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The Internet Speed You Pay For, Is Not What You Get!
Just because you have a 1Mbps bandwidth connection to the Internet doesn't mean that you will actually be able to download a file at 1Mbps effective transfer rate. 

Files are moved over the Internet using something called "packets". Each packet contains a piece of your file, it takes many packets to regenerate the file from the sending side to the receiving side. The network technology used between the sending/receiving side will impose some limit on the maximum size that a packet can be, this is known as the Maximum Transmit Unit (MTU). For Ethernet (the technology between your PC and broadband modem) the MTU is 1500 bytes (.0015 mega bytes). It takes 1000s of packets to transmit your 1 GB video file.

Because your connecting to the Internet, your using a networking protocol known as Internet Protocol a.k.a. IP. But IP is not transmitted directly on the network, it has some lower layer protocol (Ethernet) involved too. There are numerous lower layer protocols, Ethernet, PPP, Frame Relay, ATM etc.. which lower layer protocol depends on the type and distance of network connection being utilized. Your video file is likely to change lower layer protocols multiple times between source and destination. 

Each layer of network protocol (i.e. Ethernet + IP) has associated overhead - each has a destination and source address, protocol type, check sum and other various packet specific information tagged onto each packet. Generally speaking 1/3 to 1/2 of each packet is overhead used to get the packet from point a to point b and to insure the integrity of the packet once it gets there, as well as to tell the receiving side what order to put the packets back together in.

So if you have a 1Mbps connection, downloading a file, the best you can hope for is about 500Kbps transfer rate. The transfer rate your actually seeing is the rate at which the finished video file is being put back together at. This doesn't account for any overhead in your PC.

Additionally, the Internet, like all IP networks is best effort. It's also a shared network, meaning many users are competing for the same connections and data at the same time. Your file transfer request gets queued up with others, so your contending with an unknown number of other's for the bandwidth and file. Your 1Mbps pipe is only between you and your ISP's first collection point. Once you get past that collection point your sharing the bandwidth with many other users. 

The Internet works an awful lot like a highway system. Each car on the highway represents a packet. Each road represents a network connection. The difference is that on the Internet the speed limit for a car/truck is set, they can't go any faster/slower than the type of road they are on for any given moment.

Also, when the Internet has a traffic jam, it doesn't just slow down and back traffic up - that concept doesn't exist. What it does is start dropping packets - i.e. throw them away. What that equates to for your file transfer is that the missing packets (remember the overhead) have to be sent again. Your transfer appears to stop, while missing packets are sent again.

At the moment the fastest links inside the Internet are about 10Gbps (OC192). The fastest links to home users are about 8Mbps (cable and ADSL2+ or FIOS). 

People mention T1 - T3, those are very old telephony services (a.k.a. DS1, DS3) that are bi-directional. So, even though a T1 is 1.5Mbps, it's 1.5Mbps in each direction at the same time. Which is better for a business with WWW servers than DSL which is asymetrical - 1.5Mbps one way, 250Kbps the other. DS3 is 45Mbps - these run on copper wire.

The OCs are on fiber, OC3, OC12 etc... Fiber to the home is the wave of the future, i.e. Verizon FIOS, or WiMAX (fixed station wireless). 

Telephony companies are reluctant to replace all that copper wire hanging on poles with fiber. Hence the intererst in WiMAX - no outside wires involved.
