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Try this with an rdmary computer.

The new Epson HX-20 is no ordinary computer.
Not by a long shot. It's the world’s only Notebook
Computer with the power of a desktop and the
portability of a handheld.

So you can do serious computing, data proces-
sing, even word processing. Anytime. Anywhere.

To start with the HX-20 has 16K RAM (option-
ally expandable to 32K), 32K ROM (optionally
expandable to 64K), RS-232C and serial inter-
faces, a full-size ASCII keyboard, a built-in micro-
printer with dot addressable graphics, a scrollable
LCD screen, five programmable function keys,
and ... well, that's just the beginning.

The HX-20 is small enough to tuck inside a
briefcase or under your arm. It runs on internal
power for 50-plus hours and recharges in eight. It
lets you interface with peripherals like MX Series
printers, the CX-20 battery-powered acoustic
coupler, a barcode reader, and audio cassette.
And you can even get it with options like a micro-

cassette drive, ROM cartridge, floppy disk and

display controller.
Now, prepare to have your mind boggled by
one more feature: the price. The Epson HX-20

Portable Notebook Computer retails for less than -

$800. That’s right — less. Which means it’s just

right for students, businesspeople, kids — any-

body who's looking for an affordable way into
serious computing.

Powerful. Portable. Affordable. The HX-20 is

L just what you’d expect

from Epson.
The extraordinary.

EPSON

EPSON AMERICA, INC.

. COMPUTER PRODUCTS DIVISION

3415 Kashiwa Street* Torrance, California 90505 « (213) 539-9140
CIRCLE NO. 59 ON FREE INFORMATION CARD
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BY STAN VEIT

THE American telephone system spans the
nation and reaches into almost every home,
store, factory and office. It's also connected by
cable and satellite into an international network
that enables us to talk with people all over the
world just by dialing a number. This familiar
communications network was originally de-
signed for voice transmission, but nowadays it's
also used to trangmit digital data.

In this article W&l explore the communication
networks that use telephone lines to transmit
digital information. We’ll take a look at the com-
panies that provide the information, learn how
to use their services, find out what they cost,
and how to access them. Finally, we’ll investi-
gate other avenues of communications like tele-
vision cable and local computer networks.

Data-Communication Networks. There
are many data-communication networks that
transmit digital data across the country. They
receive the data from local sources and com-
pressitinto “packets” that are sentin a continu-
ous stream from point to point. At the destina-
tion, the data is routed over local lines to
receiving terminals. As a result of this efficient
utilization of transmission time, the data net-
works can charge much less than if an individual
leased a line from AT&T for computer-to-com-
puter communication.:

The principal companies in this business are
Tymnet, which is part of a computer time-shar-
ing company called Tymshare, and G.T.E.
Telenet. It’s expected that American Bell, the
new data-communications subsidiary of AT&T,

Communications and information transfer
expand the ability of small computers
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and IBM will become very active in this field.
Telenet and Tymnet are providing most of the
data-communication services for the computer
information networks.

Computer Networks. In general, computer
networks are groups of computers connected
by wires, sharing large resources such as print-
ers and data storage devices. However, the
term “networks” has become one of the buzz-
words of the decade and has been used to de-
scribe several very different operations. For ex-
ample, computer networks are quite different
from time-sharing systems. A time-sharing sys-
tem has one or more large computers at a cen-
tral location. Clients use remote terminals to ac-
cess the computers and then use them as if they
were in the same office. The computer network
also has one or more large computers accessed
by remote terminals. However, the large com-
puters provide predetermined information ser-
vices and some computing services. Typical of
the information services they provide are news-
papers and magazines, electronic mail, banking
and purchasing, reservations and travel, games
and personal communications.

Two of the largest networks were started sev-
eral years ago by time-sharing services as a
method of using their large computer and com-
munications resources during the hours when
businesses were closed. The Source (1616 An-

derson Road, McLean, VA 22102) and Compu-
Serve (5000 Arlington Centre Blvd., Columbus,
OH 43220) were the first of the public computer
information networks and are still the most
prominent. i

On a smaller scale, Dow Jones Electronic
News Service, once a local service for Wall
Street users, is now a national information net-
work providing a variety of financial services.

