Baller: Erik  - you said 
“American Law is a mess.  
We're here  to reshape it, not 
to re-fit ourselves back  into 
framing that no longer serves 
the highest possible goals for 
all involved.”
 
That may be why you're 
here, but it's not why I am 
here.
 
I agree  with several of your 
ideas, and I  find the rest in-
teresting, even if I don't 
agree with them.  At bottom, 
however, I don't believe that 
your package of proposals 
has any realistic chance of 
being enacted in the foresee-
able future - at least in the 
absence of an unthinkable 
catastrophe or a rapid accel-
eration of the collapse of our 
economy. 
 
F o r y o u r p a c k a g e o f 
changes to become a real-
ity, federal, state, and lo-
cal legis lat ive bodies 
across America would 
have to decide that there 
was a pressing need for it.  
They would do that only if 

an outraged public de-
manded it.  Where's the 
rage?  Polls indicate that the 
American public has many 
other, higher priorities, and it 
is generally satisfied with the 
crap that passes for broad-
band in this country.  What 
will it take, and how long will 
it take, for the public to  see 
the light?  Three years?  Five 
years?
 
Now let's suppose that we've 
arrived at the point at which 
the public was indeed ready 
for serious change - not the 
relatively minor changes that 
both parties called for during 
the recent national elections.  
Suppose further that this re-
sulted in the  introduction of 
your package of proposals in 
Congress and other relevant 
legislatures.  Given the vast 
destruction of expectations, 
interests, and property rights 
that some of your proposed 
changes would produce, 
there's no assurance that 
Congress and the other legis-
latures would ultimate em-
brace  your proposals.  But 
let's suppose  that they ulti-
mately did.  How long would 
that take?  An additional two 
years?  At best.  More likely 
five years. 
 
Then the litigation would be-
gin.  How long would that 
take?  At least seven years.  
Maybe 15 years.
 
So, we're talking 12-25 
years.  I don't think that 
America has the luxury of 12-

25 years of self-immolation, 
while the Asian and European 
nations move rapidly into fu-
ture.  Personally, I'd prefer to 
devote my energies to push-
ing America to  set ambitious 
goals and to implement them 
through bold but incremental 
changes to our legal struc-
ture.  

Cecil: I'll concede  up front 
that I'm  swinging for the 
fences here.  I  will, therefore, 
concede that this  is miles 
away from the way things are 
today and in conventional 
terms it might take a genera-
tion for all of this to happen.  
But that's not really how 
change occurs.  Rather, it 
bubbles along in the back-
ground for a really long 
time and then suddenly 
explodes into public con-
sciousness. 

We are already at a  crisis 
point. Present business mod-
els will not hold up under the 
strain. They can't. The  money 
just isn't there and will never 
return in any sense that it 
was there in the  first place.  
Moreover, your client set is 
deeply invested in putting 
conventional telecom out of 
business; that may not be 
their conscious aim - and I 
don't really care if it is or not; 
I've been around long enough 
to know that if anyone can do 
it, it's city hall.  City hall is 
hell to fight.  I'd rather liti-
gate against bellco than take 
on a Section 253 case against 
a city; those are hell.  They 
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tend to end up in places like 
the Supreme Court - and 
that's a long and expensive 
journey.  Kind of have some, 
uh, empathy having been 
near that sort of thing.  

Still, the cities or towns or 
municipalities either own or 
control the ROW most of the 
time or at least enough of it. 
They own the poles. They 
don't report to shareholders. 
they have a tax  base, and 
they get to tax their competi-
tion.   That's a  sweet market 
position to have.  From where 
I sit, therefore, I think  that 
your guys will win.  And you 
are the hero of that set.  
Meanwhile everyone  hates 
bellco and they hate cableco 
too.  CLECs are gone.  All 
that leaves is wireless and 
the two biggest ones are 
owned by bellco, so you tell 
me how much more change 
is necessary before there's 
change.  I'd really like to 
know b/c if that's not what's 
going on, I'm really missing 
something here. 

Third, per above, I don't buy 
the "we  can't change it will 
take too long, we don't have 
time" theme on two levels: 
(x) the plate tectonics have 
already shifted; (y) it is an 
artificial assumption that 
keeps us stuck.  Apply that 
same reasoning to  any socie-
tal change; the results, and 
the weakness of those sorts 
of justifications are readily 
evident.  

Fourth, it is precisely these 
sorts of thought experiments 
that resulted in action at 
smaller levels, which changes 
led to much larger ones.  
Much of what ended up in the 
1996 Act, for example, had 
already been tested at the 
state level.  (And as much as 
I criticize the 1996 Act (and 
the entire  1934 Act for that 
matter), there's a whole lot 
of good stuff that came from 
all of it).  Much of what will 
end up in the next rewrite 
will have  to  do with what you 
and your clients are doing 
right now.  They and you do 
have a national agenda, are 
working hard at political lev-
els to accomplish that, and 
have more than enough re-
sources to effectuate signifi-
cant change.  I expect, for 
example, that legislation pro-
hibiting states from restrict-
ing municipal entry will get 
through Congress within the 
next 4 years.  I don't neces-
sarily oppose that either, but 
I do think it fair to hold all 
parties - including govern-
ments of all sizes - just as 
accountable as we seek to 
hold corporations.    [snip]
 
Enough people and enough 
smart, energetic, and com-
mitted people see the light 
that change will happen.  It 
already has.  

This time around the munici-
palities and communities will 
lead the way.  And, again, I 
commend much of what you 
have done  on behalf of com-

munity networking.  I admire 
and celebrate it precisely be-
cause I am not wedded to 
any single business or regula-
tory design.  

What I do not think is use-
ful, however, is any per-
petuation of failed regula-
tory models that result in 
incessant grinding of op-
posed interests that do 
not necessarily have to be 
opposed.  If we look  at this 
issue through the lens of 
game theory, it seems to fit 
the 'prisoner's dilemma' pre-
cisely because this  is a  non-
zero sum  game.  We also 
know that cooperation is  al-
ways the  best strategy within 
such an environment.  No 
field, it seems to me, better 
fits the prisoners dilemma 
than telecommunications 
precisely because all of the 
parts are  so incredibly and 
intricately interrelated.  It's 
why I  posited the idea of "in-
terstructure".  

I did so to speak to the 
need to look at the system 
not as independent game 
pieces whose rival inter-
ests are best served by 
fighting those of other ri-
vals, but rather to see it 
as a deeply intertwined 
and interrelated system 
whose value is maximized 
ONLY when all of the parts 
cooperate.  If  that is true 
then the only systems we 
should seek to create are 
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those which encourage 
incentive to align.  Accord-
ingly, for these reasons and 
the countless reasons cited 
on this list, economic litera-
ture, and the best thinking I 
hear coming from all direc-
tions, I cannot imagine better 
reasons for considering all of 
this more deeply right here 
and right now.

You (Jim Baler) said:  So, 
we're talking 12-25 years.  I 
don't think that America has 
the luxury of 12-25 years of 
self-immolation, while the 
Asian and European nations 
move rapidly into future.  
Personally, I'd prefer to  de-
vote my energies to pushing 
America to  set ambitious 
goals and to implement them 
through bold but incremental 
changes to our legal struc-
ture.  
I (Erik Cecil) comment: Bold 
but incremental?  Bold but 
incremental is simply incre-
mental in all caps and a 
really zippy brochure.  Bold 
but incremental is what all 
the lobbyists used to say of 
any incremental rewrite of 
the Act - "it's a milker".  
Same assumptions, same 
process, same procedure, 
same results.  

Bold but incremental is a field 
day for DC firms and consult-
ants - nothing more that K 
street loves than change in 
legislation - damn, my inbox 
is nearly overflowing with 
newsletters from all over DC 
explaining why my clients 

have to  spend money on 
someone to tell them how to 
get this money or that, how 
to make the most of this 
change or that change, or 
how or why they have to get 
involved right now so they 
can "impact" this "important 
rule making" or this "critical 
legislation".  There's a reason 
DC has more lawyers than 
any single state in the  nation.  
It's not because Congress is 
there.  It's precisely because 
there's money in the changes 
that Congress makes and the 
real or perceived necessity of 
influencing Congress, and 
then influencing every mini-
congress and mini-judiciary - 
the Executive Agencies.  

And let's be fair - I  did that 
for a very long time, and am 
back into the consulting 
game myself - I will be doing 
it again.  So I will readily ac-
cept responsibility for my 
past actions and willing if not 
enthusiastic participation in 
that game.  I still play it and 
I still enjoy it; I plan to make 
some money doing it too.  I,  
therefore, DO  NOT think it is 
bad or evil or wrong.  I zero 
in on this precisely to beg 
the question of "to what 
end"?  If  we are to engage 
the machinery, and there's 
no avoiding that, what's 
the key change?  

BUT If you really think "bold 
but incremental change to 
the American legal system" is 
going to fix  this, I AM ALL IN.  
I will support you and it 

110%.  Just kindly tip your 
cards if you could.

Defining an Agenda to 
Match Our Challenges

In closing, I will gently ob-
serve that you've avoided all 
of my questions, not re-
sponded to a  single  point, 
and pretty much told me that 
change takes forever so don't 
even try unless it's “bold but 
incremental change.”  So I'll 
take it up on your terms.  
Which of the  following - or 
subset thereof - are princi-
ples and/or concepts where 
we can find agreement?  
Which are simply insane and 
will never work?  Which are 
neither, but perhaps interest-
ing?  Where is it that coop-
eration would render the 
greatest benefits to your cli-
ents?  

