The Cable Modem Revolution

By

Michael Kuns

Introduction

· History

· How does it work?

· How fast is it?

· Cable modem vs. the OTHERS

· Why the cable modem is the future for connectivity over the Internet

History

· The Internet

· Telecommunication Act of 1996

· The beginning of the Cable Modem

· Cable modem availability

The Internet

· The Internet is a complex network of networks. 

· No controlling body over the Internet.

· The communication speed of the Internet is generally considered to be fast.

The Telecommunications Act of 1996

· No real advancements toward the utilization of the cable network to provide Internet connectivity had been made until the 1996 Telecommunications Act passed, a massive de-regulation.

The Beginning of the Cable Modem

· The need for faster access to data.

· Cable modem implementation  began with the installation of fiber optic cabling

Cable Modem Availability

· Limited availability(currently)

· Growing every day

Cox@Home  Availability

How it Works

How it Works

· Yes, it is a modem in the true sense of the word - it MOdulates and DEModulates signals. 

· A cable modem sends and receives data in two slightly different fashions. 
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· ISPs

· ISDN

The future of the cable modem

· Telecommuting capabilities

· More effective and efficient use of Technology

· Education benefits
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History

Cable modems came about as a solution to the need for faster access to data. As the Internet is exploding its use is changing from the display of solely textual information to the display of graphics, voice, and video. The current telephone system cannot handle data transfer rates that will display graphics, voice, or video in real-time. Cable TV already carries full-motion video past 92% of the homes in the United States, of which 63% are already connected. Of the 60 million cable TV households, 30 million have PCs. Therefore, several MSOs are actively seeking faster data access through cable modems. 

Cable modem implementation has begun with the installation of fiber optic cabling from the MSO's headend to local serving nodes . The fiber optics are connected to the existing "last mile" coaxial cable through one-way amplifiers. In order to implement cable modems, the current cable network must be able to handle two-way data transfer; therefore, the amplifiers also need to be replaced. All changes made to the cabling system are transparent to each household. A cable modem is connected to the existing cable TV connection inside the household, and to the computer through a 10BaseT Ethernet NIC. 

How does a cable modem work?
The fact that the word "modem" is used to describe this device can be a little misleading only in that it conjures up images of a typical telephone dial-up modem. Yes, it is a modem in the true sense of the word - it MOdulates and DEModulates signals. But the similarity ends there because cable modems are practically an order of magnitude more complicated than their telephone counterparts. Cable modems can be part modem, part tuner, part encryption/decryption device, part bridge, part router, part NIC card, part SNMP agent, and part ethernet hub.

Typically, a cable modem sends and receives data in two slightly different fashions. In the downstream direction, the digital data is modulated and then placed on a typical 6 MHz television carrier, somewhere between 42MHz and 750 MHz. There are several modulation schemes, but the two most popular are QPSK (up to ~10 Mbps) and QAM64 (up to ~36 Mbps). This signal can be placed in a 6MHz channel adjacent to TV signals on either side without disturbing the cable television video signals. The upstream channel is more tricky. Typically, in a two-way activated cable network, the upstream (also known as the reverse path) is transmitted between 5 and 40 MHz. This tends to be a noisy environment, with legitimate interference from HAM radio and CB radios as well as impulse noise from home appliances. Additionally, interference is easily introduced in the home, due to loose connectors, or poor cabling. Since cable networks are tree and branch networks, all this noise gets added together as the signals travel upstream, combining and increasing. Due to this problem, most manufacturers will be using QPSK or a similar modulation scheme in the upstream direction, because QPSK is more robust scheme than higher order modulation techniques in a noisy environment. The drawback is that QPSK is "slower" than QAM.