Lockheed Information Services, Palo Alio,
CA, started a “data base of data bases” and it
has grown to be the largest source of research
information in the world. Called Dialog, it pro-
vides index information on the contents of thou-
sands of data bases.

There are many other specialized networks,
some of which are described later in this article.
Furthermore, new companies are entering the
field every month. American Bell says it will pro-
vide services that are extensions of the busi-
ness of moving data. It is thought that they may
offer information services.

Another new company has been started by
Kemmons Wilson, the founder of Holiday Inn.
He will franchise local outlets for a new comput-
er information utility called INC Telecommuni-
cations, which will use the satellite facilities of
National Public Radio. Steven G. Wozniak, one
of the founders of Apple Computer, has been
engaged to write the software needed for the
new system.

A star network.
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Network Costs. Naturally, these computer
services all cost money. The subscriber pays an
initial fee when he joins the network. An ID num-
ber is assigned and the subscriber chooses a
secret password for his account. The charges
for use of the network are calculated by the
length of time that the subscriber is connected
and for any extra services he orders. There are
higher charges for service during prlme time"
business hours.

in addition, when special commercial and fi-
nancial services are accessed, extra charges
are common. For example, Dow Jones may be
accessed from CompuServe at an extra charge.
Other special services are extra, too. For in-
stance, most of the computer language man-
uals are charged to the subscriber’s account, as
are special printing services and diskette coples
of software. Payment for the network service is
charged to the subscriber’s credit card. More-
over, the initial registration fee covers only a
minimum amount of disk storage, with extra
storage available at additional cost. Also re-
member that, in addition to the network’s fees,
the user must pay for telephone service.

Network
Operation

THE Source and CompuServe operate similar-
ly, but there are differences that make the use of
each a separate experience. To illustrate this,
we will discuss the operation of each system.

CompuServe. This is a network service oper-
ating out of Columbus, Ohio. It is a subsidiary of
the H&R Block company. A CompuServe sub-
scriber joins the system after paying a modest
fee of about $20, which includes an hour of use.
Usage time is $5 per hour except for “prime
time’’ hours when it is higher. The new subscrib-
er is given a questionnaire, an |.D. number, and
a password.

The user dials a local-access number and
waits for a high-pitched tone. Then he places
the telephone handset into the rubber cups of
an acoustic-coupler (or similar type) modem. If a
direct-connect modem is used, the procedure is
slightly different. You call the local number us-
ing the phone or the computer keyboard (de-
pending on the modem) and the connection is
made automatically. At this point, the system
begins communication with the caller. The sys-
tem prompts the caller to identify himself as a
subscriber; and the caller responds by entering
an identification number and password. This is
called the system sign-on (or log-on). It not only
identifies the caller, but adjusts the system out-
put to the precise equipment he is using. The
subscriber is now confronted with the top level
of the system menus. He then makes a selec-
tion from one of the following broad subject ar-
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eas: Business And Financial Services, Personal
Computing Services, or Home Services.

The business services include stock and
commaoadity data bases and quotation services.
Electronic mail service is also provided. The
home services provide computerized banking,
buying and selling of merchandise, local and na-
tional news, and schedules for airlines, trains,
buses and theaters. You can make reservations
and purchase tickets through this service. A
subscriber can also contact other subscribers
all over the country in a simulation of CB radio.
He can use the free noncommercial classified
ads on the system. In addition, there are bulletin
boards maintained by publications or by the var-
jous computer manufacturers. They use this
service to inform owners of the latest fixes and
modifications to their equipment, and some-
times provide software support.

This magazine, as a pioneer in electronic pub-
lishing, maintains an edition of POPULAR ELEG-
TRONICS on CompuServe. To access it, enter GO
PEM-1. Besides columns by the staff editors and

writers, it also has a SIG (Special Interest
Group) where people can request information
or help from the magazine's staff. The advan-
tages of this *“quick reaction” service over nor-
mal mail are obvious.