For example, they cer-
tainly have to hate the 
fact that they cannot get 
systems built without 
worrying about litigation 
from bellco and utility co - 
it is out of that very con-
cern that I thought that 
where a city or municipal-
ity could give away fiber 
optic, you'd avoid all kinds 
of trouble.  I can imagine 
standing up in court or 
hearing and saying, "Your 
Honor", or "Commission-
ers"  "Company XYZ com-
plains of a taking.  Hon-
estly, I'm astonished.  
What we have here is a 

THE COOK REPORT ON INTERNET PROTOCOL	 MAY 2009

© 2009                       COOK  NETWORK CONSULTANTS   431 GREENWAY AVE.  EWING, NJ 08618-2711  USA      
 PAGE 64



giving.  Allow me to ex-
plain ..."  It seems to me 
the incremental cost of 
additional strands will be 
minuscule in lost money, 
time and profits relative to 
litigation.  Even if there is 
litigation, I'd rather open 
the case with a giving 
than one that looks like 
city is competing against 
private business.  And 
honestly, this game is not 
really won on who con-
trols the facilities - in the 
narrow sense yes, but in 
the bigger sense - in the 
20 year horizon - it's won 
on providing people what 
they want; it's won on 
customer service; it's won 
on abundance.

1. Build conduit and dark fi-
ber.

2. Provide fiber to  any quali-
fied entity on equal terms - 
whether muni, bell, CLEC, 
ICO, ILEC, Wireless, or ISP.

3.  Level the fee field - one 
single rate  on all poles, all 
ROW - make it national if 
possible.  Rates are mostly 
arbitrage and mostly arbi-
trary; the  only thing that gets 
proven at cost proceedings is 
who has most money to pur-
chase the best experts and 
lawyers to put on the biggest 
case.  No state or federal 
agency on the  planet can 
swallow, much less digest the 
volume of information even a 
relatively modest operation 
can put into the mix.  Com-

modity pricing for commodity 
inputs; let's get the incen-
tives to disguise monopoly 
rents as something other 
than extortion "fair cost" "ac-
tual cost"  "property interest" 
out of that game.  Those 
things only make sense in a 
world where we agree  to as-
sume without question they 
make  sense.  We certainly 
can realign interests so that 
the incentives are all pointed 
toward lowering cost instead 
of justifying it.

4.  Communications networks 
are a national priority. Give 
all municipalities rights of 
condemnation on zero or 
near zero cost access to loca-
tions inside of buildings nec-
essary to run conduit for pur-
poses of providing fiber op-
tics.  The statutory offset - 
to prevent takings objec-
tions - is the value of hav-
ing fiber optic available to 
their tenants.  I can tell you 
from direct experience most 
building owners are thrilled to 
have good fiber optic connec-
tivity and they mostly wel-
come it.  Maybe we don't 
need this part at all; perhaps 
there's another way to do it - 
some sort of offset to en-
courage the behavior so the 
5th Amendment crowd's hair 
doesn't burst into flame.

5.  Sooner or later we'll have 
to level the playing field with 
intercarrier comp but hon-
estly that's not a priority in 
my mind.  That playing field 
will level itself - it's con-

stantly at war; the partici-
pants on all sides have 
flipped positions so many 
times that sooner or later an 
insightful judge, jury or regu-
lator is  going to decide the 
case that just takes it all 
down.  One good shot to the 
filed rate doctrine and we'll 
see the entire  thing come 
down.  

6.  Level the siloes.  They are 
mostly irrelevant to where 
technology, people, and mar-
kets want to go.  Bits equal 
telecommuniations. Single 
minimal rate. (This also 
means, that I think  Fred's 
ideas around loop co have 
much to commend to them; 
so another way at this is to 
add to loopco poleco, ROWco, 
collocation-co under one sin-
gle, non-retail, commodity 
provider entity - and perhaps 
we have meaningful change 
instead of change chasing 
meaning.)
 
Thanks in advance for your 
attention.  You've  been more 
than kind in tolerating my 
questions.

Paul Budde: Hmm tricky 
one Erik and Jim
 
Those who have followed 
some of my arguments will 
guess that I do lean towards 
Erik, if we are not bold and 
don't challenge  the current 
system it is going to take also 
at least 15 years before we 
see changes, so there is in 
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my opinion not a lot to loose 
by being bold.
 
However, in a rational way 
Jim is correct unless we can 
either create massive uproar 
or unless something very 
dramatically happens, the 
chance o f c rea t ing the 
change or even part of the 
change, as so passionately 
expressed by Erik, won't oc-
cur.
 
The way I would like to 
handle this is to maintain 
the more radical call for 
change, of course in the 
hope that we will be able 
to get at least some of this 
implemented at a mini-
mum we will get some 
people thinking. (As a 
matter of fact we do al-
ready have some very 
senior people in the Ad-
ministration at least inter-
ested in these more radi-
cal approaches.) This will 
create cracks in the sys-
tem and than when that 
happens we need to be 
opportunistic on how to 
wiggle ourselves into 
these cracks to establish 
changes and that will be a 
matter of give and take, 
more along the lines Jim is 
talking about.
 
In one of our previous dis-
cussions we discussed the 
pros and cons of structural 
changes vs . grass root 
changes (e.g muni broad-
band). If, through guerrilla 
warfare, we could get FttH 

muni penetration reaching 
10% or so I bet we will start 
seeing cracks appearing in 
the incumbent fortresses and 
that would accelerate the 
change  enormously. Conse-
quently our bold activities 
when well executed don't 
have to see the system start 
to change overnight, we can 
be the  lever that actually al-
lows the system to implode 
on itself. You can see in 
some of the European and 
A s i a n c o u n t r i e s h o w 
quickly things can change 
once the incumbents de-
cide that they have milked 
the old system for long 
enough and start moving 
toward a more open net-
work environment. It can 
happen rather quickly (2-
3 years)
 
I think that its great that we 
have both sets of people with 
the LIST and in a  combined 
effort I am  sure that we can 
create change and that we 
will be  able to get this sooner 
rather than later. If it comes 
to the crunch we  will also 
have to sit down and negoti-
ate the best possible  out-
come at any given time and 
than continue  to  create the 
next crack and the next vic-
tory. It certainly will not be 
easy, but hey that's why we 
are THE LIST!

Baller: Paul, let me be clear.  
I am not in favor of guerilla 
warfare.  I do not want to  
destroy the incumbents.  I 
am not eagerly awaiting, let 

alone working toward, the 
implosion of America's  tele-
com system.  We are not in 
this together.    
 
Furthermore, I have worked 
with a great many American 
municipalities, but I cannot 
name even one  that thinks 
the way you and Erik appar-
ently assume municipalities 
do.  Municipalities are inter-
ested in advanced communi-
cations networks, not for 
their own sake, but primarily 
as vehicles to achieve  critical 
community goals  - including 
economic development and 
competitiveness, educational 
opportunity, public safety, 
affordable modern health 
care, energy efficiency, envi-
ronmental sustainabil ity, 
good government service, 
preserving free speech and 
democracy, digital inclusion, 
and many more.  In my ex-
per ience, munic ipa l i t ies 
would almost universally pre-
fer to achieve these goals by 
working cooperatively with 
the private sector.  They take 
matters into their own hands 
only if they have concluded, 
after careful study, that doing 
so is their best option. 
 
You and Erik may have  given 
up on the  private  sector and 
the American legal system, 
but I have not.  You may ul-
timately turn out to be right.  
I respect that.  If so, I will 
have failed, because I'm 
working to achieve  more, not 
less, harmony between the 
public and private sectors, 
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including the incumbents.  If 
I fail, I'll move in a  different 
direction, but at least I'll 
know that I did my best to 
give cooperation a chance.      
 
Cecil: [Jim:] None of what 
you say below comes even 
remotely close to points I've 
made.  I'm not sure whom it 
is you are  responding to or 
what it is you wish to  clarify 
or rebut.  We  are, at this 
point, as two ships passing in 
the night.  

I'm also really glad you 
haven't given up on the pri-
vate  sector.  Considering your 
primary client base is  gov-
ernment and mine is private, 
I'm thrilled to hear that.  To 
be fair, I've not given up on 
government either.  

And, for the record, private 
sector vastly prefers to work 
cooperatively with the public 
sector.  Litigation is time con-
suming, uncertain and ex-
pensive.  Unlike the  public 
sector, every day in litigation 
is lost money - network not 
deployed, customers not 
served, customers leaving for 
another provider, investors 
scared off, shareholders up-
set, plaintiffs bar looking for 
a reason to sue your com-
pany, and so on.  Like you 
and your clients, private  sec-
tor only goes to litigation af-
ter deep and careful consid-
eration and deep and exten-
sive study.  I can't tell you 
how hard it is to make those 
decisions.  This is also be-

cause for the private sector, 
losing can mean losing a 
market and going out of 
business.  And it always 
means losing money.  

I'm also very happy and en-
couraged to hear that you've 
not given up on cooperation 
either.  

The Overton Window

Goldstein: I'll stick up for 
Erik now.  I don't agree with 
all of his positions, and I 
agree with Jim that Erik's po-
sitions can't, en bloc, be 
implemented.  But maybe 
that's not what we need to be 
worrying about all the time.

There's a political concept 
called the Overton Window.  
This represents the  scope of 
ideology that is considered 
a c c e p t a b l e i n p u b l i c 
discourse.  Ideas outside  of 
the window are considered 
"fringe" or "extreme".  The 
Wikipedia description includes 
this passage:

The degrees of acceptance of 
public ideas can be described 
roughly as:
Unthinkable
Radical
Acceptable
Sensible
Popular
Policy

The Overton Window is a 
means of visualizing which 
ideas define that range of ac-

ceptance by where they fall 
in it, and adding new ideas 
that can push the old ideas 
towards acceptance merely 
by making the limits more 
extreme.

