
Vol. 2  No. 3  March 2000

    Home Networks Newsletter is published monthly by Information Gatekeepers, Inc.
         214 Harvard Avenue, Boston, Massachusetts 02134, USA.  Fax: (617) 734-8562. Editorial telephone: (617) 738-8088.
         Circulation telephone: (617) 232-3111. (800) 323-1088 (Outside MA)
         Publisher/Editor:  Dr. Paul Polishuk  Managing Editor: Cathy Mallen
         Circulation Mgr: Brandon Lew  Subscription rates: $675 dollars per year in the US and Canada; $725 per year elsewhere.
         Discounts available for multiple subscriptions.
          © Information Gatekeepers Inc. 2000.  All rights reserved.  (ISSN xxxx-xxxx)
         No part of this publication may be reproduced, stored in a data base or transmitted without prior written permission of the publisher.
         For photocopying authorization information, contact the Copyright Clearance Center, 222 Rosewood Dr., Danvers, MA 01923, Tel: (508) 750-8400.

In This Issue...

A  M o n t h l y  N e w s l e t t e r

Networks for Homes
By Amitava Dutta-Ray, contributing editor of IEEE Spectrum

Networking technologies are starting to invade the ordinary
home, carrying telephone conversations; television, compact disk,
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surveillance cameras; commands for controlling appliances; and multimedia flows from the Internet.
With home networking, it is also possible for electric utilities to remotely control the flow of electricity
into individual homes and to(read their meters automatically.

“For years, the focus has been on the last mile (of cable to the home); but that is only half the
solution.  The home network , consisting of about the last 100 yards, will complete the broadband
access scenario,” said Cyrus Namazi, director for consumer connectivity at Advanced Micro Devices
Inc. in Sunnyvale, CA, and chairman and president of the Home Phoneline Networking Alliance
(HomePNA) in San Ramon, CA.

The present foray is moving at a relaxed pace, entering into relatively few multiple-dwelling
units and some small businesses.  But there is no doubt that the pace will accelerate in a year or two
when the equipment becomes more affordable.  At present, these networks fall into two main applica-
tions areas: computer interconnection, accessing the Internet, and connecting multiple PCs with
peripherals for communications and entertainment.  The networks control items such as lights,
appliances, climate-control systems, and surveillance cameras.

Prime candidates for home networks are homes with two or more computers, an estimated 17
million homes in the US alone.  The physical basis of these networks is frequently voice-grade telephone
wiring or slightly more expensive Category 5 twisted pairs, but electric power lines are also being used, as
are wireless schemes, mainly in the 2.4 GHz unlicensed industrial, scientific, and medical (ISM) band.

To succeed, home networks must be based on standard products operable with any of the media
just mentioned.  These products include transceivers, network interface cards, gateways, small servers,
sensors, and controllers, plus a widely accepted operating system.  To achieve mass market appeal, the
networks will need to be inexpensive, easy to install, and include software that is easy to configure and
operate.  Home owners, after all, cannot afford to hire information technology managers.

Many of the players in the home networking arena are start-ups or have been in the business for
only a short time.  Several are established and multibillion-dollar companies including Cisco, Intel,
Nortel, Motorola, Lucent, 3Com, IBM, and Panasonic, who either have bought into the fledgling con-
cerns or have joint developments and licensing arrangements with them.  Some of these heavy hitters
are betting on more than one networking medium, hoping to benefit no matter which one succeeds.

In general, the competitors, especially the start-ups, are loath to give many details of the tech-
nologies they are deploying.  Even the specifications of trade consortia are available to their members
only.  But some exceptions exist.  There are the IEEE 802.11 specification for wireless adapted for
home networking; Lon Works, an operating system for home automation developed by Echelon Corp.
of Palo Alto, CA, which is an open standard under EIA 709; and the Consumer Electronics Bus (CEBus)
networking standard under EIA 600 (Electronic Industries Alliance). The owner of another proprietary
technology, X10, which controls appliances over electric power lines in the home, publishes the speci-
fications of the transmitting devices only.  Manufacturers of home appliances can design and embed
X10 transmitters in them, while receiving and controlling devices are made by the company that owns
the technology, X10 Ltd., of Hong Kong.

As noted, there are two distinct markets for home networking.  One comprises computer inter-
connection and entertainment and requires high-speed networks.  The other is control, which can be
handled by slower networks.  Karuna Uppal, senior analyst at the Yankee Group, a market research
firm in Boston, projects that by 2001, the total annual revenue form home data and entertainment
networking will hit close to US$725 million.  “Phone-line home networking will become pervasive
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once 10 Mbps products are available by the end of 1999 and early 2000,” said Brian Palmer, informa-
tion technology research analyst for connectivity and computer networking at market researcher, Frost
& Sullivan Inc., Mountain View, CA.

The largest market right now for home networking involves control: heating, ventilating, and
air-conditioning systems; lighting; pumps and sprinklers; and security.  Total spending may top $2.75
billion by the end of 2000, according to Navin Sabharwal, an analyst at Allied Business Intelligence,
Oyster Bay, NY.  Automation here could yield big savings because such equipment, which tends to
consume large amounts of electricity, could be controlled to make its operation more efficient.

“Currently, the greatest impediment to creating a residential network is, surprisingly, a lack of
useful wiring.  Most existing dwellings do not have a single unused twisted-wire pair in appropriate
locations, and retrofit is expensive,” said Earl Grey of Control Contractors, Seattle, WA.  There is also
no single affordable medium that meets all of the requirements, so the coexistence of all media will
continue for some time.

Under a heavy marketing campaign by IBM Corp., among others, some new homes in the US
are being built with home networking in mind.  In particular, homes are structured with the wiring
concept introduced years ago when local-area networks were first installed in offices.  With structured
wiring, the networking lines come into the office at a single point (the wiring closet) and radiate out
from there.  Thus IBM, which has developed a new product line for home networking, is trying to
persuade consulting and construction companies to build in such structured wiring.  All lines, includ-
ing Category 5 twisted wire-pairs for Ethernet networks, telephone wire-pairs, power lines, and RG-6
coaxial cables for video distribution, would come in through that single point.

IBM hopes to sell the new homeowner its Home Director products, to be installed by autho-
rized distributors.  Home Director consist of control modules, connectors, and a connection center
located in the wiring closet.  Through the center it can control and manage all of the various computers
and devices on the network, including entertainment, data, or control.  The system allows for asserting
control from any point on the network and remotely.

The first outpost in the home is not the connection center, but a broadband gateway to the
Internet.  This gateway might contain a cable modem, an asymmetric digital subscriber-line modem, a
satellite receiver, a wireless transceiver, or combinations of these items, depending on the choice of the
homeowner. Manufacturers of networking products operating over phone lines are probably the best
organized to present persuasive arguments for their technology, and to standardize product specifica-
tions, though they would not handle cable-TV signals.