Electronic communications, news, and data
bases are not the only attractions of Compu-
Serve. There are computer games available,
too, including nationwide contests that test your
computer gaming-skills.

Personal computing services involve the in-
teractive use of the large computing facilities by
subscribers. To a user connected to the net-
work computer, it seems as if he were using his
own machine. Many different computer lan-
guages are offered and the user can store his
work and data on the system disks. Computer
printout services are also available at network
headquarters, with the results delivered to cus-
tomers by mail or UPS.

The public access area is another personal
computing service that can be utilized by sub-
scribers. It features a user-donated software ex-
change where programs in the public domain
can be downloaded from the CompuServe data
storage to the subscriber's own disk system.
However, not all of the software is free. There
are companies that sell programs over the net-
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work. The advantage to buying software this
way is that you can try a demo program before
you buy, and you can get delivery at once.

There is a feeling of excitement that you get
when using CompuServe because there’s so
rauch to try and to learn. Some of this enthusi-
asm is generated by personal messages from
the “sysops” (system operators). These are
volunteers who run the various bulletin boards.
They act as moderators, instructing newcomers
and helping them become part of the group.
Sysops develop a following who may “tune-in”
to listen and talk with them just as people follow
talk shows on radio and TV. In any event, the
sysops are an attraction on CompuServe be-
cause they humanize an otherwise regimented
process of menu selection from one level to
another.

To heighten subscriber’s interest, Compu-
Serve publishes a monthly magazine, Today,
that all members receive at no additional cost
along with a newsletter called Update. These
publications generate interest in using the net-
work and the many services that are available.

The Source. This is a public information utility
operated by The Source Telecomputing Corpo-
ration, a subsidiary of The Readers Digest As-
sociation. It operates from a bank of large Prime
computers in McLean, VA, and it is accessed
over the facilities of Telenet and Tymnet in
much the same way as CompuServe. The initial
fee to join the Source is $100. The evening,
weekend, and holiday hourly rate is $7.75 while
after midnight the rate drops to $5.75. Prime
time hourly rates are significantly higher.

The sign-on procedures for The Source are
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almost identical to those on CompuServe, ex-
cept that the subscriber always uses either
Telenet or Tymnet to access the system. The
only direct access is in the area around Wash-
ington, D.C. and Northern Virginia, where the
main computer is located.

The Source offers the same type of services
as CompuServe bu’ there is less variety. For ex-
ample, the only loca: newspaper on The Source
is the N.Y. Times. The Source is a network of
data bases that are accessible in two ways. You
can call a database after obtaining its address
from The Source index; or you can find informa-
tion through a command level from which other
levels are connected through a hierarchy of
menus.

The Source features communications, infor-
mation, and computer services. In the commu-
nications area they offer electronic mail,
“Chat,” and “Post.” The electronic mail service
allows you to send messages to any other sub-
scriber, while Chat allows you to have an inter-
active dialog with another subscriber who is on
line the same time you are. Post is a free classi-
fied ad bulletin board. Information abounds on
The Source. It features 36 categories of news
and commentary on business and financial mar-
kets, plus abstracts from leading financial publi-
cations. Prices on stocks, bonds, commodities,

metals, money-market certificates, federal
notes, and bills are given from all the major mar-
kets and from the over-the-counter market.
I Compu-U-Star is a discount shopping service

that is accessed on The Source and offers sav-
‘ ings to members on high-ticket items such as
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cars, appliances,
equipment.

Through the The Source you can get airline
s_;chedules, travel tips, and reservations for air-
lines, hotels, and tours. They also have restau-
rant reviews that can be a big help to a business
person who wants to know where to eat and en-
tertain while traveling. The Source also offers
subscribers games, bulletin boards, and per-
sonal computing services. An unusual service is
called the User Publishing section. In this area,
users are encouraged to publish anything they
want, provided they do not exceed the stan-
dards of decency or violate the rights of others.

If you access The Source through the index,
it's like being all by yourself in a big library where
you can use the card catalog to find out where
the book you need is located. You can then go
to the correct stack where you locate the right
shelf and find the book you want.