This is important in fram-
ing issues.  The Overton 
Window moves.  You start 
by pushing an idea that is 
outside of it, and it sounds 
nutty, but things that had 
previously been seem as 
radical suddenly look 
m o r e a c c e p t a b l e b y 
comparison.  Newt Gingrich 
and Karl Rove got this, as did 
other Republican leaders and 
think tanks, and used it to 
push discourse  far to  the 
right.  They knew that they 
couldn't get their proposals 
all implemented, but they 
moved the window.  Clinton-
ism, in contrast, was based 
on triangulation:  Try to find 
a middle position acceptable 
to the  broadest majority.  It 
doesn't move the window, 
and when it runs up against a 
Gingrich, it loses.

So let's talk about radical 
and even unthinkable 
ideas.  If we talk about 
the unth inkab le long 
enough, our ideas that are 
merely considered sensi-
ble will have a chance at 
becoming policy.  And it 
can keep moving.

But we also have to  recognize 
when we are doing window-
sliding, and when it is time to 
cut a deal, hopefully at a  cen-
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ter that has moved our way.

In telecom, let's face it, the 
extreme propertarian view 
(Big Ed Whitacre's model) 
was not on the table in 1996, 
but by pushing it hard, stuff 
we liked, that was policy and 
popular in 1999, is now seen 
as radical.

COOK Report: So Erik your 
points 1-6 are  major points 
for national clear the playing 
field legislation??  They would 
replace the regulatorium?

Sounds good to me.  But it 
would horrify my wife  who 
simply does not understand 
why her husband hates the 
phone company.  And I think 
my wife  is unfortunately like 
too many other Americans.

Now I have an idea.  Explo-
sive change is needed.  You 
Erik see that change  as being 
more likely than Jim.  And 
who knows how close we 
might be?  You exposition  of 
the  Overton Window concept 
I find personally much more 
attractive than triangulation.  
It would be terrific to find a 
Bernie  Madoff in the telco 
fiefdom don't you think?  
R%aise  the overall tempera-
ture.

A f te r t a l k i ng w i th Tom 
Alibone it is very plain that 
Verizon in New Jersey is  ra-
cheting up its monopoly rent 
extraction in the midst of the 
meltdown in New Jersey.  It 
actually is considering its 

FiOS arm to be an independ-
ent competitor.  Tom showed 
me further evidence.  And it 
is running a guerrilla  cam-
paign to  convince  the league 
of municipalities to petition 
the state legislature to  place 
the 7% sales tax  on all video. 
Essentially unregulated it can 
pretty much do as it likes and 
what it likes is  what ever it 
takes to keep its executives 
salaries flying.  It can raise 
r a t e s , c h a r g e w h a t i t 
chooses.  Defy its customers 
to waste their time disputing 
bills. It stinks.... but where is 
Verizons Bernie  Madoff when 
we need him?

I talked with Fred yesterday 
and Verizon has a different 
strategy in Massachusetts.  
But the basic theme... mo-
nopoly rent extraction is the 
same.  ATT and Qwest are no 
different.  Now I have done  
FOUR HOURS with Frank  Col-
lucio over the past 3 days.  
Ands Frank has described 
there in in excruciating detail 
the huge waste of ICT archi-
tectures in urban areas...... 
an accretion of the last 20 
years of the consequences of 
copper in the last 100 meters 
rather than fiber.  The eco-
nomic opportunity here to  
reclaim lost real estate, less 
energy consumption less 
equipment cost and less staff 
cost is HUGE.

BUT getting people to see it 
rests on paradigm change on 
the order of Gallileos chal-
lenge to the church.  There is 

a multilevel orthodoxy that 
has acretted over the last 20 
years.  A faith founded in 
best practice standards li-
braries and firmly rooted in 
building design and construc-
tion.

http://www.baselinemag.com
/c/a/IT-Management/A-Day-o
f-IT-Reckoning/

This article talks about all the 
techniques that the expert 
warns ICT managers they will 
have to get used to survive 
the meltdown.  All the tech-
niques save  one.  Namely 
begin to remove the copper 
LAN infrastructure from your 
buildings replacing it with fi-
ber.  This is the  big kahuna.... 
but it goes unmentioned be-
cause it undercuts the as-
sumptions of the  basic faith.  
Levels the silos and forces 
the entire  organization to be-
gin a radical rethinking of its 
operational and financial 
structure.

It is I submit the kind of 
change you Erik are calling 
for.  CLEAN slate. might it 
begin to take hold give the 
economic exigency that en-
terprises will face?  Possibly... 
no sure thing.

I like Fred's Overton Window 
concept.   A paradigm shift 
has a chance of being heard 
in a time of crisis where we 
are now.  And what is fasci-
nating is that while we have a 
lot of folk here beating on the 
issue of the regulatorium, 
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and deservedly so, there is 
another possibility for equally 
profound change, economic 
and environmental that is 
possible if one  begins to lay 
out the technical feasibility of 
fiber to the desk  designs in 
enterprises and begins to 
show people  that the previ-
ously unthinkable.... IS POS-
SIBLE.

Erik is  saying think and act 
on the previously unthinkable 
- that its a huge opportunity.  
Frank is saying that fiber in 
the last 100 meters is a huge 
opportunity - one facing the 
obstacle  of a different en-
trenched paradigm but one 
that those challenging it can 
use  for disruptive advantage.  
So the common thread that i 
see is that given a crisis 
there are opportunities for 
moving the window.

Where is the spark? .... 
ISKRA in Russian.  Should we 
pray for a revival of the Hept-
ing class action?  or for a 
Madoff?  Or some other 
tremor?

Cecil: Gordon,  Jim is  exactly 
right to point out how hard it 
is to  change  minds.  Like Jim, 
I've got a  career into that 
sort of thing; I empathize 
completely.  But mind space 
is interesting.  Once minds 
begin to change all kinds of 
serendipity is released, or so 

I choose to believe.  

My points 1-6, by the way, 
are vastly less ambitious than 
national legislation.  They are 
more in the vein of whether 
we, as a group assembled 
here, can clear our minds and 
agree on anything at all.  If 
this group agrees on that - or 
on some set of principles we 
can put on a single sheet of 
paper, I'd find that fact alone 
profoundly encouraging.  

So the question is pretty 
simple.  Does it make sense 
to aspire to a legal regulatory 
system that elevates coop-
eration over conflict?  If so, 
do the  points 1-6 below point 
toward that destination?  

My guess is that Jim is right.  
We'll end up just going at it 
hammer and tongs all over 
again because so far, for this 
species, battle is progress.  
Maybe next time ... but 
meanwhile, I'm going to 
catch a late night rerun of 
Planet of the Apes b/c I want 
to feel better about all of this. 

Coluccio: Jim, I can't speak 
for Paul or Erik, but I, for 
one, have  not given up en-
tirely on the private  sector in 
the same ways you are as-
cribing, although the domi-
nant players in the private 
sector require a great deal of 
collaring, and in some cases 

they need to be defrocked 
outright. I say this  because, 
with only some rare  excep-
tions, the  incumbents, like 
the unwitting enterprise  in-
dustry IT participants that 
Gordon cited me as describ-
ing earlier today, spend far 
more time and energy delay-
ing progress than they do 
promoting it.
And earlier -- Erik: where 
were you four or five years 
ago when I suggested setting 
a match to the regulatorium 
and calling it a day? I couldda 
used your support back  then 
;)

Cecil: I was inside a crucible 
called a hearing.  It and hun-
dreds like it taught me that if 
you really want to  get away 
with something for a very 
long time make sure it is 
regulated.   That, by the way, 
is not the  American Legal 
system.   It is a poor facsim-
ile thereof whose  time upon 
the stage is full of sound and 
fury signifying nothing. Let us 
hope we are wiser than to 
choose again those yester-
days leading to dusty death.

THE COOK REPORT ON INTERNET PROTOCOL	 MAY 2009

© 2009                       COOK  NETWORK CONSULTANTS   431 GREENWAY AVE.  EWING, NJ 08618-2711  USA      
 PAGE 69



Chris Savage on March 12:   
Denizens of the list will recall 
that I have been ranting for 
some time about how 

(a) the findings of behavioral 
economics undermine the  in-
tellectual foundations of “the 
Chicago School”;
(b) the financial meltdown of 
fall 2008 represents the po-
litical death knell for the 
“Reagan Revolution” that es-
tablished Chicago-School 
thinking as the dominant 
regulatory paradigm for the 
US; and, therefore 
(c) we ought to be thinking 
about what regulatory para-
d i gms and po l i c i e s f o r 
telecom/Internet make sense 
in light of what we now know 
about economics.

Bob Atkinson and CITI have 
now put together a full-day 
seminar beginning to exam-
ine these issues!!!  Mark is an 
early panelist. I am not sure 
that I personally will be able 
to go but if anyone is in New 
York and can, it looks like an 
awesome program.  If I  can't 
make  it, I'd appreciate it if 
someone would ask  Jerry 
Hausman about the differ-
ence between the mathe-
matical predictions of equilib-
rium and/or optimum states, 
based on assumptions of how 
people will behave, versus 
welfare-based policy pre-

scriptions arising from the 
assumption that people's be-
havior in fact maximizes their 
own welfare.  At a high level 
what behavioral economics 
and related empirical analy-
ses of decision making show 
us is that people's decisions 
depart from self-welfare-
maximization in systemic and 
predictable  ways, which sug-
gests that over time organ-
ized sellers (e.g., big, rich 
companies) can strive to 
structure  decisions in ways 
that take advantage of those 
departures.  Hence one can-
not make welfare conclusions 
from people's  decisions.  
Hence one cannot make  af-
firmative, market-based pol-
icy prescriptions as a general 
matter.