The Home Phoneline Networking Alliance was formed in June 1998 by 11 companies, includ-
ing well-known names such as 3Com, Advanced Micro Devices, AT&T Wireless Systems, Compaq
Computer, Hewlett-Packard, Intel, IBM, and Lucent Technologies.  Their purpose was to draft a set of
industry wide standards.  Currently, HomePNA, as it is known, has a roster of more than 100 members,
a quarter of whom are from outside the US.  Note that home networking (networking within the home)
over telephone wiring should not be confused with asymmetric digital-subscriber line (ADSL) tech-
nology, which is used to connect homes and offices with the Internet at speeds of up to about 6 Mbps.

Because they are already in place in a residence, phone lines have a good shot at capturing a
large share of home networks.  Their devices must be simple to configure and use, and secure from
outside intrusion, scalable, and able to support high data rates, on the order of one to several Mbps.
They cannot cost the consumer more than $100 per node, according to market analysts.
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But there is a problem.  Residential phone lines, though excellent for voice signals, were not
designed to carry high-speed data.  Their attenuation and impedance characteristics are not well con-
trolled.  Tut Systems Inc., Pleasant Hill, CA, was perhaps the first company to get around these prob-
lems and develop a scheme for handling high-speed signals over such phone lines.  It employs fre-
quency-division multiplexing to create three channels, each for a different purpose: to provide ordi-
nary phone service (dc-3400 Hz), ADSL signals to access the Internet (25 kHz to 1.1 MHz), and
networking for entertainment programs and computer data (5.5-9.5 MHz).

In its networking channel, Tut transfers data a 1Mbps over a band between 5.5 and 9.5 MHz,
with 7.5MHz as the carrier frequency.  Within this passband Tut uses the well-established technology
of the IEEE 802.3 carrier-sensing multiple access with collision detection (CSMA/CD), which is com-
monly associated with Ethernet.  But it encapsulates Ethernet frames within larger packets.  To transfer
packets at high-speed, the company employs a patented pulse-position modulation technique to boost
throughout by encoding multiple bits into each transmitted pulse, or signaling element.

Tut’s 1-Mbs technology has been adopted in the first HomePNA network specification, release
1.0, released in 1999.  Transmitters and receivers have equalizing filters to improve the characteristics
of the telephone lines, thereby reducing the bit error rate.  To further boost reliability, received data is
verified with a conventional cyclic redundancy check.

There is a question as to whether signals on a wire pair going to one apartment in a multiple
dwelling unit could electro-magnetically couple into an adjacent pair going elsewhere.  According to
George Minassian, chair of the HomePNA Technical Committee and director of the Advanced Devel-
opment Laboratory at AMD, a maker of chip sets used in HomePNA devices, no significant security
risks arise from such coupling.  To alleviate interference emanating from the dwelling, a filter at the
network interference device (the point of entry of the Internet data into the home) would keep the
signals from travelling outside.  Vendors of HomePNA release 1.0-compliant products, including Dia-
mond Multimedia Systems, Best Data Products, and Linksys Group.  Intel Corp. makes chip sets for
HomePNA and sells a complete home networking system of its own under the brand AnyPoint.

A transfer rate of 1 Mbps is, of course, considered slow for transmitting bit streams, of video
programs compressed to MPEG-2 standards of 2-4 Mbps, DVD video of 3-8 Mbps, or high-definition
TV at 19 Mbps.  But theoretically, it would be possible to transfer data at up to 100 Mbps over home
phone lines using certain portions of the 2-30 MHz band.  This capability is the basis of a second
release of the HomePNA specification proposed by Epigram Inc. of Sunnyvale, CA (which was re-
cently acquired by Broadcom Corp. of Irvine, CA), and Lucent Technologies Inc. of Allentown, PA.
Release 2.0 would support data rates up to 10 Mbps while maintaining full backward compatibility
with the first release.  A bandwidth between 4 and 10 MHz with 7 MHz as the carrier frequency would
be used for this purpose.

Release 2.0 employs frequency diversity quadrature amplitude modulation (FDQAM), in
which the same QAM information is repeated in two separate frequency regions to increase the
robustness of data transfer, and to ensure that the information is not attenuated or corrupted.  A
rate-adaptive two bits per baud will yield data rates in the range of 4-32 Mbps.  Bell Atlantic, the
giant telephone company that serves most of the Eastern United States, including New York, an-
nounced on October 6, 1999, that it will partner with Tut Systems, Lynksys, 3Com, and Diamond
Multimedia in an experiment to install home networking platforms for phone lines to work with
the digital subscriber-line service it already offers.
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As for the international standardization of specifications for home networking over phone lines,
the Geneva-based International telecommunication Union (ITU) has a forum (Question 4/Study Group
15) for receiving proposals from member countries for inclusion in its approved recommendation,
dubbed G.pnt (for Phone Network Tranceivers).  The study group is the same one that developed the
ADSL standards and is currently working on the standards for very high-speed digital subscriber lines
(VDSLs).  This should enhance the synergies between home networking using phone lines and the
XDSL family of standards.

This step will also help to address serious concerns about the risk that phone networking trans-
ceivers will interfere with VDSL and vice versa.  Although the deployment of VDSL may have to wait
three years, the problem of this interference must be addressed now.  British Telecom has proposed the
installation of a filter at the network interface device, which is a costly solution since it will require a
telco technician to install the filter.

“With careful coordination of the respective systems, both home phone networks and VDSL
can be made to share the same wire without adverse effect,” said John Cioffi, professor of electrical
engineering at Stanford University.

Telephone jacks may not be available in every nook and cranny of a home, but chances are that
the power outlets will be.  Accordingly, efforts have been underway for years to use electrical wiring or
communicating between different areas of the home.  Since 1978, Radio Shack has been selling a
system called X10, which consists of a control box and several modules.  Each module (roughly 70
mm high, 53 mm wide, and 30 mm deep) plugs into an electrical outlet like any other electrical appli-
ance.  The modules have two 16-step wheels so each can be assigned a distinct code.  Electrical appli-
ances are then plugged into the bottom of the module.

The control box can be plugged into an outlet anywhere in the household, and used to control
appliances plugged into any of the remote modules.  The module’s code may be punched on the small
keypad of the controller together with the appropriate command.  Control signals may also be gener-
ated in a computer, co that it is possible to remotely program the on/off sequence of devices.