The Source doesn’t seem to be as interactive
as CompuServe. True, The Source has the Chat
area where you can talk to others, but | have
never found anyone home to talk to! When you
want specific information such as airline sched-
ules, The Source may be quicker to use, and it
has been said that the data bases available on
The Source are more complete and thorough.
But CompuServe seems to be a bit more friend-
ly, a place where you not only can find informa-
tion but also interact with others.

furniture, and electronic

Dow Jones News/Retrieval. This service
offers subscribers prices, news, and analysis of

r
|
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Topology of a loop network.

all major security and commodity markets. It
provides in-depth information on all factors that
affect the financial community and enables sub-
scribers to evaluate the performance of their
own portfolio against that of the leading money
managers. Many subscribers prefer the exper-
tise that Dow Jones is known for. The Dow
J_ones service not only provides the market ac-
tivity of a company, but gives all the news about
that company. Stock prices are maintained on a
current basis, and past performance informa-
tion is available, too. The Dow Jones service is
available through Apple dealers, Commodore
dealers, and Radio Shack stores.

Lockheed’s Dialog. Many of the largest in-
formation networks are devoted to the retrieval
of scientific, medical, and legal information. The
largest and oldest of these is Lockheed’s Dialog
(3460 Hillview Ave., Palo Alto, CA 94304). ltis
the key to hundreds of data bases on every sub-
ject from agriculture to zoology. These data
bases contain information concerning busi-
ness/economics, government and foundation
grants, current research, research papers, hu-
manities, arts, law, medicine, science, technol-
ogy, engineering, and just about every other
subject known to mankind.

A researcher skilled in the use of Dialog can
find bibliographical references and abstracts on
any subject. Actually, these references to data-
base information are all that the system con-
tains, but normally that’s all that is needed. The
actual documents can be ordered once the re-
searcher knows where they are. A minute with
Dialog is worth hours, or days, of research in
libraries.

Dialog does not require complicated equip-
ment to access it. Simple personal computers
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or dumb terminals can be used. However, the
researcher must know how to use the system,
and that is not simple. In fact, there are people
who research Dialog for others for a fee. There
is a database of databases, called Dialindex,
used in Dialog to find the proper data base to
conduct a search for a subject. In addition there
is a related service called Dialorder used to or-
der the documents you find with Dialog.

Other Networks. Mead’s Lexus is a law
database which requires a special terminal to
access it. A database in a much different sub-
ject areais Aero Net of Titusville, FL, which con-
nects aircraft dealers all over the United States
in a trading and multi-listing nework. The devel-
opment of business information and sales net-
works like these may become the most impor-
tant marketing concept of the 1980’s.

The New York Times owns The Information

Bank which provides on-line information de--

rived from the newspapers. This information
bank is now available on The Source.

Graphnet (329 Alfred Ave., Teaneck, NJ
07666), although not an information bank, is a
service that provides electronic teletype inter-
face to subscribers. A personal computer can
be used to access the major teletype systems
and to send and receive messages.

EIES (Electronic Information Exchange Sys-
tem) is a nationwide independent computerized
network originally funded by the National Sci-
ence Foundation. It is now operated on a mem-
bership basis. Users sign in through Telenet.

The Plato network was originally developed
at the University of lllinois. Now owned and op-
erated by The Control Data Corp. (P.O. Box O,
Minneapolis, MN 55440), it is an interactive
learning system that has courses on many sub-
jects. Plato produces its lessons on “pages”
with which the student interacts by means of a
keyboard. Each page asks questions and pro-
duces new pages as the result of the student’s
answers. Because of the high cost of a Plato ter-
minal (around $5000), it is used at Control Data
Learning Centers throughout the United States.

The networks mentioned here are just a sam-
pling of those that are available; and new ones
are 'added every month. Since some are devot-
ed to one industry, one profession, or one scien-

tific discipline, they rarely come to our attention.
However, we will become more aware of themin
the future as colleges and public libraries make
their services available to the general public.