Here are the details: 
http://www4.gsb.columbia.ed
u/citi/neweconomics

Cole: Some of the differ-
ences were set out years ago 
in an article in Science maga-
zine, later turned into the 
book: Judgment Under Un-
certainty: Heuristics and Bi-
ases  by Daniel Kahneman, 
Paul Slovic, Amos Tversky - 
1982 - 574 pages.

In the political sphere, Gra-
ham Allison's book Essence 
Of Decision, based on an ear-
lier article  in the American 

Political Science Review, 
identified 2 alternatives mod-
els to "rational decision-
making" which he called 
Model II (based on organiza-
tional behavior) and Model III 
(based on political analysis 
pioneered by Richard Neus-
tadt). (I was Allison's re-
search assistant and Neus-
tadt was chair of my disserta-
tion committee.)  All of these 
yield extremely interesting 
differences in both prediction 
and prescription vis-a-vis 
"economic/rational" decision-
making. A very interesting 
concept for a conference!

Savage: Right.  Picture eco-
nomics progressing on one 
timeline.  To the  extent that 
economics generates results 
that are  not totally obvious, 
there is a lag, measured at 
least in years and sometimes 
in decades, between the time 
economists figure something 
out, and the time that the 
“new” understanding of 
things gets implemented in 
public policy.  So policy pro-
ceeds on a  timeline  that, as 
far as economic insight goes, 
is lagged by 15-25 years 
from the development of 
economics.
 
The “Chicago School” guys 
were doing great work start-
ing in the 1950s and 1960s, 
and it got a number of them 
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Nobel prizes. 15-25 years 
later, their ideas had become 
the dominant economic para-
digm underlying antitrust and 
regulatory law. Meanwhile, 
starting in the 1970s, and 
going on into the  1980s (and 
continuing), Kahneman, Tver-
sky et al. started publishing 
their work, which conceptu-
a l l y u n d e r m i n e s t h e 
strong(er) conclusions of the 
Chicago  School.  They are 
getting their own Nobel Prizes 
now.
 
So here we are, 15-25 years 
later, and what do we see 
happening in the pol icy 
sphere?

Cole:  Tom Schelling just got 
his Nobel prize a few years 
ago -- maybe we have a bit 
more time?

Savage: Schelling was one 
of the readers for my under-
graduate honors thesis in 
Economics and Sociology in 
1977.  My first key point was 
that when potential custom-
ers are  ignorant about key 
features of a good or service 
they are considering buying, 
the determining factor will be 
the degree to which the cus-
tomer trusts the salesperson 
with whom they are dealing - 
an unquantifiable social phe-
nomenon, not a strictly eco-
nomic one.  My second key 
point was that people  have at 
least three and probably 
more separate dimensions on 
which they evaluate potential 
courses of action, which 

means that Kenneth Arrow's 
Paradox of Voting, in which a 
group of three  or more voters 
can express intransitivity in 
their collective preferences 
(who wins depends on the 
order in which things are  pre-
sented), meaning that one 
cannot derive conclusions 
about consumer welfare 
based on the consumer's ob-
served behavior.  (Arrow was 
my thesis advisor.)

Gregory Rose: Isn't the 
point of Arrow's Impossibility 
Result the fact that violation 
of any of a  number of theo-
rem's assumptions resolves 
the intransitivity (and several 
are violated routinely in 
group decision-making, par-
ticularly the unrestricted do-
main and independence of 
irrelevant alternatives as-
sumptions).

Savage: His key point was 
that if you have at least three 
voters and at least three pos-
sible courses of action, it is 
possible for their preferences 
among the options to be such 
that they will collectively 
show intransitivity.   Option A 
wins over B, B wins over C, 
but C wins over A.
 
The point of my paper is  that 
if a consumer has three or 
more possible  courses of ac-
tion, as well as three or more 
separate internal valuation 
schemes, the  consumer can 
internally reflect the paradox 
of voting.
 

From the perspective of a 
seller, that means you want a 
choice architecture (to use 
the current term from Nudge) 
in which the choice “buy my 
product” is  what comes out 
on top.
 
From the perspective of a 
policymaker, it means that if 
utility is in this fundamental 
sense multidimensional, you 
can't make unambiguous wel-
fare conclusions based on 
consumers' observed buying 
behavior.  So much for “re-
vealed preference theory”…

Rose: I'd be interested in 
seeing the specifics of the 
theorem. 

Savage: My economic argu-
ment was not the  generation 
of a  new theorem: it was an 
explanation that Arrow's own 
existing observation regard-
ing voting would apply to  in-
dividual decisions once you 
move  beyond the neoclassical 
formulation of people as uni-
dimensional “consumers” 
whose decision processes and 
welfare  experiences were 
really just a  black box.  For a 
hoot one time, in connection 
with a different economics 
project, I parsed Samuelson's 
introductory economics text, 
looking for references to 
“people” or “pleasure” or “en-
joyment” - of which there 
were none.  The entire  dis-
cussion was phrased in terms 
of behavior and assumptions 
as to how that behavior 
would change in response to 
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price changes. Which is fair 
enough, I suppose, in a 
Skinnerian/Watsonian sort of 
way.  But now that we aren't 
afraid to talk about brain 
processes, experiences, etc. 
any more.  It seems fairly 
sterile.
 
My other argument was in 
the form of a game (in the 
Schelling sense) which I de-
vised, in which one's optimal 
strategy depends entirely not 
on any information available 
in the game set up, but 
rather on whether you trust 
someone who you know to be 
a confederate of the  experi-
menter and who you know to 
have some economic incen-
tives possibly, but not neces-
sarily, adverse to yours. I'll 
dig up the paper to recreate 
that and post it later on.

The Real Culprit - 
Clinton Captured by 
Wall Street

Earlier Cole: Actually, al-
though it started with Reagan 
in 1980, the biggest steps 
forward were with Gingrich in 
1994, so by that reckoning, 
Obama is the  "new economy 
Reagan," and we are yet to 
have the "new economy Gin-
grich" who on that timetable 
will not arrive until 2022 (14 
years after the related Presi-
dent).

Cooper: Reagan and Gin-
grich are villains, but we 
could expect nothing less.  

The real culprit was Clin-
ton.  Throughout the 
1980s, Reagan could not 
do his worst because he 
faced a liberal Democratic 
Congress.  After cam-
paigning as a populist, he 
was captured by the Wall 
Street crowd.  He signed 
the legislation that ripped 
the heart out of the New 
Deal gleefully.  His thugs, 
Ruben, Summers, Geitner 
and Gensler, backed up by 
Greenspan, opposed any 
effort to preserve pruden-
tial regulation in financial 
markets.  

Joe Stiglitz, former chief 
economist at the  World Bank, 
Chairman of the Council of 
Economic Advisors under 
Clinton, and later Nobel Lau-
reate, fought Ruben tooth an 
nail, but Clinton always made 
the wrong choice,  Stiglitz 
wrote a devastating critique 
of Rubinomics ("the Roaring 
Nineties") in 2002. 
 
I have been giving a speech 
generically entitled "The  Col-
lapse of Market Fundamental-
ism" with applications to 
various sectors (finance, 
commodities, electricity) in-
cluding telecom, which I gave 
at Bruce Kushnik's event last 
week.  I will give a version of 
it at the CITI event. 

Savage: I'm not sure  I'd be 
as hard on Clinton as you 
seem to be; he never won a 
majority of the electorate, 
and his first attempt at doing 

something progressive  - 
health care - was, yes, 
screwed up, but also totally 
slapped down.  Then came 
Gingrich, and he was fighting 
Congress every step of the 
way.  So  Clinton was kind of 
hosed from the get-go.

Cooper: On these issues he 
did not fight with Congress.

Savage: Fair enough.  I'm 
not going to mount any spir-
ited defense of Clinton; I just 
think that anyone trying to 
do anything really progres-
sive in the mid- to late-1990s 
was still fighting the tide of 
intellectual and political his-
tory, so I cut him more  slack 
than you do.
 
Cooper: Agreed.

Rose: Bounded rationality 
theorists have been working 
on this problem [welfare-
based policy prescriptions]  
for over fifty years.  While 
there is certainly room for 
disagreement, I think it is 
intellectually cavalier to  dis-
miss a complex  set of ideas 
because what amounts to  a 
reductio ad absurdam "toy" 
model turns out to be absurd.  
I don't want to sidetrack the 
discussion into technical is-
sues outside the general in-
terest of the list, but the  two 
assumptions you cite don't 
reflect the depth of current 
thought on welfare theory in 
behavioral economics.  There 
are  real and complicated 
problems here.
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Savage:  I think  you are 
slightly misunderstanding 
me.  I'm not saying that neo-
classical welfare theory is 
wrong because I can create a 
reductio based on a simplistic 
model; I'm saying that the 
basic premises of neoclas-
sical welfare theory do not 
seem to me to correspond 
with what we are coming 
to understand about how 
people actually make de-
cisions and experience 
happiness, unhappiness, 
etc.  The toy model illus-
trates how a simple step in 
the direction of realism (mul-
tiple, inconsistent rankings of 
outcomes in the same indi-
vidual) can cause the theory 
to break down.  That doesn't 
mean it can't be patched up 
again in a more sophisticated 
version.
 
To put my two assumptions 
affirmatively: (1) I think that 
it is very common for people 
not to know, and not really to 
be able to discover, what will 
make  them happy; and (2) I 
think that people  have  a hard 
time making decisions that 
rationally use what (some-
times, little) they do know.  
As a result I question the 
normative side of economics 
that makes the  leap from ex-
amining and modeling how 
people  actually make deci-
sions to policy prescriptions 
that proceed from the view 
that those decisions are  the 
best indicators of welfare 
even for the individuals mak-
ing them, much less for soci-

ety as a whole.
 