Control pulses consist of 120 KHz bursts within one ms envelope.  A binary 1 is a burst; the
absence of a burst within an envelope is a binary 1.  The transmissions signals are synchronized by
sending them as close as possible (within 200ms) of the zero crossing point of the 60 Hz power-line
frequency.  Because the data packets are short, communication between X10 devices can achieve a
high degree of reliability.  Simple appliance modules are priced as low as $9.95, and control units are
$14.95 and up, depending on their features.

Some models of the X10 appliance modules not only receive commands but can also be polled
and will transmit signals back to the central controller indicating their status.  This feature is helpful,
for example, to remotely check on the temperature of a home or its boiler, or to turn on a surveillance
camera.  A Brazilian electric utility, Compania Energetica de Minas Gerais (Cemig), in the state of
Minas Gerais, uses this feature to help it distribute power equitably during hours of peak demand.

To gain such capability, the electric company first used a pair of 20-A circuit breakers to modify
the standard 40-A panels through which many homes are supplied.  It can then switch off one breaker
during hours of peak demand.  In order to give the householder some incentive for allowing the
changeover to the 20-A breakers, the charge for using electricity during off-peak hours is lower.

Cemig is also applying X10 to automatic meter reading.  Usage data is stored in the meter by
the residential X10 unit, which is polled once a month by a control unit at the distribution transformer.
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From there the readings from a group of homes can be downloaded to a laptop computer.  X10 Ltd.,
which designs its own chips for its devices, manufactures products for companies that include IBM,
Thomson (GE and RCA brands), Philips (Magnavox brand), Radio Shack, Leviton, Honeywell, Stanley,
Ademco, and ADT.  IBM, for example, relies on X10 technology in its Home Director product.  Ac-
cording to Dave Rye, X10’s vice president and technical manager, the company has shipped more than
100 million units.

Use of power lines for any data rate higher than a few bits per second, as employed in X10
technology, presents many technical problems.  Among them are noise and interference, attenuation,
and impedance variations and the reflections they cause. Several technologies claim to surmount these
problems, and protocols for such communications processes have been formalized by industry consor-
tia.  CEBus (EIA 600) is an open standard that specifies the technology and the parameters for commu-
nications using  power lines, Category 5 twisted-wire pair, coaxial cable, wireless, and infrared.

The media access layer (MAC) of CEBus employs carrier-sensing multiple access with colli-
sion detection and collision resolution (CSMA/CDCR).  This allows any device on the network to
access the medium at any time.  However, a node wishing to send a data packet must first sense that no
other packet is on the line at that moment, and only if the line is clear may it send its packet.  This is
very similar to the protocol of IEEE 802.3 local-area networks.  CEBus also specifies a common
application language (CAL) that enables devices to communicate amongst themselves and to perform
certain tasks using common rules of syntax and vocabulary.  Each device is defined as a “context” in
CAL including stereo players and VCRs.

Each context of CAL is further divided into objects.  These objects represent functions such as
volume, treble, or bass.  Command signals can identify contexts and activate function controls, such as
raising the volume  of a stereo player.  Receivers attached to devices interpret the commands and act
upon them.  Since cEBus is an open standard, a CEBus controller designed by one vendor should be
able to operate with a CEBus-compatible device manufactured by any other vendor.  The CEBus
Industry Council publishes information on CEBus and CAL.  Several companies are selling CEBus
products for electric line control and communications.

Ocala, Florida-based Intellon Inc. achieves a high data rate over electric power lines by em-
ploying a spread-spectrum carrier technology similar to the one used in wireless communications.  For
high data rates, Intellon employs orthogonal frequency-division multiplexing (OFDM), which involves
sending data over multiple subcarriers.

The use of OFDM technology deals with multiple reflections — a major source of interference
in power line communications.  Using this multiplexing technology, it is theoretically possible to trans-
fer data at better than 100 Mbps, according to Intellon.  Another company working with this kind of
technology is Enikia Inc. of Piscataway, NJ, but it has not yet introduced products.

Intelogis Inc. of Draper, UT, takes a different tack to power-line communications.  It transmits
data in a frequency band above the region in which most noise is found.  Dubbed Plug-in PLX technol-
ogy, it uses a combination of datagram-sensing multiple access (DSMA) and centralized token passing
(CTP).  DSMA acts in a similar fashion to the multinode contention resolution of an Ethernet network.
A node, when entering the network for the first time, detects the carrier of other packets on the line,
sending its own packet only if it is clear to do so.

Once all the nodes are known to each other, a dynamic, centrally-distributed token passing
scheme is instituted.  This avoids multinode contention and collision and thus raises the effective
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throughput.  Intelogis claims that its technology permits simultaneous transfer of small control packets
and entertainment data, say of MP3, without interfering with each other.  Plug-in PLX conforms to the
CEBus CAL.  Current versions of Intelogis products support a bit rate of 350 Kbps.  A chip set allow-
ing 2 Mbps will be available to equipment manufacturers around the first part of next year, Todd
Green, director of product marketing, Intelogis Power Line Networking, told Spectrum.

Another player is Itran Communications Ltd. of Beer Sheva, Israel.  It designs chips for both
spread spectrum and OFDM that handle data rates of 1.5 Mbps for home networking and home office,
50 Kbps for home automation, and 7 Kbps for a secure home automation application.

While emphasis is mostly on high data rate, High Tech Horizon of Angelholm, Sweden, has
been quietly shipping its power-line communication cards for PCs.  Running at 2,400 bps, they can be
used to send and receive messages and data files between PCs and peripherals.  They also run a speech
recognition program so that it is possible to “talk” to the computer from any part of the home.

In spite of vendor promises, the consumer has yet to see an affordable product capable of high-
speed communication over the power line.  Estimates for high-speed home networks using power lines
are much lower than those using either phone lines or wireless, and there seems to be no coherent effort
to make the power line communication products interoperable.  The UK-based International Powerline
Communications Forum (IPCF) is hoping to generate the momentum needed to do this.

Wireless is a fast-developing technology for data and voice communications.  In many
situations, wireless can provide a convenient and inexpensive networking solution in a home or
small office.

Since most homes with two or more personal computers were built before the recent explosion
in telecommunications, they are not wired for a telephone in every room.  Installing twisted wire-pairs
all over the premises would be difficult.  Wireless networks could prove very useful as an alternative.
However, “current wireless standards are as bountiful as they are confusing,” Greg Naderi, an informa-
tion technology industry analyst at Frost & Sullivan told Spectrum.  “The industry needs to reach a
consensus fairly soon before competing wireless home networking technologies capture significant
market share.”

Technologies for physical media access by wireless follow several specifications, some of which
have been approved by independent standards bodies.  One such set of specifications is the IEEE’s
802.11.  In conformity FCC requirements for the use of the unlicensed ISM band, IEEE 802.11 allows
both direct-sequence (DS) and frequency-hopping (FH) spread spectrum.  The maximum data rate
offered by the standard for either technique is 2 Mbps.  However, a higher-speed version of IEEE
802.11 allows a data rate of up to 11 Mbps.  A drawback of the 802.11 protocol for data transfer in a
home network is its high overhead.  The protocol was initially developed for cellular telephony.

