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How DSL Turbocharges a Phone Line

Q There are several forms of digital subscriber lines, or xDSL, with the x depending on the
particular variety of DSL. All xDSL connections use the same ordinary pair of twisted copper wires
that already carry phone calls among homes and businesses. Unlike cable modem connections,
which broadcast everyone’s cable signals to everyone on a cable hub, xDSL is a point-to-point
connection, unshared with others using the service.
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EF Signals travel between a coax or RJ-45 connector in
your PC and an xDSL modem. You do not have to dial
up an Internet service provider; your Net connection is
always on.

0 You can use the same phone line for Internet
service at the same time it's carrying a voice
call because the two signals use widely sepa-
rated areas of the frequency spectrum. A split-
ter next fo your xDSL modem combines the
low-frequency voice signals and the higher-fre-
quency data signals.
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n The most common form of xDSL is ADSL. The A stands for
asynchronous, meaning that more bandwidth, or data-car-
rying capacity, is devoted fo data traveling downstream—from
the Internet to your PC—than to upstream data traveling from
your PC to the Internet. The reason for the imbalance is that
upstream traffic tends to be limited to a few words at a time—
a URL, for example—and downstream traffic carrying graph-
ics, multimedia, and shareware program downloads needs the
extra capacity.
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E Transmission rates depend on the quality of EA splitter on the other end of the line
the phone line, the type of equipment it uses, breaks the voice and data signals apart
the distance from the PC to a phone com- again, sending voice calls into the plain
pany switching office, and the type of xDSL old telephone system (POTS) and
being used. computer data through high-speed lines

to the Internet.

™

Downstream data moves at about 8Mbps for the most common forms of DSL. That's fast
enough fo transmit Moby Dick in just under six minutes compared to the 14 hours a V.90
modem would take.

Upstream data moves at about 640Kbps.

VDSL (very high-speed DSL) reaches data transmission speeds as high as
10-26Mbps downstream, but only within about 4,500 feet of a phone switch. -

ADSL is limited to 18,000 feet from the phone office with downstream
speeds of 6-8Mbps, upstream 512Kbps.

G-Lite, or Universal DSL, at the same 18,000 feet, allows only
1.5Mbps downstream and 512Kbps upstream. G-Lite eliminates the
need for a splitter and is the industry’s proposal for a standard
modem that can work with any phone lines.

RADSL (rate adaptive DSL) reaches as far as 21,000 feet but is

limited to 600Kbps—7Mbps downstream rates and
128Kbps—1Mbps upstream.
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Internet to Your PC

How Cable Modems Bring the

Data Packet

Address and Error Correction

Computer data is sent along frequencies that lie
between the 110 6MHz frequency bands carrying
TV programming over hybrid fiber coaxial
(HFC) cable. Data is sent as standard Internet
protocol (IP) packets with error correction and a
header identifying which subscribers’ PCs they are
destined to reach. The wide bandwidth of fiber
oplics, depending on the configuration, lets you
receive downloads at up o 40Mbps, fast enough to
download Moby Dick in about one minute, com-
pared fo six minutes for a DSL connection and 14
hours with a V.90 modem.

n Slow servers within the Web with only a
1.5Mbps T1 connection can act as bottle-
necks, not allowing your cable connection
to reach its full potential. A cable supplier
might cache popular Web pages on its
own servers to avoid bottlenecks in the
Internet itself.
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E Data going upstream—from your PC fo the
Infernet—gets only seven bands for transmis-
sion, limiting upstream data fo 30Mbps or
lower.

High-speed fiber optic cable links each distribu-
tion hub to the cable supplier’s own network,
which handles email and routes PC data to the
Internet through o 45Mbps T3 connection. The
cable network is flexible so that if one part of it
crashes, your data is routed through working
sections of the network.
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' E Cable is a broadcast medium. Everyone . It
connecied to the same distribution hub 3 = : A - ,
f receives everyone else’s downloads, too. y Q 2 T

This arrangement raises security issues and
could cause a slowdown if everyone con-

nected to the same hub downloads at the .
same time. : ; -~ 4
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B A coupler/splitter routes TV program-
ming fo the television set and com-
puter data to the cable modem. Both
can be used simultaneously.

Each cable modem ignores all packets except those
addressed to it. The modem reassembles the packets bound
} for it into a coherent stream of data it sends to a network
interface card in the PC.