My deep reservations about 
normative economics do not 
at all lead me to fail to rec-
ognize  that there are, as you 
say, real and complicated 
problems in this area and 
that there  are some very 
smart, dedicated people 
working on them.  Partly I'm 
just tired, after 30 years, of 
having “market” outcomes 
played as a trump card in 
complicated policy argu-
ments.

March 13 Cowen: I have ar-
gued with economists for 20 
years and think it is a  worth-
while sport. A few thoughts 
about the  direction that pol-
icy is going in the EU and 
how that is relevant to this 
list below.

In the EU there are an in-
creasing number of refer-
ences to  "behavioral econom-
ics" being made in speeches 
by policy makers and indeed 
EU Commissioners. For ex-
ample:

europa.eu/rapid/pressRelease
sAction.do?reference=SPEEC
H/08/660&format=HTML&age
d=0&language=EN 

I attended a presentation by 
Commissioner Kuneva at 
Kings College in London Uni-
versity last month where she 
was speaking about her ap-
proach to competition policy; 
she  explicitly referred to be-
havioral economics in her re-

view of the importance of the 
market as part of the mecha-
nism that drives the EU.  In-
terestingly she also made a 
point that is critical for all to 
understand: the  market 
mechanism is the corner-
stone of democracy and 
given her personal history of 
g r ow i ng up i n Ea s t e r n 
Europe, she felt strongly that 
the market is vital to ensure 
personal freedom, particu-
larly from the perils of state 
control.  

The basis of US anti-trust 
came from similar thinking: 
anti-trust was created to  bust 
the trusts that developed as 
a consequence of free  market 
capitalism in the late 1800s 
and strip power from the 
robber barons. The trusts 
were seen at the time as a 
threat to  democracy as too 
much power was concen-
trated in too small a number 
of hands. The  market wasn't 
working to provide opportu-
nity innovation, growth, and 
personal freedom. It had be-
come controlled and there 
was a threat to democracy.

I have provided the link to 
the behavioral economic con-
ference held by the Commis-
sion on the 28th November 
last year above. In the  com-
ments that Commissioner 
Kuneva made, she drew out 
the thought that consumers 
do not always act in their 
best economic self-interest. 
This is a challenge to  much of 
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classical economic thinking or 
at least to those people who 
read Adam Smith's  Wealth of 
Nations  without reading the 
Theory of Moral Sentiments. 

Approaches to the 
“How Toʼs” of 
Regulation

Consumers have been shown 
by behavioralists to value 
many different things and 
their value systems drive 
their choices. As the Com-
missioner pointed out, this is 
important in formulating the 
extent and degree and the 
way in which regulation 
should be implemented. She 
drew out four different is-
sues: 

1. Default Bias (in which 
when making decisions we 
default to  a  previously suc-
cessful behavior or rule), 

2. Framing, (weighing losses 
above potential gains leading 
to risk aversion),

3. Present Bias (or one in 
the hand is worth two in the 
bush),and 

4. Choice Overload.

In particular she pointed 
out that these issues are 
critical for the regulation 
of industries such as tele-
communications and en-
ergy.  The thinking and ref-
erences are  useful in deter-
mining predictably irrational 

decisions. They inform policy 
makers when thinking about 
entrenched monopoly. For 
example  understanding of  
the default bias idea is impor-
tant when thinking about the 
extent of entrenched monop-
oly.  It is also a bit more ac-
cessible  than talking about 
switching costs or loosely 
covering different motivations 
with the redefinition of com-
mon phrases and words.

(I  have  always had a problem 
with talking about people's 
motivations in terms of 'util-
ity' and other such expres-
sions that are used to rede-
fine  commonly used language 
to mean the exact opposite of 
normal usage. How can hap-
piness be encompassed by 
the word utility? To say that a 
social worker, often moti-
vated by caring and feeling 
for common humanity is mo-
tivated by personal utility in-
dicates more about the cyni-
cal mentality of the  analyst/
economist that has to see 
everything in terms of per-
sonal benefit, than the reality 
of people's motivations. We 
can define a pot as a pan 
handle  but its still a  pot to 
most people ). 

Social good and pubic goods 
are at the moment being re-
defined and the  role  of the 
market is  under intense  scru-
tiny. I am  not one that says 
Greenspan got it all wrong, 
but I don't think  that Keynes 
was all wrong either. These 
issues are  central to the 

regulation of telecommunica-
tions as those policy makers 
that are concerned with out-
comes need to understand all 
aspects of market failure, not 
just the ones we have  seen 
before. 

March 17: Wedeman: Wow. 
What a great conversation. I 
wish I had been paying at-
tention last week when it was 
going on.

One thing that nobody seems 
to have mentioned is that 
Kahneman is and Tversky 
was (he passed away in 
1996) psychologists, not 
economists. The fact is that 
although most associate  psy-
chology with personality the-
ory and/or psychotherapy, 
these together constitute 
only one (of many) aspects of 
a vast field, with a rich tradi-
tion of rigorous empirical re-
search -- research on the 
way people actually behave 
rather than on the way 
s o meo n e e x p e c t s t h e y 
should, in theory, behave. 

Even though the dialogue 
happened last week, I may 
feel moved to offer a few 
more comments, even to a 
conversation in which I am 
the only participant. This 
stuff is just too good to pass 
up.

Cowen: I agree that this is 
an important issue since it 
gets at the 'how to's' of 
regulation.
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One issue that has arisen in 
relation to economic assump-
tions is in relation to  the  ba-
sis for regulation. I am in 
Brussels today discussing 
these issues with the  Euro-
pean Commission and others. 
One way in which the issue 
has been described is  that 
the issue is not about eco-
nomics but is about the ex-
tent of the discretion that is 
afforded to regulators in 
regulating regulatees. In 
sum, even if classical eco-
nomics is not perfect that is 
OK since it provides a pre-
dictable basis for regulatory 
intervention. The issue with 
behavioral economics is that 
it demands information and 
actual evidence. That re-
quires a detailed enquiry and 
rigorous testing of evidence. 
That takes time. The argu-
ment goes that time is in 
short supply and its better to 
get on with decisions even if 
on a flawed basis if it is pre-
dictably flawed, because 
markets need certainty. 

My personal perspective  is 
that any justice system based 
on demonstrative nonsense is 
likely to fail, and the thing 
that needs fixing is the 
cer ta in ty/ev idence/ t ime 
paradox. This is not new 
since any justice system 
makes trade offs between the 
amount of time and the 
availability of evidence which 
has an effect on the quality of 
decisions. Part of the fix 
would include the anticipated 
accumulation and disclosure 

of accurate information such 
that regulators can make 
good decisions. This requires 
regulators to look  forward 
and to anticipate the sorts of 
information that wil l be 
needed. That would allow 
speedier decision making and 
solve the certainty/time/
quality of decisions paradox 
issue.

What Behavioral 
Economics Tells Us

Savage: What behavioral 
economics tells us in the 
short run is several things:
 
(1) Intelligent regulation 
is not easy.  You actually 
have to know the devil is 
going on in the markets 
and industries you want to 
regulate.
 
(2)  Actual people, in their 
role as consumers, make 
systemic and predictable 
errors in making certain 
t y p e s o f d e c i s i o n s .  
(Someone listed some of 
the key ones, e.g.: status 
quo bias, option overload, 
fear of loss of current 
benefits more than out-
weighs equivalent poten-
tial of gain).  It follows 
that people who would 
sell to them have systemic 
and predictable incentives 
to exploit those errors.  
These are not problems that 
are fixed or avoided by nomi-
nal “competition.”  Therefore, 
from a consumer protection 

standpoint, one should focus 
on the details of consumer 
transactions more than we 
have.
 
(3)  If, as noted above, 
firms can maximize their 
profits by exploiting flaws 
in the way people are 
wired up to make deci-
sions, then assuming the 
firms themselves are ra-
tional profit-maximizers 
(but see below) they will 
misallocate their own re-
sources towards those 
types of activities (e.g., 
new marketing plans, 
long-term contracts, etc.) 
and less towards what 
neoclassical theory would 
say they would do (prod-
uct improvements or price 
decreases to attract cus-
tomers).  This suggests that 
some greater degree of regu-
latory inquiry/oversight into 
product development proc-
esses might be appropriate.
 
(4) The flip side of people 
making bad decisions in 
the context of their indi-
vidual choices as consum-
ers is people making bad 
decisions in their role as 
managers of businesses.  
It's not like  the bugs in our 
decision-making programs 
only come into play when we 
are deciding whether to  buy a 
triple-play option from  Veri-
zon. The people who run Ver-
izon are people  too, subject 
to the same flaws.  Perhaps 
someone more familiar with 
the economic literature than I 
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am can point out whether 
there have been systematic 
studies of decision making 
errors by businesses as well 
as consumers.

Feld: There is a further ele-
ment at work, which is what I 
often call the "morality" ar-
gument in the Ch icago 
School.  Despite its claim to 
being a  school of economics, 
the University of Chicago 
school rests heavily on an 
assumption that as long as a 
theoretical opportunity exists 
for consumers to learn some-
thing and a theoretical possi-
bility for them to take  some 
sort of action which might be 
effective, that is the only 
thing that matters.  Failure to 
act is their fault.

The classic example  for me is 
the presence of switching 
costs and network effects on 
consumer behavior in broad-
band.  The argument I run 
into is not even that these 
costs are minimal (although 
some make this argument) 
but that they are irrelevant.  
Worse, any effort by govern-
ment to  minimize  switching 
costs or network effects is 
"picking winners" and inter-
fering with the "level playing 
field."