Computer Bulletin Boards. Some comput-
er hobbyists are also radio amateurs who havea
tradition of regular interactive communication.
Because of an FCC ban on the transmission of
ASCII code by ham radio, these hobbyists es-
tablished computer bulletin boards. The devel-
opment of the TRS-80, Apple Il, and PET per-
sonal computers provided the other necessary
element for the spread of computer bulletin
boards. Here for the first time were large groups
of identical computers. This meant that stan-
dard bulletin board programs could be used and
anyone with the proper equipment could call in
and use the service.

The software to operate these bulletin boards
was developed by a number of individuals. Ward
Christensen and Randy Seuss were the original
developers of the Computerized Bulletin Board"
software. Their concepts were extended in the
formation of ABBS (Apple Bulletin Board Sys-
tern) for Apple, Forum-80 for Radio Shack TRS-
80 computers, PAN for PET computers, and
RBBS (Remote Bulletin Board System) for
CP/M-based computers. The services provided
by these computer bulletin boards, in addition to
message transmission, include the distribution
of public-domain software collected by Apple,
TRS-80, and CP/M user groups.

Most of the computer bulletin boards are
sponsored by computer clubs and user groups.
The management of the computerized bulletin
board is done by a system operator who often
owns the equipment. The system consists of
communications software, the computer, disk
drives, and a modem.

The bulletin board program starts the com-
puter when a call is received. The caller can
then “‘sign-on”” and receive the information on
the bulletin board. In some cases, the caller can
leave a message of his own. When the caller
disconnects, the software system detects the
disconnect, “hangs up the phone,” and awaits
the next call. Some of these bulletin boards
have enough capacity to transmit a complete
club newsletter.

Telephone numbers and time of operation for
many club bulletin boards are listed in maga-
zines covering club activites. AMRAD (Amateur
Radio Research Corp., 1524 Springdale Ave.,
MclLean, VA 22101) has a list they will send for
$1.00. The Source and CompuServe also list lo-
cations and information regarding the CBBS as
part of their services to clubs.

it
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A NETWORK subscriber need not own a
computer to use the services of the networks.
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All that's necessary is a “dumb” terminal and a
cqmmunication interface. Several advertisers in
this magazine offer low-cost terminals capable
of connecting to. the various services.

In addition, low-cost computers such as the
Radio Shack Color Computer, the Commodore
VIC-20, and TI-99/4A can be used with commu-
nications peripherals. Timex/Sinclair plans to
offer a modem for its Model 1000/ZX81 $99.95
computer. The Panasonic/Quasar hand-held
computer has a communication interface and
other pocket models like those from Casio,
Epson, Radio Shack/Sharp, and others are ex-
pected to follow suit. A pocket terminal was re-
cently introduced by IXO. A network subscriber
can now carry the terminal, or computer, in an
attache case and communicate with the net-
work from a telephone booth anywhere in the
country.

The small computer owner can use his equip-
ment without a disk drive, using the mass stor-
age of the network, or he can obtain software
that will permit loading of data from the network
onto his own disk. This is called downloading.
Data stored on the local computer disk can also
be transmitted to the network. This is called
uploading. Both techniques extend the capabili-
ties of the subscriber’s computer. A typical ap-
plication might consist of transmitting programs
or data from a subscriber in New York to one in
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Los Angeles. The NY subscriber would upload
the data to the network and give permission for
the LA user to access it. The LA user can then
download the information or program. It is that
simple.

Modems. Modems are the connecting link for
all of the services we have discussed in this arti-
cle. A modem is the translating element be-
tween the computer and the telephone system.
It would be very convenient to be able to directly
transmit or receive information on our comput-
ers (or terminals) via the telephone. The trouble
is that the output from computers or terminals is
a series of digital pulses. Our telephone system
was only designed to transmit human speech.

This problem is solved by converting the digi-
tal output into a series of audio tones that can
be transmitted over the telephone line. The
same thing is done to record computer data on
an audio cassette. Converting the data from dig-
ital pulses into audio tones is called modulation.
Going from audio tones back to digital pulses is
called demodulation. The device that does this
is called a “‘modulator/demodulator” or modem
for short. This is the device we need to commu-
lr]icate digital data over the standard telephone
Ines.