Products operating at 11 Mbps as specified by IEEE 802.11 are being beta tested by Home
Wireless Networks (HWN) Inc., of Norcross, GA.  Company officials told Spectrum  that final prod-
ucts will be ready for shipping in the first quarter of 2000.  The products are based on a complementary
code keying technology also used in products being developed by Lucent Technologies and Apple
Computer Inc., said P. Stuckey McIntosh, HWN’s chief technology officer.  ShareWare Inc., El Dorado
Hills, CA, backed by Cisco Systems, Kyushu Matsushita Electric Co., and Netgear (a subsidiary of
Nortel), also plans to offer 11 Mbps devices.  To accommodate video streaming and HDTV, Home
Wireless Networks is working on a new technology called layered same-time processing (LST), which
promises to deliver 50-100 Mbps over the same bandwidth as today’s 11 Mbps systems.
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Eventually, but not any time soon, the IEEE 802.11 specifications will permit data transfer rates
of anywhere from 6 to 54 Mbps using discrete multitone (DMT), as well as orthogonal frequency-
division multiplexing.  Most of the 11 Mbps direct-sequence systems are designed around chip sets
made by Harris Corp., Torrance, CA.  However, the FCC filed a notice of proposed rule-making on
June 24, 1999  for a possible discontinuation of the use of 11 Mbps direct sequence.

The next important set of specifications – one that is fairly inexpensive to deploy – has been
formalized by an industry consortium known as the HomeRF Working Group and supported by many
communications companies, most in North America.  The group has produced a set of specifications
known as the Shared Wireless Access Protocol (Swap), now in release 1.1, that uses frequency-hop-
ping spread-spectrum technology in the 2.4 GHz band to yield a data rate of 1 Mbps.

Swap products are being shipped by Proxim Inc. under the brand name Symphony.  There is
also a move to develop a higher-speed Swap.  The Home RF group petitioned the FCC to increase
frequency-hopping bandwidth to 3 or 5 MHz so that it could develop 11 Mbps frequency-
hopping products.  This topic is also included in the FCC’s notice of proposed rulemaking of June 24th.
Lobbying for this ruling is strong and an official decision on the future use of spread spectrum — DS
and FH – can be expected perhaps in the spring of 2000.

The European Telecommunications Standards Institute (ETSI) supports two wireless
protocols – HiperLAN, for high-speed traffic, and Digital European Cordless Telcommunications
(DECT), which operates at lower speeds.  HiperLAN, in the future to be known as BRAN (Broadband
Radio Access Networks), is a set of specifications for a network operating at 5 GHz and yielding a data
rate of 24 Mbps, which is sufficient for high-definition TV.

There is an effort to develop a North American version of HiperLAN.  However, it is not clear
that the US will require HiperLAN, since the FCC has already released the unlicensed national infor-
mation infrastructure (UNII) band, which occupies the spectrum between 5.7250 and 5.8750 MHz.

DECT, with a data rate of 1.152 Mbps, calls for the use of frequencies between 1880 and 1990
MHz.  So far, equipment made to DECT specifications by European firms offer only voice communi-
cations.  However, Home Wireless Networks’ research laboratory in Cambridge, England, has been
able to integrate both voice and data in DECT-compliant equipment.  British Telcommunications, the
largest carrier in the UK, has signed contracts with Home Wireless Networks for equipment to be
installed in their clients’ homes.

Also fairly inexpensive to implement, Bluetooth is a proposed set of specifications for short-
range use within the home or office.  It should be possible to use Bluetooth devices to communicate
with each other, without them being tethered to some network.  Ericsson of Sweden, Nokia of Finland,
and Intel are the primary backers of Bluetooth, which is named for a 10th-century Scandinavian king
who united several Danish kingdoms.

There is, of course, more to a communications system than they physical and data link layers.
Once the bits are delivered in the right order, higher layers are needed to interpret the significance of
those bits and interface with application programs.  The best way to undertake that interpretation de-
pends on whether the system is carrying high-speed communications or low-speed communications or
low-speed control signals.

Aimed at control applications, LonWorks employs carrier-sense multiple-access for the physi-
cal layer and is independent of the medium being used.  That is, LonWorks can be used with phone
wire-pairs, Category 5 twisted wire-pairs, power lines, and wireless.  Along with X10, LonWorks is
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one of the most widely-used technologies for control purposes.  According to Reza S. Faji, director of
business development for Echelon Corp., in Palo Alto, there are now 4,000 developers worldwide
working on hardware, software, and integrated systems for the LonWorks platform.  He estimates the
number of installed LonWorks devices at nine million, 20 percent of which are in homes.

The LonWorks protocol is no embedded in silicon in so-called neuron chips made by Cypress
Semiconductor Corp. of San Jose, CA, and Toshiba America Electronic Components Inc. of Irvine,
CA.  These chips are incorporated by dozens of manufacturers into their modules for controlling house-
hold electrical equipment.  For example, home appliances made by Meloni Elettrodomestici Spa,
Fabriano, Italy, are able to communicate with the utility company or the technical service desk of the
manufacturer.  They can be programmed so that after a power failure, they would know the order in
which devices must restart in a home.  In the event of a mechanical failure, service technicians can
remotely access the machines.

Merloni has a joint project with the Media Laboratory of the Massachusetts Institute of Tech-
nology in Cambridge, MA, to develop a completely digital kitchen that will be controllable through the
Internet.  Not only that, the kitchen will be able to draw on recipes from Internet Web sites.

ComEnergy Technologies Inc. of Marlborough, MA (a wholly-owned subsidiary of NSTAR,
Boston), is a systems integrator that uses LonWorks-based devices.  It combines them with local-area
control networks to automatically read the energy consumption of individual appliances, serving the
needs of supervisory control and data acquisition in large commercial buildings.  One the detailed
records of consumption are available, the client can program the operations of the devices or instruct
the utility company to do it for him.  The result, the company asserts, is a 10-30 percent reduction in
electric bills.

According to Lewis Larsen, an independent consultant on energy management based in Chi-
cago who consults with ComEnergy, the market for energy management in single-family residences
has just started to grow.  Once the cost of small control systems falls to a few hundred dollars per home,
many owners will be inclined to install them not only for energy management, but also for other
purposes such as surveillance.