Mind you, it is obvious why 
industry incumbents push 
this line.  But it finds a 
ready home in the Chicago 
School, which long ago 
gave up any pretense of 
being   about   consumer 

welfare and became in-
stead about worship of the 
gods of the marketplace.
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March 12:  Tim Cowen: One 
issue that I  have found to  be 
a problem is peering on a 
'free' basis. We  saw this in 
the Worldcom-MCI-Sprint 
case and the issue was the 
same as the  earlier corre-
spondent networks case. Es-
sentially the issue is that free 
peering is only feasible  when 
the balance of traffic is bal-
anced within certain bounda-
ries. We saw Worldcom get to 
a certain point in the late 
1990s where it had the op-
portunity and incentive to 
charge others for peering, 
and indeed started to do so. 
The reason that it started to 
charge was that it could. (In-
cidentally it also took  the po-
sition that it could degrade 
links and services to its com-
petitors over its  own down-
stream offerings, which is  a 
form of discrimination that 
can be expected from mo-
nopolists). 

Rood: As far as I know, this 
was the "Theory of Harm", 
put forward by Cremer, Rye 
and Tirole  in their paper for 
EU DG Competition in the 
MCI - Worldcom merger case. 
Just like the "Theory of 
Harm"  by David Farber and 
Gerald Faulhaber on Instant 
Messaging dominance  from 
AOL - Time Warner merger 
case, it was a  thought ex-
periment on what could hap-
pen.  As such it remained 

theory. 

While I deliberately named 
the academics above, I could 
also have  pointed at Hal Var-
ian and Jeffrey McKie-Mason 
in 1994, who thought Inter-
net congestion was a real 
danger at NAPs and then 
proposed to start charging for 
bandwidth. The entire  con-
cept of peak-load measure-
ment was not in their paper, 
and they overlooked that the 
incremental cost for capacity 
expansion was considerable 
lower than the incremental 
cost for establishing and op-
erating a complex billing ar-
rangement for traffic.

The ability to serve peak-load 
is the primary source of cost 
causation in every network, 
whether it is roads, electric-
ity, water distribution or the 
number of TV-channels. This 
is not unique.  Serving peak-
load is also the genuine cost 
causation in any capital in-
tensive industrial plant or 
computing center and even in 
most labour intensive service 
operations.

The issue is that there are 
many ways to make the 
cost of peak-load divisible 
over product/service units 
in industries. You then 
make a switch from mar-
ginal cost and incremental 
investment to average 

cost per unit and call that 
average cost the incre-
mental cost.  These two 
concepts are not equiva-
lent and it is this step in 
any "engineering cost 
model" that determines 
where the costs fall and 
who receives the benefits. 

The incremental cost, as 
the average unit cost of an 
arbitrarily chosen unit of 
accounting is not a mar-
ginal cost.  Therefore it is 
why wholesale operators 
enjoy high margins when 
expanding traffic load un-
der regulatory approved 
incremental costs. At-
tempts to  fix  this problem 
were  made by determining 
Forward Looking, Long-Run 
incremental cost.    This in-
troduced rate-of-return regu-
lation via the back door. 

Tom Vest: Bingo

Rood: What the early inter-
net engineers did was choose 
a different set than long-
distance telegraph and tele-
phone engineers and Prussian 
politicians did in the 2nd half 
of the  19th century. The early 
internet engineers came from 
the academic environment 
and peering was a natural 
approach to exchange for 
them.
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The telegraph and telephone 
accounting between different 
network operators has been a 
result of ITU agreements. 
The ITU was established in 
1865 under strong Prussian 
and Bismarckian influences, 
among the most relevant was 
Prussia requiring only to do 
cross border correspondent 
business with government 
owned Telegraph operations. 
Except for the Victorian Brit-
ish Empire (too powerful) and 
the USA (too remote, first 
successful submarine cable 
just installed) all countries 
around Prussia  had to follow 
them as Prussia was already 
a too important trading part-
ner. 

The result was the rise of the 
ITU as a collection of ar-
rangements based on medie-
val royal privi leges and 
au tho r i t a r i an economic 
thought.  the was  also com-
bined with the rise of 19th 
century nationalism and mili-
tarism, as well as the  prime 
recognition of telegraphs as a 
military tool.  The result was 
governmental monopoly pro-
visioning.

Napoleon's France has had 
great advantage by the  opti-
cal Telegraph of Chappe as it 
allowed Napoleon to keep in 
touch with Paris, while en-
gaging in military warfare 
around Europe. After Water-
loo, the French did keep 
business traffic off the optical 
telegraph grid and thus ob-
structing it's useful deploy-

ment in peace time. A social 
costly decision that was only 
broken by the  electric tele-
graph (which was introduced 
rather late  in France). That 
social costly habit of military 
strategists may also be seen 
when looking at the US mili-
tary's privileges in spectrum 
allocation.

The ITU telegraph regime 
was later extended to cross-
border telephone  exchange 
and radio, after governments 
started their power grab in 
this new communications in-
dustry around 1900 and then 
observing the UK and USA 
siding with them by creating 
national monopolies too.

Modern techno logy has 
opened tremendous possibili-
ties to game (arbitrage) traf-
fic payment systems. The ca-
pacity based arrangements 
are however closer to real 
cost causation and CAPEX 
investment decisions and 
therefore  more difficult to 
game and profit from than 
the refilling and call back 
mechanisms and means of 
arbitrage introduced in the 
telephone system.

A call for a relaunch of traffic 
based accounting should also 
provide a proper assessment 
for the cost of accounting as 
well as  the extent of the dif-
ferent arbitrage it provokes. 
Only then one  can declare 
that it delivers more benefits 
than costs.

Vest: This is the best syn-
thesis of historical, theoreti-
cal, and real-world opera-
tional insights on this particu-
lar subject that I have ever 
seen. Kudos Hendrik!

Of course, many advocates of 
traffic-based accounting pri-
vately reject the very idea of 
cost-referenced pricing on 
philosophical grounds. Pro-
ducers should/may set prices 
at whatever level they see fit, 
based on their own judg-
ments about their own near-
term and long-term interests. 
Proponents of this view tend 
to assert that overpricing will 
naturally lead to the emer-
gence of new competitors -- 
which is exactly why this 
view is so often coupled with 
commercial strategies that 
focus on establishing and de-
fending non-by passable  in-
put bottlenecks.

Needless to  say, this is per-
fectly sensible  and internally 
consistent strategic behavior 
on this particular view of the 
world.

Bottleneck & Bypass® -- 
that's still the name of the 
g a m e i n ( t o o ) m a n y 
places. Unfortunately, if 
either side wins deci-
sively, everybody loses.

Cowen: I have  heard it said 
that 'bill and keep' is the an-
swer to many a  maiden's 
prayer. My concern is that bill 
and keep has essentially the 
same economic characteris-
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tics as free peering and the 
same issues arose  in relation 
to correspondent networks; 
so will only be  likely to  oper-
ate when there is a balance 
in the relative market power 
of players in either side of the 
relationship. 

As a purely commercial and 
accounting matter I  have  also 
been concerned about bill 
and keep etc on the grounds 
that each activity should 
carry a revenue stream, and 
be accounted for as an activ-
ity that carries risk  and re-
ward. Commercially the trade 
occurs within a value chain 
and tax authorities are keen 
that turnover taxes apply to 
the different steps in the 
chain, typically as a % of the 
value  added through the 
supply chain. I don't under-
stand how a peering or bill 
and keep model addresses 
this issue.

Concepts of value are tradi-
tionally limited when the data 
transferred is thought of as a 
commodity; in reality differ-
ent data has differential value 
depending, often, on the   use 
to which it can be put. This is 
something else that should 
be thought through in inter-
connection relationships be-
tween players so that value  is 
properly compensated. Per-
haps the best example is the 
need to have different classes 
of service  for different types 
of end user application; and 
the different classes of serv-
ice and service quality need 

to be assured at each inter-
connection point for the end 
to end service  to be  truly as-
sured. I don't understand 
how the bill and keep model 
achieves this, nor do I see 
how service levels are incen-
tivised in such a model. I 
guess I just don't get the bill 
and keep thing, and that is 
perhaps because I haven't 
been paying enough atten-
tion. Education welcome.

On the other points in the 
response I tend to agree, but 
I don't fully follow what you 
mean by loop co. If you mean 
a shared local access opera-
tor that operates in a particu-
lar locations where there is 
no economically feasible sub-
stitute then it has merit but, 
there are issues. If set up as 
a separate corporate entity 
and a profit center it will seek 
to expand beyond its area 
and into competitive areas. 
That would require close 
regulatory oversight to con-
trol.  (Expansion happened 
with the BOCs and the US 
legal system was inadequate 
to the task)

Incidentally the comments in 
the earlier thread about the 
US legal system are beside 
the point. I  see force in the 
argument that in certain sec-
tors of the economy; and 
telecoms is one of them, the 
US" legal system" lacks 
the essential characteris-
tics to be called a 'legal' 
system at all: it is une-
quivocally a political sys-

tem. After all, the FCC is a 
creature of Congress, 
passing rules is an execu-
tive branch function, weak 
or ineffective judicial 
oversight in a system that 
allows the political ap-
pointment of enforcement 
agencies and judges is a 
questionable legal system 
at best: if the legal system 
is not separate and inde-
pendent from the political 
system it fails one funda-
mental test for the rule of 
law. 

Meanwhile  back to Loop Co. 
Loop Co would also have to 
have a  load of contracts be-
tween itself and all service 
providers. To what extent the 
loop co is truly a provide of a 
utility facility and not a  serv-
ice depends on its commodity 
characteristics. One issue is 
configuration; both configura-
tion and network  deployment 
affect speed and quality of 
service so the product lacks 
the characteristics of a utility 
and again that requires regu-
latory oversight. Again the 
boundary will shift over time 
and the  drivers of a corpora-
tion will create conflict. That 
is why we adopted the func-
tional separation model with 
regulators on the board of 
the functionally separate en-
tity; and while respecting the 
profit motive and ensuring 
physical separation of staff; 
targeted incentives for the 
functionally separate entity 
etc, we avoided the trap of a 
separate corporate entity.
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Rood: Tim, Three responses:

1. In 1996 the Dutch gov-
ernment effectively forced 
KPN to withdraw from it's 
Casema cable subsidiary.   As 
a consequence the firm also 
sold it's holdings in many 
other European cable net-
works, which totaled some-
whe r e up t o 7 m i l l i o n 
amongst them quite some 
holdings in the UK.