In most systems, we use tones of one fre-
quency to signify a logic “one’ and tones of a

Bus or tree topology.
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different frequency to signify a logic “zero.”
When we change or shift the tones to corre-
spond to the ones and zeros in the data stream,
it is called frequency-shift-keyed modulation
(FSK).

With an audio-cassette system, data travels
in only one direction at a time and, therefore,
only one set of tones is required. However, in a
bi-directional telephone transmission there
would be a problem with only one set of tones.
Data can be sent both ways over the same set
of wires (called full-duplex) but it wouldn’t work
if the same set of tones were used to transmit
data in both directions. Therefore a modem
uses two sets of tones. One set of tones (1070
Hz for zero and 1270 Hz for one) is used for orig-
inating data. Another set of tones (2025 Hz and
2225 Hz) is used for receiving data. If your com-
puter were connected to The Source, for exam-
ple, you would be the originating system and
your data would be sent with tones of 1070 Hz
for zeros and 1270 Hz for ones. The Source
computer would answer you with tones of 2025
Hz for zeros and 2225 Hz for ones.

If you use your modem to call up network sys-
tems you need an ‘‘Originate Only Modem™
which has a 1070/1270-Hz modulator, and a
2025/2225-Hz demodulator. If you also receive
calls, you might need an answer modem with a
modulator using 2025/2225 Hz and a demodu-
lator using 1070/1270 Hz. It really doesn’t mat-

| ter which set of frequencies is used as long as

there is agreement between both ends.
When the data is transmitted over the tele-
phone system, noise on the line is likely to inter-

| fere with the communication if the data is trans-

mitted too fast. Therefore, most data transmis-
sions are done at 300 bits per second
maximum. This rate is also called 300 baud, and
it results in a transfer speed of about 30 charac-
ters per second. But there are special modems
that can transmit at 1200 baud. For really high-
speed data communications, data is transmit-
ted over specially conditioned low-noise lines at
a rate up to 9600 baud.

To simplify the connection between the com-
puter and the telephone system, there are
modems that use the transmitter and receiver of
an ordinary telephone handset to make the con-
nection. The telephone instrument is placed
into rubber cups to minimize the noise. This type
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is called an acoustic-coupler modem. The other
type of modem connects directly into the tele-
phone line and is called a direct-connect
modem. The acoustic couplers are cheaper but
are more likely to pick up noise interference.

LUV R
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TODAY, many homes have a second set of
communication wires coming into the
house—the TV cable. Cable services provide
many more channels than vhf and uhf stations
make available. Since at least one-half of a ter-
minal exists in the TV set, it isn’t difficult to pro-
vide the keyboard and additional parts to make
one or more cable channels interactive comput-
er networks. This has already been tried on an
experimental basis and it is just a matter of time
pefore television and home computers will
merge. Cable companies charge a flat rate fora
month’s service, which is an incentive to use the
TV cable instead of the telephone system.

The Warner Communications Corp. and
American Express have been experimenting
with a prototype two-way, interactive cable TV
network in Columbus, OH. The QUBE system
uses simple pushbutton terminals to provide
yes/no/multiple choices to televised questions
and offers to sell products. This service has
proven to be very popular. Other attempts to of-
fer an interactive game-playing service via two-
way cable TV will soon be underway in major cit-
ies in the United States. |f these are successful,
it is predicted that fully interactive personal-
computing and information-utility services will
move to the TV cable within five years.

puel

SEVERAL computers, or computers and ter-
minals, can be connected within a local area to
share common peripherals and/or software.
Such a local network can be as simple as sever-
- al small computers in a classroom, connected
to share a disk and printer. It can also be as
complex as all the computers, terminals, and
other business machines in a large office con-
nected together to provide the interactive ser-
vices needed by a large business organization.
The Xerox Corp. and other major manufac-
turers such as Digital Equipment Corp. and Intel
have proposed a system called Ethernet that
uses coaxial cable to connect computers, word
processors, copiers, fax, and other machines
into an automated office. This system uses a
transmission scheme which is called a
baseband system because it operates at low
voltage and frequency.