When home networks are connected to the Internet, various kinds of data will enter the home
over a single channel, and a system is needed for identifying the data and routing it to its intended
destination.  Coactive Networks Inc. of Sausalito, CA, has developed a series of products that act as
gateways between the Internet and a home automation network running LonWorks.  Its function is to
extract the LonWorks control commands from TCP/IP packets and relay them to the network in the
residence.  Thus, it is possible for utility companies to read meters automatically and perform demand-
side management chores, and for service companies to check home security systems, monitor appli-
ances remotely, or check on personal monitors carried by the elderly and disabled.

“Our home telemetry gateway makes it possible to read and control everything from air-condi-
tioning to security systems via the Internet,” said David Gaw, president of Coactive Networks.  His
company now supports only LonWorks, but future releases, according to Gaw, would support X10 and
connect to multiple media, including power lines and wireless.

Also of use for a home network, particularly for a home office, is a server, which could be used
for such chores as file transfers and e-mail and, most important, as a firewall to keep hackers at bay.
This is the reason for NetWinder, a Linux-based service introduced by Rebel.com of Ottawa, Ont.,
Canada.  The $895 unit is 50 mm by 240 mm by 150 mm and weighs less than one kilogram.  The unit
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comes with a 10-GB hard drive, and the tiny server can put the Internet at every desk and permit users
to share files and peripherals, host Web sites, and share e-mail.  The NetWinder supports PCs, Macs,
and Unix-based machines.  Rebel.com is backed financially by Corel Corp., also of Ottawa.

Home area networks are here, penetrating domestic life.  But their technologies are heading
indifferent directions, to the confusion of most users.  The market will possibly grow as analysts pre-
dict.  But the model for home networking will change again if and when a new affordable and easily-
installed fiber optic technology appears at the garden gate.

Broadband Services and Home Networking:  The Residential Gateway is Just the Beginning
By Lee Griffin, Home Director Inc.

With the debate raging in the technology community and press about what will win the stan-
dards battle in the residential gateway wars, it always seems one fundamental aspect of the home
network continues to be overlooked: the infrastructure necessary to distribute the disparate signals
coming out of the gateway.  As broadband providers begin offering more services via a single pipe into
the home, however, this debate will become very important to customers.  With today’s DSL and cable
modem connections offering little more than high-speed Internet along with their traditional services,
there is limited incentive for either industry or consumers to install a fully-integrated home network.

As the market matures and the services offered by broadband providers expand and diversify, the
need for a robust home networking solution will become more apparent.  In the initial stages of broad-
band, where the Internet is the focus, a traditional PC to PC networking architecture works well.  When
additional broadband services such as high definition television (HDTV) and embedded interactive
appliance communications become available, the networking model begins to diverge from the tradi-
tional data network to include entertainment and video components as well as non-traditional data.

As this divergence happens, the residential gateway becomes a critical component in the net-
work.  With the embedded intelligence necessary to separate the individual types of signals included in
a single broadband connection the gateway acts as the control point in the home, responsible for get-
ting the right signal to the right network or device.  In order to accomplish this, the gateway must be
able to communicate with multiple network types and protocols.  Thus, the need for a networking
solution that offers multiple options without limiting either the user or the provider as to the devices
that can be on the network.

In order for a consumer to insure that a network installed today will meet their needs for the
foreseeable future there is no real alternative to wire.  Installing a structured wiring system as the
foundation for a home network gives a homeowner the ability to take advantage of today’s limited
function broadband connections and be ready for the service offerings that will be available in the
future.  In addition to just having the wires put in the walls, a state-of-the-art structured wiring system
also has the ability to integrate most of the emerging home networking technologies such as HomePNA
and HomeRF with the traditional wired infrastructure.

While the services offered by today’s broadband providers deliver high-speed Internet access,
this is only the tip of the iceberg with regard to the potential spectrum of service offerings.  As the
services become more complex, the residential gateways needed to decode the information will play a
vital role.  The key to success, will be the ability to couple the residential gateway with a flexible home
network that meets the needs of the homeowner.  Only when this combination is delivered in tandem
will consumers be able to take advantage of the full benefits offered by broadband technologies.
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APPLICATIONS

First Cable Modem Gateway with Broadcom Home Networking Technology Earns CableLabs
Certification

Broadcom Corp. announced that cable modems using its home networking chipsets have earned
Cable Television Laboratories Inc.’s CableLabs Certified status.  This approval was awarded to Broadcom
customer Motorola for use of iLine10 home networking  chipsets with a data over cable service inter-
face specification (DOCSIS) compliant cable modem.

The certification marks the first time that a home networking interface has been included in a
product certified by Cable Television Laboratories.  The addition of home networking to broadband
cable modem gateways mean that consumers can enjoy new Internet subscriber services such as stream-
ing audio and voice over Internet Protocol telephony (VoIP) without having to install any new wires in
their homes.

ILine 10 chipsets are the first commercially available home networking chipsets that run
at 10 Mbps and conform to the Home Phoneline Networking Alliance (HomePNA) 2.0 technical stan-
dard.  ILine 10 chipsets support a robust quality-of-service capability to support the real-time traffic
requirements of VoIP and streaming audio or video applications using the existing phone line and RJ-
11 phone jacks.

“This is a valuable endorsement of home networking from the authority in cable television
operations,” said Jeff Thermond, vice president and general manager of Broadcom’s Home Network-
ing Business Unit.  “The marriage of broadband technology and high-speed home networking in
Motorola’s product gives cable system operators the ability to provide shared Internet access and VoIP
services to the more than 20,000 US multi-PC households, with no new wiring required in the customer’s
home.  The result should be a whole new class of broadband services which excite consumers and
provide the cable industry with high-growth, incremental revenue.”

“CableLab’s certification of the HomePNA’s 2.0 technology is a valuable technical
acknowledgement to the more than 130 Home PNA members actively bringing products to market,”
said Karuna Uppal, senior analyst with The Yankee Group.  “Delivering broadband to the home or
business is the first step but distributing the content and new services is the key revenue opportunity
many providers can now see on the horizon.”

Differentiate Products and Services with Powerline Communication Technology
By Guy-Anne Paquet, Demosys Corp.

In today’s rapidly evolving markets, businesses need to find increasingly original ways to
stand apart from the competition.  The present age of networking is characterized by the integration
of communication capabilities into existing products and systems to create innovative solutions that
make a difference.  An example of this is the use of existing powerlines to communicate with devices
and appliances.

Homebuilders, systems integrators, commercial facility designers and utilities can increase the
value of their existing products and services, and indeed create a whole new generation of products
and services offerings by networking devices at low cost over the powerlines.  By opting for the powerline
communication technology, no new wires need to be installed in the homes or buildings because
all the communication for control and monitoring will use the existing electrical wires as the LAN.
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Savings resulting from such a system are in the range of 40-50 percent of a project’s total costs.  More-
over, powerline communication allows for incremental addition.  Over time, features can be added on
the network at little cost and inconvenience versus other wired technology.