It was then expected that 
also France Telecom  and 
Deutsche Telekom would 
have to sell. That ultimately 
happened but in quite  pro-
tracted stages. 

Telecom Danmark (TDC) is 
the last major incumbent that 
also controls  a  substantial set 
of CATV networks in it's home 
market. As TDC is also ex-
tremely leveraged (they have 
been acquired by Private Eq-
uity firms who then gave 
them a major dividend pay-
out that reduced capital with 
98%) there is a very big risk 
of monopoly rent extraction. 
Hence opening up cable. 

In 2008 the European Com-
mission has agreed with 
Dutch regulator OPTA to open 
up CATV, however they de-
cided that KPN is not allowed 
access on their networks as 
well as CATV operators are 
not allowed to access KPN's 
networks.

The Dutch opening however 
does not apply for broad-
band, as our regulator tends 
to think  in a very restricted 
mold about unbundling. They 
only opened wholesale of an 
RF downstream  channels (for 
Digital TV), as well as resell-
ing analogue CATV services 
and not for 5-65 MHz up-
stream channels.

As far as I  was told a  major 
reason the  EC agreed was the 
decision of several member 
states to withheld support for 
some parts of the proposed 
measures of the 2006 Tele-
com Review, the  argument 
was that as long as the  EC 
showed very limited regard 
for specific national circum-
stances, they did not want to 
shift more regulatory powers 
to a pan-European level.

In the 2005 round of Market 
Analyses the  EU has taken a 
rather though position not 
allowing any definition of ad-
ditional markets and rejecting 
some specific national regula-
tory arrangements. The 
commission now has weak-
ened a bit on their attempt to 
get a near uniform regulatory 
approach operational.

P.S. I reviewed a brief for the 
EC made by a consultant to 
the Finnish government, who 
attempted to explain their 
very different approach to 
regulation of their hundreds 

of local telephone companies, 
an approach which resulted 
in a lack  of wholesale fees. In 
short, when one places a 
long-distance telephone call 
in Finland a  consumer gets a 
bill listing a per minute 
charge from his originating 
local telco, the long distance 
telco and the terminating lo-
cal or mobile operator for this 
single call. There is no money 
flowing between those net-
works, just interconnection 
interfaces, they sent their 
CDRs from their own network 
leg used via  a clearinghouse 
to each other. Although long 
distance is competitive in Fin-
land for carrier select, this 
approach strongly differed 
from the EU and US model 
where originating en termi-
nating fees are involved, 
while the customer is billed 
by a single entity. 

I wonder what they do with 
Finland this time, as they en-
forced in 2005 the wholesale 
model with network owners 
charging fees to service pro-
viders.
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Harvey Newman - Part 2

Last month we began to ex-
plore Harvey Newman’s dis-
covery of the  necessary role 
for data networks in the 
world of research in high en-
ergy physics. We traced its 
development in the global 
network that enables the use 
of the  Large Hadron Collider 
and examined the  Collider 
itself and the research  that it 
enables.

The concluding portion of our 
interview with Harvey in this 
month’s issue explores the 
nature of the global optical 
virtual private network he 
created and the technology 
innovations that his group 
have made as part of their 
effort to  make an unprece-
dented amount of data avail-
able to the global community 
of high energy physicists and 
do so in such a way that they 
ga i n ed t he mos t c o s t -
effective  use of the technol-
ogy on which they depend.

Harvey explains how his 
MonALISA application that is 
used in monitoring the LHC 
global VPN enables opera-
tional costs to be  kept at a 
reasonable level and de-
scribes why, with the rapid 
escalation of the  amount of 
data needed for delivery into 
the hands of a distributed 

global network of research-
ers, capital costs of hardware 
and optical wavelengths are  a 
more significant issue than 
operational expenditures.   
The interview covers via 
funding strategies chosen for 
the development of the multi 
tiered LHC Network.  A key 
insight is the funding of local 
universities to set up regional 
centers as part of a network 
in a  way that enables them to 
become global players. To 
make  his monetary resources 
grow as fast as possible he 
also explains how all the  de-
velopment of FDT (the fast 
data transfer application) has 
enabled him to, by means of 
optical circuit switching, run 
his wavelengths at about 
85% of capacity or even 
higher rather than the more 
normal roughly 30% common 
to the best effort Internet.

He  explains in some detail 
how over the last seven or 
eight years he has partici-
pated in the development of 
the  global new e-science 
community where as the rep-
resentative  of high-energy 
physics he  has gone into 
countries in Latin America, 
Eastern Europe, India  and 
places far outside the general 
purview of European or 
American science to get local 
leaders to  work with their 
governments to establish 

fiber-optic research networks 
that expand the reach of e-
science in ways where local 
governments find the neces-
sary investment in the ena-
bling optical network infra-
structure to be  a  cost-
effective  means of increasing 
local intellectual capital and 
competitiveness.

We close with a detailed look 
at  EVO (Enabling Virtual Or-
ganizations), the peer-to-
peer client/server based tele-
presence collaboration tool 
that he  has developed in par-
allel with the network.  Its 
capabilities and uses are ex-
tremely impressive.  Its costs 
are also low. But it is not 
open source and is depend-
ent on licensing through Cal-
tech.

Finally, the tools that his 
group have developed have 
the potential to be used to 
solve some of our infrastruc-
tural problems. Unfortu-
nately, predisposition is that 
federal funding should not be 
used to give  away something 
that a private corporation 
could sell, is the primary 
shaper of policy.  As long as 
this is the case, the benefits 
of these publicly funded ef-
forts are less likely to pay 
social dividends in some of 
the areas of education, public 
administration and local gov-
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ernment where they could 
otherwise become extremely 
useful.

Symposium:  Issues 
of Policy and 
Infrastructure

Summary – As the new ad-
ministration looks at policy 
and the economic meltdown 
continues, regulation is up in 
the air.  We start with the 
February 25 Supreme Court 
Decision that essentially re-
moved anti-trust remedies to 
telco pricing practices and 
move  onto a discussion that 
says muni-networks that sur-
vive in the face of hostile du-
opoly may have no choice but 
to offer their own services to 
citizens.  From there the dis-
cussion moves into support 
structures and control there 
of where we trace  a spirited 
argument between Jim Baler 
and Erik Cecil over if or how 
fundamenta l regu la tory 
premises should be swept 
aside.  From that point on we 
conclude with a discussion of 
the impact of the  Chicago 
School in regulatory econom-
ics and a behavioral economic 
point of view as being some-
thing that merits  a new ap-
proach in creating an alterna-
tive approach.

Feb 25 Decision voids 
Antitrust as Remedy for 
carrier abuse. p. 43

Cecil: As Brian notes, if 
the rates are legal - e.g. 

approved or, in this day 
and age, even counte-
nanced by a regulatory 
authority,  .  .  .  you are 
going to have a damn hard 
time of convincing a judge 
that there has been an an-
titrust violation.  

Savage: But even if what 
AT&T was alleged to have 
done would not be an anti-
trust violation, that does not 
mean (or at least does not 
have to mean) that its con-
duct is not a form of "unjust" 
or "unreasonable" or "dis-
criminatory" conduct, or 
some similar formulation 
based on regulatory, rather 
than antitrust, principles.

Cooper: The courts will be 
the last to change.  The judi-
ciary is filled with lawyers 
who grew up and entered le-
gal practice during the as-
cendance of Chicago School 
market fundamentalism.  . . . 
I have pushed hard for both 
the DOJ and FTC under 
Obama to start a claw back 
campaign, reviewing all the 
bad decisions that have been 
so harmful, so that when the 
judge c i tes some lousy 
precedent, they can pull out 
the study and show why that 
precedent was wrong.

Why Fiber is Always 
Superior to Copper p. 49

Rood: I think the entire  idea 
that it is the high speed 
broadband, that brings bene-
fits is  misguided, it is the 

very different market struc-
ture  that raises competitive 
levels with open access to  
fiber, that brings benefits. . . 
A nation, or any sovereign 
entity, should do an OPEX 
calculation comparable to 
the one discussed in the 
study above at least once, 
and then ask themselves 
the simple question: are 
they trading off the CAPEX 
required for rewir ing 
against higher OPEX with 
DOCSIS and DSL technol-
ogy paths, and is it this 
t rade of f that br ings 
higher societal costs when 
compared to their capital 
outlay? 

Cecil: p. 53 any anger di-
rected at any incumbent 
business per se on this list 
is misdirected to the ex-
tent it is really frustration 
with market and regula-
tory design. Outside of 
documented bad acts 
there are no "good" or 
"bad" actors here.  All are 
rational economic actors 
given their business mod-
els and methods.  

I think the greater point, too 
often lost in the specifics, is 
that the overall regulatory 
design is simply out of date.  
From this lawyer's perspec-
tive, for example, the regula-
tory system  in the U.S. is 
deeply flawed not necessarily 
because I think it does favor 
incumbents, but primarily 
because it is so imprecise and 
unpredictable to  the point of 
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having very little internal 
consistency.  This  is actually 
worse than always favoring 
incumbents, but I think we 
can do a whole lot better 
than that.