In local networks each station (called a
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“node”) can communicate with every other
node without requiring a special management
node (or processor). The signals are broadcast
along the wire in the same way that a radio
broadcasts—every other station can lis-
ten—but a reply is expected only from the node
addressed. Each node can detect when another
node is “talking” so that it refrains from sending
and thus avoids collisions that would lose data.
There are various methods of designing the net-
work, as shown in the accompanying diagrams.

The most common design (or topology) is the
star, where the branches radiate from a central
node. This is the design of the telephone switch-
board and, since many offices have PBXs, they
can be used for wiring. The trouble with the star
design is that if the central node goes down, the
netis no longer connected.

Another design is the ring or loop. Here the
nodes are connected to each other through re-
peaters. When a signal is received, it is ampli-
fied and passed to the next node. If a node fails,
it opens the loop and the net fails.

The third topology is the bus, which is simply a
long piece of cable that runs past the node loca-
tions. When a device is to be added, it is merely
tapped in through a plug-in socket. If a node
fails, it does not bring down the entire net, and
additional nodes can be added without recon-
figuring the system. This is why Xerox adver-
tises Ethernet with a picture of a wall socket
ready for you to plug-in your electronic staple
machine.

The expression baseband has to do with the
frequency of the data transmission. If the center
conductor is referenced to zero volts, and then
raised to some non-zero value, another node
can detect the change in voltage condition and
decode the information. These changes occur
at relatively low frequencies used by
microcomputers.

Another type of local network called a broad-
band system also uses a coaxial cable but
transmits at very high frequencies. A typical ex-
ample is the television cable, which uses fre-
quencies of 50 MHz to 100 MHz. At these fre-
guencies, signal losses due to the cable almost
disappear and the signal can be sent for miles
rather than a few thousand feet. Wang and oth-
er companies have developed broadband net-
work systems for connecting computers. How-
ever, the argument between baseband and
broadband systems continues and there is no
sign of agreement. Since the outcome is uncer-
tai, it has limited the growth of local network
systems. IBM and AT&T have yet to be heard
from and the method they thoose will greatly in-
fluence the outcome. The use of the telephone
system and its requirement for simple, low-cost
wiring seems to favor the baseband systems.
However, if the primary connecting medium be-
comes TV cable and/or satellites, then local
broadband systems seem to make more sense.

Personal Computer Networks. At the low
end of the computer business there is no such
confusion. Several systems have been suc-

cessfully sold. These are all slow-speed
baseband networks. Some of them use twisted-
pair wires rather than coaxial cable.

The Clustar One system from Nestar ties
groups of Apple computers together to provide
complex financial-information networks. The
Omninet from Corvus also works with Apple.
Commodore and Radio Shack each have a net-
work system and there are several for CP/M-
based computers. North Star Computer has an-
nounced a new network system which is the first
to permit different types of computers to oper-
ate on the same network.

Schools, as well as automated offices, seem
to be the targets of microcomputer networking.
Here the network offers the use of many com-
puters sharing expensive peripherals such as
hard disks, printers, plotters, and analog-data-
collecting equipment. The network offers sys-
tem control while providing the flexibility to add
equipment as the system grows.

We have just begun to see the growth of local
networks. As long as small 8-bit computers
were limited to 64K of memory and small, low-
cost floppy disks, it didn’t make much sense to
connect them. In fact, the very concept of the
personal computer called for a cheap stand-
alone unit operated by one user. We are now
entering into the period of 16- and 32-bit
microprocessors with megabytes of memory
and large hard-disk data storage.

We are also developing single-chip video and
communications circuits. These can be used to
build very cheap terminals. All the elements are
in place for local networks of powerful micro-
computers, sharing large disk drives and
peripherals such as printers, plotters, and data-
collection equipment. Perhaps we will see a
computer network in each classroom, or in each
department of a school. In this case, each stu-
dent would have an individual terminal and
could access the computer for information, or
submit work for review by the instructor (or the
instructor’s program!).

The ultimate will be the interface of the local
network with the world-wide public information
networks beaming their data from satellites. Of
course, it won't stop there. Next, the satellites
will be collecting additional information from our
space probes throughout the solar system and
beyond. ¢
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