Homebuilders can get a competitive advantage in positioning their project as added-value “net-
worked homes.”  For the homebuilders, there is currently a system on the market that is a CEBus-based
solution using the advanced power system’s power manager along with dimmable light switches and
energy control center.  This system offers homeowners integrated lighting, security, and energy man-
agement control such as power monitoring and load shedding in an easy-to-install system.

Powerline communication technology provides system integrators with another means to inte-
grate control and monitoring devices without using RF, twisted pair or another medium.  Avoiding the
cost of installing expensive RF transmitters or running length of twisted pair through many walls
represents significant cost saving, leading to a very competitive proposal.  Powerline communication
is particularly suited for street lighting in city suburbs, for centralized control of AC units in hotel
rooms and for HVAC systems in large office buildings.

Energy management firms and facility engineering firms can greatly benefit from the ubiquity
of power outlets.  Every building has powerlines, thus in every building there is a potential for intelli-
gent detectors, sensors and controls that can communicate on a peer-to-peer basis as well as to a central
controller.  Such a network can also be accessed remotely either by Internet or another WAN.  An
example of an existing application is a powerline communication system that controls and monitors
refrigerated counters and refrigerators in a supermarket.  Information concerning the temperature is
sent to a central controller that compiles the data and alerts the manager in case of malfunctions.
Moreover, to save on energy costs by lowering peak demand, the system allows for sequential start-up.

Utilities are looking for market segments with more profitability than their usual commodity
sales.  Profit margin on value-added services can range from 25 percent to 75 percent, compared to 2
percent on commodity sale.  Being directly connected with every home and building in their network,
electrical utilities can easily reach their customers at a low cost to offer them value-added services.
Examples of close-to-core value-added services are Time-Of-Use (TOU) pricing, sub-metering, re-
mote meter reading and load shedding.  In a recent implementation, a utility installed a display panel in
homes to help its consumers manage their electrical energy consumption and access to valuable infor-
mation: on-the-spot individual appliances consumption, bill presentment, consumption profile analy-
sis, community messaging.  Furthermore, customers can control their appliances, remotely access the
information on their display panel and eventually pay their bills.  The benefit for the utility is a signifi-
cant reduction of invoicing costs.

Many industries can benefit from the powerline carrier technology because it is affordable,
since the electrical system is usually already in place, and there is no cost associated with the installa-
tion of new wires.

BUSINESS

Universal Plug and Play Update
On January 13 and 14, 2000, GE and Maytag announced that they are joining with Microsoft to

enable the connected home. Both companies are now members of the Universal Plug and Play (UPnP)
Forum and have committed to delivering UPnP-enabled home appliances.  Maytag also is part of the
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UPnP Forum Home Appliance Working Committee, which will define the manner in which appli-
ances, such as refrigerators, microwaves and ovens, will communicate with one another, as well as
communicating with other devices in the home and the Internet. GE will also become a member of the
UPnP Forum Steering Committee.  With these agreements, UPnP is now positioned to fully enable the
connected home by bringing virtually all types of intelligent devices together – from handheld comput-
ers to cell phones to security systems to microwaves to PCs.

On November 2, 1999, Microsoft announced the formation of UPnP Forum Steering Commit-
tee, which will set the agenda, technology focus and guiding principles for the UPnP Forum.  The
UPnP Forum was established in June 1999 to drive the emergence of a new generation of easily net-
worked devices, based on open Internet-based standards and protocols.  The steering committee mem-
bers include Axis Communications, Compaq Computer Corp., Echelon Corp., Hewlett-Packard Co.,
Honeywell Inc., IBM Corp., Intel Corp., Matsushita Electric Industrial Company Ltd., Microsoft,
Mitsubishi Electronics America Inc., Panja Inc., Philips Electronics, Siemens AG, Sony Corp. and
Thomson Multimedia SA.

One of the initial objectives of the steering committee will be to establish working committees
to define the manner in which devices will be supported and how they will communicate.  For ex-
ample, consumer electronics companies Philips Electronics, Sony Corp., and Thomson Multimedia
will work with Microsoft and other UPnP Forum member companies to develop UPnP specifications
for audio-visual device connections on home networks.  A goal of this effort is to connect networks
of UPnP and Home Audio/Visual interoperability (HAVi) level-one devices using open, Web-
based standards.  This will help ensure cost-effective, cross-platform interoperability without
dependence on proprietary programming languages, operating environments or other technologies.
Other working committees will examine topics such as communications and networking, imaging and
home automation.

The goals of the UPnP Forum are to enable the emergence of easily connected devices and to
simplify the implementation of networks in the home and corporate environments.  The Forum will
achieve this by defining and publishing UPnP device control protocols built upon open, Internet-based
communication standards.  Consumer interest in home networking is increasing as PCs, information
appliances and the Internet play a larger role in day-to-day activities such as entertainment, communi-
cation, education and shopping.  Making it easier to network a variety of devices in the home will spur
consumer adoption and thus market growth.

On December 1, 1999, the Home API Working Group announced that it has merged its efforts
with those of the UPnP Forum to ensure a unified specification for development of home control
software and products.  The Home API Working Group determined that the merger of its efforts with
those of the UPnP Forum will not only combine the efforts of two leading groups, but will also broaden
the scope of the original Home API charter to reflect the UPnP Forum’s goal to speed up the process of
developing a common specification for control and connectivity of home devices.

Since UPnP and Home API are both based on existing standards including XML, translation
from Home API device models to UPnP is straightforward.  The UPnP Software Development
Kit, available in 2000, will provide application development tools for companies providing home
control solutions.

Also on December 1, 1999, Microsoft announced it is now a promoter of Bluetooth.
One of Microsoft’s goals as a promoter of Bluetooth is to help enable end-to-end scenarios where both
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wireless and wired solutions work together.  This will enable Bluetooth devices to discover and use
non-Bluetooth devices, including those based on UPnP.  The UPnP Forum plans to deliver its first
device protocols in 2000.

TXU Energy Services and KeySpan Energy Join MyHomeKey Internet Portal
MyHomeKey.com, an Internet portal designed to change the way consumers manage their homes,

announced partnerships with TXU of Dallas and KeySpan Energy of Long Island and Brooklyn.
TXU Energy Services and KeySpan Energy each have invested $12.5 million.  Both energy

companies will roll out co-branded, customized sites.  Bechtel Enterprises also has invested $5 million
in MyHomeKey.

MyHomeKey, formerly MyHomeLink, is a personalized, Internet-based home management
system that provides a comprehensive solution to the daily concerns and problems of homeowners 24
hours a day, seven days a week.  It puts quality service providers at the customers’ fingertips, empow-
ers almost instantaneous on-line scheduling of services, and delivers expert advice and one-stop shop-
ping for most home products and services.