Municipalities Do Need to 
Offer Services  p. 55

St Arnaud: We have been in 
long series of discussions 
with an out of territory ILEC. 
The local team were very 
keen on our business model 
as they knew that they only 
way they could compete with 
the local ILEC is by someone 
else underwriting the cost of 
the infrastructure. But when 
the local team took the  busi-
ness case back to head office 
in their home territory the 
project was killed. The senior 
management was terrified 
that other ILECs would in-
vade their turf with a  similar 
strategy.  The  ILECs are 
much more interested in pro-
tecting their local monopoly 
rather than competing in 
someone else's backyard.
 
So we are stuck looking to 
provide cable and Internet 
services ourselves.  This ac-
tually requires a bigger in-
vestment than deploying the 
actual fiber (at least for a 
small scale  project), because 
you have to  purchase volume 
Internet transit to be com-
petitive. But the biggest chal-
lenges is arranging for deliv-
ery of cable  TV services. This 
is a  Byzantine  world if I ever 
saw one  and much more dif-

ficult and costly than arrang-
ing for Internet service.  I 
know that many municipal 
networks like Layfette and 
others have run into the 
same problem.

Budde: It looks to me that 
the future has to  be  in a utili-
ties based open fibre net-
work. In order to built up ex-
tra higher margin revenues a 
value added infrastructure 
company/ or division should 
be attached to the utility op-
erating data  centres, content 
hosting, cloud computing, 
billing, network management, 
and offer that to individuals 
(UCG) and companies. In 
other words stay totally away 
from the content itself, ISP 
operation, etc.
 
Once you have this structure 
in place content owners and 
content aggregators will on 
their own terms start building 
their business models on that 
infrastructure and they might 
consider using the  value 
added infrastructure services, 
but for the rest want to  run 
this business totally separate 
and independent from the 
network operator. Of course 
they will only become inter-
ested if such a network  has 
sufficient mass, that's why 
very little activity is taking 
place on the current FttH 
networks as hardly any of 
them have reached any mass 
that warrant these media and 
services companies to start 
using them. They rely on the 
operators building a network 

based on the principle: 'built 
and they will come'. They 
don't want to make any 
commitment upfront but are 
happy to come onboard once 
you have got the network in 
place.
 
So, in most situations, 
only utilities based or-
ganisation can afford to 
built such networks and 
this again makes munies 
an ideal partner in build-
ing FttH networks, for all 
the 'common good' rea-
sons that we have been 
discussing extensively

New Ways to think About 
Infrastructure  p. 58

Kevin Barron: Fiber is public 
infrastructure; government 
builds public infrastructure.  . 
. . If we  stop the petty 
squabbles over layers 0 and 
1, we could actually see 
some of the 10-to-1 return 
on investment in BB infra-
structure. My fear though, 
is that even with the col-
lapse of the market, the 
religious dogma of the 
"free market uber alles" 
will continue to obscure 
the fact that fiber is basic 
infrastructure (which *re-
quires* public ROW's in 
most populated areas). 
We continue to be cap-
tives of that dogma, even 
while our economy melts 
down, our ret irement 
plans go up in smoke and 
unemployment hits record 
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highs as a result. 

The bogeyman of "big 
government" has been 
used for 20 years in this 
country as a smokescreen 
to effectively capture it 
and primarily turn it into a 
hired gun for industry.

P. 60 Cecil The solution I 
specifically proposed was 
to e l iminate the fee-
generating dance - be-
cause when I'm running 
and managing all sorts of 
these kinds of  litigation I 
get tired of the fees.  And 
it's no secret that these 
disputes tend to be self-
perpetuating.  It is, there-
fore, the very basis of a 
framework that pits all 
sorts of common interests 
against each other. . . . 
[On p. 61 Cecil proposes a 
way to “rationally fund” 
dark fiber utilities. 

What I do not think is use-
ful, however, is any per-
petuation of failed regula-
tory models that result in 
incessant grinding of op-
posed interests that do 
not necessarily have to be 
opposed.

Policy Strategy

Budde: The way I would 
like to handle this is to 
maintain the more radical 
call for change, of course 
in the hope that we will be 
able to get at least some 

of this implemented at a 
minimum we will get some 
people thinking. (As a 
matter of fact we do al-
ready have some very 
senior people in the Ad-
ministration at least inter-
ested in these more radi-
cal approaches.) This will 
create cracks in the sys-
tem and than when that 
happens we need to be 
opportunistic on how to 
wiggle ourselves into 
these cracks to establish 
changes and that will be a 
matter of give and take, 
more along the lines Jim is 
talking about.
 
In one of our previous dis-
cussions we discussed the 
pros and cons of structural 
changes vs . grass root 
changes (e.g muni broad-
band). If, through guerrilla 
warfare, we could get FttH 
muni penetration reaching 
10% or so I bet we will start 
seeing cracks appearing in 
the incumbent fortresses and 
that would accelerate the 
change  enormously. Conse-
quently our bold activities 
when well executed don't 
have to see the system start 
to change overnight, we can 
be the  lever that actually al-
lows the system to implode 
on itself. You can see in 
some of the European and 
A s i a n c o u n t r i e s h o w 
quickly things can change 
once the incumbents de-
cide that they have milked 
the old system for long 
enough and start moving 

toward a more open net-
work environment. It can 
happen rather quickly (2-
3 years)

This is important in fram-
ing issues.  The Overton 
Window moves.  You start 
by pushing an idea that is 
outside of it, and it sounds 
nutty, but things that had 
previously been seem as 
radical suddenly look 
m o r e a c c e p t a b l e b y 
comparison.   . . . .

So let's talk about radical 
and even unthinkable 
ideas.  If we talk about 
the unth inkab le long 
enough, our ideas that are 
merely considered sensi-
ble will have a chance at 
becoming policy.  And it 
can keep moving.

What Behavioral 
Economics Tells Us p. 75

Savage: What behavioral 
economics tells us in the 
short run is several things:
 
(1) Intelligent regulation 
is not easy.  You actually 
have to know the devil is 
going on in the markets 
and industries you want to 
regulate.
 
(2)  Actual people, in their 
role as consumers, make 
systemic and predictable 
errors in making certain 
t y p e s o f d e c i s i o n s .  
(Someone listed some of 
the key ones, e.g.: status 
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quo bias, option overload, 
fear of loss of current 
benefits more than out-
weighs equivalent poten-
tial of gain).  It follows 
that people who would 
sell to them have systemic 
and predictable incentives 
to exploit those errors.  
These are not problems that 
are fixed or avoided by nomi-
nal “competition.”  Therefore, 
from a consumer protection 
standpoint, one should focus 
on the details of consumer 
transactions more than we 
have.

(3)  If, as noted above, 
firms can maximize their 
profits by exploiting flaws 
in the way people are 
wired up to make deci-
sions, then assuming the 
firms themselves are ra-
tional profit-maximizers 

(but see below) they will 
misallocate their own re-
sources towards those 
types of activities (e.g., 
new marketing plans, 
long-term contracts, etc.) 
and less towards what 
neoclassical theory would 
say they would do (prod-
uct improvements or price 
decreases to attract cus-
tomers).  This suggests that 
some greater degree of regu-
latory inquiry/oversight into 
product development proc-
esses might be appropriate.
 
(4)The flip side of people 
making bad decisions in 
the context of their indi-
vidual choices as consum-
ers is people making bad 
decisions in their role as 
managers of businesses.

Peering p. 77

I see  force in the argument 
that in certain sectors of the 
economy; and telecoms is 
one of them, the US" legal 
system" lacks the essen-
tial characteristics to be 
called a 'legal' system at 
all: it is unequivocally a 
political system. After all, 
the FCC is a creature of 
Congress, passing rules is 
an executive branch func-
tion, weak or ineffective 
judicial oversight in a sys-
tem that allows the politi-
cal appointment of en-
forcement agencies and 
judges is a questionable 
legal system at best: if the 
legal system is not sepa-
rate and independent from 
the political system it fails 
one fundamental test for 
the rule of law. 
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A Note from the Editor on the May 2009 Format 
and Presentation

This issue leads off with the final part of a two part interview with Caltech physicist Harvey Newman  
and four weeks of symposium discussion - including an emphasis on regulatory policy issues

Text, URLs and Executive Summary:  I have attempted to identify especially noteworthy text by means of boldface 
for REALLY good “stuff” .  Also the proper Executive Summary  in this  issue continues.  I hope you find it useful.  
Feedback welcomed.  You will also find live URL links and page links in this issue.. (I am also no longer changing Brit-
ish spellings of things like fibre to the American fiber. ) Thanks to Sara Wedeman - see 
sarasworld.blogspot.com/behavioraleconomics/ for assistance with the masthead logo.  Captain Cook 
now charts direction by looking at a compass rosette.  

Coming in the June 2009 issue - out about  April 30 the promised interview with Frank Coluccio. This 
treats in very detailed fashion the complex  story of the copper strangle hold on our networks.  It  is 
paradigm shifting in its importance and is hinted at  http://gordoncook.net/wp/?p=298 Why Fiber is 
in Every Respect Superior to Copper.  See also page 49 of this issue.

Correction:  page 51 of April 2009 issue the third complete paragraph beginning: It may only shift 
demand in time, but that's GREAT. -- should have been attributed to  Alexander Harrowell -- ending 4 
paragraphs later with “ whatever push-messaging protocol you like.”
.
I  am omitting the contributorsʼ page since a cumulative list  may now be found at 
http://www.cookreport.com/index.php?option=com_content&view=article&id=121&Itemid=74

http://gordoncook.net/wp/?p=298
http://gordoncook.net/wp/?p=298
http://www.cookreport.com/index.php?option=com_content&view=article&id=121&Itemid=74
http://www.cookreport.com/index.php?option=com_content&view=article&id=121&Itemid=74
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