How fast is a cable modem?
Cable modem speeds vary widely. In the downstream direction (from the network to the computer), speeds can be anywhere up to ~36 Mbps. Few computers will be capable of connecting at such high speeds, so a more realistic number is 3 - 10 Mbps. In the upstream direction (from computer to network), speeds can be up to 10 Mbps. However, most modem producers will probably select a more optimum speed of between 200 Kbps and 2 Mbps. To give you a better idea of this kind of speed, consider this example: a file that takes eight minutes to download over a 28.8 modem connection would take two minutes to download on ISDN, compared to eight seconds on Cox@Home.

In the first few years of cable modem deployment, an asymmetric setup will probably be more common than a symmetric setup. In an asymmetric scheme, the downstream channel has a much higher bandwidth allocation (faster data rate) than the upstream. One reason is that the current Internet applications tend to be asymmetric in nature. Activities such as World Wide Web (http) navigating and newsgroup reading (nntp) send much more data down to the computer than to the network. Mouse clicks (URL requests) and e-mail messages are not bandwidth intensive in the upstream direction. Image files and streaming media (audio and video) are very bandwidth intensive in the downstream direction.

The Cable Modem vs. the others

If implemented to meet the standards that are being advertised, cable modems are advantageous compared to the telephone modem or Integrated Services Digital Network (ISDN) because of speed and cost. Even with the limitation that Ethernet poses, cable modems can still expect data transfer rates of at least 1.5 Mbps, due to NIC constraints and congestion, compared to the 28.8 Kbps offered by telephone modems, and 128 Kbps offered by ISDN. When cable Internet access only costs $0.60 per bit of peak bandwidth compared to $16.00 for ISDN , it seems obvious that ISDN is out of the competition with cable modems . As for telephone modems, the cost of their use is at least equal to that of the cable modem. To dedicate a phone line for dial-up use can cost about $20 a month. Add that to the $20 Internet Service Provider (ISP) fee for monthly Internet access, and that equals or exceeds the $30-40 monthly fee for Internet cable. Internet cable fees include rental of the cable modem (which can cost up to $550 to purchase) and Internet access without requiring a dedicated phone line. Comcast will even provide and install the NIC as part of the regular installation fee of $175 plus tax (their current promotion price is actually $95) . 

With the capabilities of cable modems, especially when compared to telephone modems or other services such as ISDN, the service possibilities seem endless. Some of the services that are either currently available or will be in the beginning of 1997 include web browser and Internet access, TCP/IP stack, E-mail accounts, FTP, Telnet, and newsgroups . Part of that service includes the ability to still receive cable TV transmissions while using the cable modem--without having to dedicate a telephone line. Part of that service includes Internet access even during power outages, similar to the "lifeline service" offered by the telephone operator . Part of that service includes unlimited Internet access for the flat monthly fee of $30-40. Consequently, some cable modem trials have found that online time has doubled with cable modems . ISPs should be concerned about this feature if they are not already involved in the cable modem effort, for they may soon find themselves obsolete. 

Future

Cable modems will make telecommuting more feasible than before since higher transmissions rates equate to higher productivity.  Small businesses that operate out of homes will find cable modems allowing them more effective and efficient use of technology to their advantage. These small businesses will be better able to match the service and capabilities of their larger competitors. Education will benefit significantly from the use of cable modems since distance learning will be more effective and consequently more prominent. Cable modems will allow interactive learning, rather than pure lecture. Other services or features that may develop after cable modems are through their trial period include remote video game playing where people from different countries can play games with 3D video and sound online , household bill paying , video on demand , " bandwidth on demand' applications" , and web shopping . A plethora of servers could be available to the market for "streaming audio and video," CD-ROMs , or a variety of "Just In Time" software that can be rented by time or one-time use for evaluation before purchasing . 

The types of services that cable modems can enable are endless--the only limit to these services is the creativity of those who have access to the Internet or cable. What type of service the Cable Companies, MSOs, and ISPs provide in the next ten years may be radically different from what they are offering today because of the Telecommunications Act of 1996  and the implementation of cable modems and all that they trigger. The extreme future that we have been dreaming about may come while we still have the chance to enjoy it. 