Each MyHomeKey co-branded site will feature personalized information that could range from
detailed energy consumption to announcements of neighborhood news or homeowners association
schedules.  This will allow homeowners to personalize and customize their use of the portal.

“Our site is uniquely designed to build on the already strong relationships energy companies
have with their customers,” said Eric Zausner, CEO of MyHomeKey.  “We will do this at a fraction of
the cost and time that it would take KeySpan and TXU to develop the sites for themselves.”

The MyHomeKey portal is currently under construction and will be launched this summer.
MyHomeKey also has a patent pending for its site business processes.

KeySpan Energy chairman & CEO Robert B. Catell said, “This partnership will enable KeySpan
to build on its technologies and marketing expertise and allow us to bring an extraordinary range of
products and services through e-commerce to an ever-greater range of customers.  With this venture,
we are taking a major step forward in our strategy to develop new markets and new opportunities to
build shareholder value.”

Next Level and Pixstream Partner to Help Telephone Companies Offer TV Services Over their
Existing Copper Wire Networks

Next Level Communications Inc. announced that it is partnering with PixStream Inc., a lead-
ing developer of video head-end solutions for telephone companies, to provide telephone companies
with equipment to offer TV services to their customers over existing copper wire networks using
VDSL technology.  Recently, the two companies have been working with Bell Canada, Canada’s
largest communications company, to trial broadband services to over 100 customers in a 45-story,
430-unit condominium apartment building.

Next Level and PixStream are also in the process of deploying a video networking solution for
ExOp of Missouri Inc., an affiliate of Utilicorp Communications Services, Inc., a local telephone ex-
change company serving rural Missouri.  “Next Level and PixStream are providing ExOp with the
expertise that we need to introduce broadcast TV services to our customers,” said Tom White, presi-
dent of ExOp.  “We see broadcasting national TV and simulcasting local TV content and Internet video
streaming services with standard telephone services as an integral part of our bundled service strategy.
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With the help of Next Level and PixStream we are competitively delivering these bundled services
over one copper pair to the customer home.”

“We predict that the number of residences passed with video over DSL services will reach 75
million by 2005,” said Michelle Abraham, senior analyst covering multimedia broadband services for
Cahner In-Stat Group.  “Telcos are facing incredible pressures as they compete head-to-head with
cable operators for data, voice and voice services.  Nearly all telcos will look to video over DSL
solutions and bundled service discounts as a way to keep residential customers and increase revenues.”

PixStream video networking systems act as complete video head-ends by aggregating video
signals from a number of sources, providing any necessary video processing and adapting the signals
to any network infrastructure.  In Bell Canada and ExOp deployments, the PixStream video network-
ing systems are located in the central office, where entire satellite transponders of video content are
received and adapted to the service provider’s network.  Each PixStream video networking system can
redistribute more than 144 channels of video and music content.  Using PixStream VDSmanager soft-
ware, the complete video head-end can be monitored using the service provider’s existing network
management systems.

“PixStream is pleased to have developed a relationship with Next Level, a leader in develop-
ment of VDSL technologies,” said Ralph Calistri, president and CEO of PixStream.  “We strive to be a
company that is easy to partner with, and Next Level has a range of products that easily integrate with
our solutions for helping telephone companies deliver TV services.”

Next Level’s interactive DSL broadband system allows integrated voice, data and video ser-
vices to be distributed over standard telephone wires to Next Level’s N3 Residential Gateways located
within the home.  The N3 Residential Gateway is a single set-top box that provides the connection to
multiple appliances in the home, including telephones, PCs and TVs.  Offering the most complete set
of services from a single platform, the N3 Residential Gateway allow multiple TVs to independently
tune to hundreds of digital video channels, provides a separate high-speed DSL port for Internet con-
nection and displays telephony features such as caller ID and message waiting.  US WEST and Bell
Canada are currently deploying these systems in the  Phoenix, AZ, and Toronto, Canada areas.

“The collaboration of Next Level’s interactive DSL broadband system and PixStream’s com-
pact modular video networking solutions are just what the telcos are looking for.  These systems will
provide telcos with the ability to offer voice, data and video services over their existing copper wire
networks, and, in turn, generate more revenue from their customers, “ said Peter Keeler, president and
CEO of Next Level.  “The successful deployment of Bell Canada’s system proves that our products
integrate well together and we are looking forward to future developments with PixStream.”

STANDARDS

CEA Technology Forms R7, Home Networking Committee
To keep pace with the home network industry, CEA Technology and Standards (formerly CEMA

Engineering) has formed R7, the home network committee (HNC).  Its purpose is “to provide coordi-
nation for, and encourage cooperation among, all CEA home network standardization efforts as well as
providing a forum for non-CEA home network standards formulating bodies interested in working
with CEA.  The primary goal is to ensure current and future home networks can coexist within a home
and share information through the use of industry standard interface.”
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As a result of the changes at CEA, the two leading control protocols, LonWorks and CEBus,
have been re-formed as subcommittees under R7.  They are now working together to define a single
interface that will allow other non-control network devices such as PCs, and DTVs to communicate
with control devices without any knowledge of the control protocol being used.  With the formation of
the HNC, CEA has a single committee to address the world of home networks.

Following its formation, R7 initiated a data network discovery group meeting.  At the meeting,
three companies developing competing power line carrier data networks requested R7 tackle the task
of standardizing the power line data network.  This will be a high-speed (1-10 Mbps) solution to home
networks.  A new subcommittee is being created for this purpose as well as to develop a standard
interface to all in-home data networks.

The VESA home network (VESA HN) committee has agreed to work with R7 to create a back-
bone standard based on 1394B.  The protocol will use CAT 5, GOF or POF as a medium to interconnect
all of the various networks that might be found in homes.  The VESA HN committee has been
working on this standard for several years and recently released version 1.0 for comment.  R7 members
will now work with them to complete this landmark standard which will allow all networked
products in the home from A/V equipment to PCs to controls to communicate with each other as well
as access the Internet.

Numerous organizations are working on home networking protocols. The industry is trying to
create integrated homes but the specifications and standards that will be used to do this are not them-
selves integrated.  R7’s ultimate goal is the simplification of the home network to the point that a
homeowner can buy different products and have them communicate with each other (an integrated
home) without understanding the variety of standards.  CEA is looking to create a true “plug and play”
home network that crosses all home networks.  To make a home theater work, the components must all
use the same standard, just as all of the controls might need to speak the same language.  There may be
three A/V standards and several control standards.  That means there are nine gateway (translator)
combinations to choose from and not all of them may be available.

