How fast is your network?

 Network speeds are measured in all sorts of ways, not unlike how fast your car goes. If you are in a big city traffic jam or stuck behind a slow moving 18 wheeler, then your speed is slow. If you are on highway in the Midwest with a high speed limit with no other cars around and you obey the speed limit, then you are moving at whatever the speed limit is. On the other hand if you are on a race-track, then you are limited by the car’s performance cap and your driving ability. The important point is that it all depends.

For the average home there are only a couple of possibilities, dialup or high-speed access, mainly cable modem and DSL. The cable connection comes from you cable TV company and Digital Subscriber Line is delivered by your phone company.  All three options are asynchronous, meaning that the speed coming to you is faster than the speed going from you. This is a way to save money using the assumption that you will be downloading much more data than you would be uploading. For the most part, the average home user will be downloading a web page with lots of graphics and sending out email, which does not require much bandwidth. This is reasonable and generally true.

I do not know the actual numbers, but I suspect that most network users around these parts are dialup customers. I think this is true because I know that high speed is not available everywhere just yet and dialup costs a lot less. Nevertheless, the Internet has much more available than this. If you look at big companies and universities, you will find significantly more bandwidth.  Dialup is measured at 56kb, that is 56,000 bits (not bytes) per second, which may seem like a lot, but it is not. If you have a hub or switch in your home for a local network, these devices move 10mb or 100mb, that is 10 million or 100 million bits per second.  

The so called high speed options have speed limits on them, which, like you car, is determined by what is offered by the provider, what is will cost and by the technology itself. A typical speed limit might 768kb downstream and 128kb upstream, which will vary based on how many users are moving files around. Your provider may likely offer something slightly different. As an example, with no criticism intended, it would take me about 5 hours to download a 650MB file (650 million bytes, not bits). I do not do this very often, so it is acceptable.

What if someone started to offer a legal service where I could rent movies by downloading a digital version of the movie over the Internet? Suddenly waiting 5 hours would become a serious inconvenience. And what if dozens of my neighbors wanted to do this at the same time? It would be a major traffic jam. There are very few options to fix this problem. One is file compression, but the formats for such media are near their limits. The other method is to simply increase the bandwidth. There is much going on this arena.

An experiment has been underway for several years on what is termed Internet II. Mainly research universities and big network companies have been involved. One of these test beds is called Abilene (http://abilene.internet2.edu/), although test bed may no longer be an appropriate characterization, as this network is now quite mature in its operations and services. In fact, it should be looked at as the leading edge of the Internet running at 10gb (gigabits or 10 billion bits per second). Abilene covers 34 states and no, Vermont is not one of them.  The University of Vermont in Burlington has three connections to the Internet, one through Verizon (35Mb), one through Adelphia (30Mb) and an Internet II connection. The Internet II connection is a partnership with Dartmouth and UNH, but UVM’s share is only 35Mb and only Internet II sites are accessible. All together, UVM has as much bandwidth to the outside world as I have within my home. The cost for this is well over $100,000 per year, but I always ask how much does the electricity or water cost to the campus? Network access has reached the same level of requirement. One other point, less than an hour’s drive away from Brattleboro, Umass Amherst is part of Abilene. 

Besides the fact that I like fast networks, what else is important here? China has installed a high-speed network, which currently connects 25 universities in 20 cities with plans to connect 100 universities. Moreover, they have achieved speeds as high as 40Gb, an astonishing number given today’s environment. The network is called CERNET2 (the China Education and Research Network).  Even more important is that the network runs IPV6, which stands for Internet Protocol Version 6. The majority of world-wide networks run version 4. There are a number of differences, including security, but the main new feature is the expanded address space. The original Internet addressing scheme did not allow for enough unique addresses to accommodate all the devices throughout the world, but  IPV6 does. China was slow getting its network running, but now that they have, they have taken advantage of our experience and skipped over the old version. 

In short, the US runs the risk of falling behind China and Vermont is already behind the rest of the US. High-speed network access is not a luxury anymore. Just access to government services demands it. Every kind of communication (TV, radio, telephone, newspaper, etc) is moving toward digital format.  Without the medium to transport the digital packets, access to all of it will be very limited. If you think this is extreme, try to live without your car, your copy machine, your TV, your phone, your credit card and your ATM, for once upon time they were all new technology, demanding acceptance.
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