R7’s task is to standardize the boundaries or interfaces from one network to another.  Messages
that pass from the A/V network (i.e., the DTV) to the control network (the lighting system) will be the
same regardless of which protocols are running.  In other words, to turn on a light from the TV, a
standard message to turn on the living room lights at 50 percent would be the same, regardless of which
A/V and control protocol is used.  Translations between the standard message and the protocol’s lan-
guage are done within the gateway.

To accomplish this, CEA hopes to capitalize on the work being done by others in this area such
as UPnP, OSGi, Jini, and the Salutation Consortium.  The people creating these specifications have
already addressed many of the issues CEA is tackling.  R7 is not interested in recreating that work, but
CEA is reaching out to them and asking for their help to incorporate their approaches and create a
single industry standard that everyone can use.

MARKET INTELLIGENCE

Visual Surveillance Devices to Reach $4.3 Billion by 2004
Visual surveillance devices have long been in use to gather information, and to monitor

people, events, and activities.  Technological and political trends are accelerating the capabilities and



Copyright 2000 Information Gatekeepers Inc. 214 Harvard Ave. Boston MA 02134 Tel: (617) 232-3111 Fax: (617) 734-8562

17

Home Networks Newsletter March 2000

employment of new technologies across our society.  It is commonplace for individuals in our
society to be under surveillance as a daily fact of life and, in most applications, to be quite unaware of
this surveillance.

According to a soon-to-be-released Business Communications Co. Inc. study RG-241 Visual
Surveillance Devices: New Opportunities, the total market was estimated at $2.6 billion in 1999, and
can be expected to grow at an average annual growth rate (AARG) of 10.7 percent through the year
2004 to reach $4.3 billion.

The closed circuit television (CCTV) segment of the marketplace is growing at a rapid AAGR
of 11.8 percent during the five-year forecast period and is forecasted to reach $3.6 billion by 2004.
CCTV systems have been in use for security applications for some time, but technological improve-
ments such as thermal imaging, digital television, and software products have taken this capability to
new levels of performance.

This performance is being capitalized on by security companies to expand their market share.
Nearly one-third of all American businesses use closed-circuit television for surveillance/security func-
tions, and it is doubtful that the average American citizen can escape closed circuit television surveil-
lance.  Application areas where significant growth can be expected include elementary and secondary
schools and colleges and universities.  Another growth factor in this segment will be the increased use
of lower-cost CCTV systems in residences.

The night vision segment consists of traditional designers and developers of night vision de-
vices security systems integrators who incorporate these surveillance devices in systems for their cli-
ents, and the user of security systems incorporating night vision devices.  Users include civilians, law
enforcement, and industry.  The current, or third generation (Gen III), night vision devices have be-
come much less expensive, more reliable, and more widespread in non-military use.  Estimated at
$560 million in 1999, this market is expected to reach $750 million by 2004, thereby growing at an
AAGR of 6 percent through 2004.

Industrial, commercial, and individual concerns over security in the workplace and at home
have led to a $2.4 billion dollar domestic (non-military) market for surveillance devices that is ex-
pected to grow significantly over the next five years.  Across all of these segments of the visual surveil-
lance device market, technological changes will result in more efficient and less expensive products
leading to increases in their respective market shares.

NEW PRODUCTS/ NEW SERVICES

Bringing the Network Home – The Set-Top Box as an Entry Point for Home Networking
In June of 1998, the Federal Communications Commission issued a revolutionary decision

that would forever change the cable and information industries – it declared that cable service
providers could  not require their customers to rent the set-top boxes through which they received
cable programming.

A similar situation occurred in 1984, when the FCC ruled that telephone companies could not
require their customers to rent telephones along with their service.  Almost immediately thereafter, the
capabilities of the telephones that could be purchased at retail far surpassed those of the rental phones.
In other words, by creating a more competitive environment, the consumer ended up being the winner
with lower-cost, higher-quality phones.
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In July 2000, customers will finally be able to shop for the set-top box of their choice through
retail shops, mail-order catalogs and on-line.  The same improvements in quality and features that was
realized in telephones is inevitable in set-top boxes.  Manufacturers are scrambling to get product to
market and gain a foothold in this new market arena.

At the top of the list of desired features for the new set-top boxes is Internet access.  It has
become apparent that consumers are more interested in the Internet than they are in the computers
that, until recently, were necessary to gain access to it.  Consumers want to shop, send e-mail,
play games, watch TV, and listen to music all from the same device, as long as it works, is inex-
pensive and delivers on its promises.  It’s becoming clear that many consumers will not be relying
on PCs to provide these activities; the processing horsepower of a computer is simply not neces-
sary to deliver them.  Combine that with a relatively high entry price point, a steep learning curve
and an overly-complicated operating system and you’ve pretty much removed the leisure from
these activities.

The new set-top devices should be of interest to purveyors of home networking solutions for a
number of reasons.  The first is an estimated 67 million cable subscribers in the US, making it an
extremely attractive market to target.  The second reason is just as obvious: if the data stream is enter-
ing and leaving the home through the box on top of the television set, it makes that box a perfect source
for distributing that data throughout the home.

A properly equipped set-top box could easily become the hub and router for the home network,
connecting computers and peripheral devices, as well as distributing entertainment data streams such
as television programming, Internet access, and streaming audio.  Home network vendors will need to
keep a few things in mind if they expect to ride the wave of retail set-top boxes.  First, the networks
need to be easy for consumers to install.

Second, they need to be inexpensive enough that consumers will not fear losing money if the
network topology becomes obsolete.  Ideally, the network should be able to use the home’s available
wiring.  The network must be as simple to install as the set-top box itself.

The bandwidth of a home network, such as is provided by MediaWire technology, should be
broad enough to deliver all the required data throughout the home with no loss of quality.  MediaWire’s
data rate of 100 Mbps can simultaneously deliver thirty-two audio channels at 48 KHz, 24-bit (DVD
audio) quality; eight separate MPEG-2 video channels at 6 Mbps each (digital cable/DBS quality);
sixteen phone or ISDN lines; and 12 Mbps of bandwidth for computer data and control information
(the equivalent of approximately ten T-1 lines).

As long as the price is right, consumers will inevitably embrace set-top boxes that provide
added features.  While the manufacturers of these devices may differ in opinion as to whether
these new devices will include storage capabilities, game controllers, and other features, giving users
the added value of using the set-top box as the portal for the entire home network is relatively inexpen-
sive to implement (as low as ($10 per unit).  It is also a feature that a great number of consumers would
find useful.

According to International Data Corp. (IDC), nearly two million homes will have an installed
home network by the end of 1999 and nearly 12 million will have an installed network by 2002.  If
even a small percentage of cable set-top boxes provide the means to establish these networks, the
numbers could be significantly higher.


