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Foreword

Communications is the best reason for buying a personal computer.

Fortune placed me in a position to be one of the first people to make that
statement nearly a decade ago, and I'm happy to say it still is true today. In fact,
as my good friend Ron Albright demonstrates in the pages of this book, it is
even more true today than it was back in 1981.

It makes me feel old to say so, but by golly what a time that was. The
Apple Il had been around for a number of years, but the most advanced model
could not yet generate lowercase letters. In the non-Apple world, an operating
system called CP/M was king. Exxon made word processors, and 64K was
considered an enviable—nay, nearly inconceivable—amount of memory at
the time.

Then, in “the Autumn Revolution” of 1981, IBM introduced the first PC,
and within a few short months computer frenzy was upon us. Every major,
general-interest business and news magazine carried at least one cover story
on the personal computer phenomenon. Time even made the machine the
Man of the Year."”

Everyone wanted to buy one of the new machines. But no one could figure
out what they would do with it once it was ensconced on the desktop.
Computer salesmen were happy to provide the answer. Why, you could use
the machine to balance your checkbook or organize your recipes, they sol-
emnly affirmed. Now, will that be Visa, MasterCharge or American Express?

The fact that these jokers could make such statements with a straight

ix
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face may be a tribute to their sales training, most of which was acquired selling
cars, white goods, and other high ticket/high commission items. Or it may be a
tribute to their ignorance.

Most computer salespeople at the time, like most customers, were so
eager to jump on the PC bandwagon that no one stopped to think about just
how your recipes were supposed to get into the machine in the first place and
the hours of data entry that would be required for you to be able to generate a
list of every dish calling for celery salt. Or to think about the fact that with a $10
pocket calculator and a pencil you couid do a better, faster job of balancing
your checkbook than with a $2,000 computer. After all, who wants to boot up
and key in data every time they write a check?

Personally, | had been pulled into the computer age a few years earlier,
more or less through the back door of word processing. I had written five or six
how-to sports books on the same Royal Ultronic electric typewriter that had
seen me through many an all-nighter at school. My dream was a correcting
IBM Selectric, but | couldn’t afford it since, contrary to popular belief, book
writing in general is not a highly paid profession.

Then | met a man who introduced me both to word processing and the
lucrative world of corporate communications. The first time he told me about his
dedicated CPT word processor, | thought it an elaborate toy. | simply could not
understand his enthusiasm. Then | tried it for an hour or so and was irre-
trievably hooked. Within six months, courtesy of this patron and employer, |
had my own machine and was busily scrivening away turning out speeches,
brochures, video scripts—you name it. This first cousin to a personal computer
literally changed my life.

But | had another surprise in store. One day | walked into the office to find
my friend “online”” with something called The Source. He showed me how he
could send and receive “‘mail,”’ chat with people online, pull down stock
quotes and news stories, and even play games, all through this magical online
service. | was absolutely spellbound.

This really was something completely different. | devoured The Source
manual, a thin, comb-bound, green-covered affair that I've still got some-
where in the attic. | struggled to learn about modems and packet switching
and in general to take it all in.

In short order a number of things became clear. First, The Source, Com-
puServe, Dow Jones News/Retrieval, and bulletin board systems represented
incredible life-expanding possibilities. Second, you absolutely had to have a
personal computer to tap in and take advantage of this potential. Unlike
recipes and checkbooks which could better be handled with 3 x 5 card files and
pocket calculators, the computer was an essential component to going online.

Third, search as | might, | could find no single, comprehensive (and com-
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prehensible) source of information on this new field. There was nowhere the
average person could turn to find out about the hardware and software re-
quired to go online or what they would find once they got there. In short, there
was no book on the subject.

| had given up doing books and would have been perfectly content to
continue with the daily challenge, variety, and satisfaction of corporate com-
munications. But the idea would not let go. Once more into the breach, dear
word processor. One more book proposal and we'll give it up for good.

If this book had existed at the time, | would still be doing brochures on
commaodities trading, single-premium life insurance, and limited partnership
real-estate-investment opportunities. For as you will see, it contains everything
a new online communicator could want or need.

You'll find enough technical information on how everything works to
make you dangerous, but not more than you want to know. You'll find hands-
on tips on what to look for in communications software. And you'll find
action-provoking information on electronic and voice mail, sending facsimiles
without a fax machine, electronic data interchange, and how to quickly get
your hands on hard core, industrial strength information through such online
services as DIALOG, BRS, Orbit, and The Knowledge Index.

When you finish Dr. Albright's book, you will certainly agree that online
communications is still the best reason for buying a personal computer. But, as
someone once said to me, “it's still something of a black art.”” The more light
that can be shed on the subject, the better. Ron Albright’s book is a worthy
addition to that select handful of beacons shining through the mist. | guaran-
tee that if you follow his advice, Electronic Communications for Home and
Office will change your life.

Alfred Glossbrenner
Kabeyun"’

Yardley, Pennsylvania
July 1989
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Introduction

The new technologies of communications have the power to change the
competitive game for almost all companies of all sizes.

—Eric Clemons and F. Warren McFarlan, "“Telecom: Hook Up or Lose Qut”

One of the characteristics of human nature is that change is generally not
accepted easily, comfortably, or readily. We like familiarity and, as much as
possible, eschew the new and the strange. This tendency exists in each of us to
varying degrees and, at one time or another in the human past, was probably a
protective trait in some way or another. In our daily personal and business lives,
the comfort of sameness brings a modicum of serenity to our chaotic world. In
a world where technology is advancing by quantum leaps almost daily, it is
natural to seek to hold on to the tranquility of the past and what we are
familiar with. Who can blame us?

Customers, clients, and associates, that's who. In the world of business,
we must adapt and change. We must take hold of the tiger of technology and
ride along, or else be eaten alive by the competition. The days of “‘standing
pat” and "let's wait and see’" are gone. For those of us with small businesses
(those with a home business included), every edge we can find to help our
endeavors is important—even more, critical—to getting and staying ahead.
Whether we like it or not, we must learn about and put into effect those
technological advances that can give us the advantage that is critical to our
SUCCess.
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INTANGIBLE RESOURCES

One of the most important commaodities for the small business, information, is
a prime example of an area in which to go after an advantage. That we need
information for success is not debatable. The challenge of the 1990s will be to
find ways to acquire and analyze the information flood and pinpoint the subtle
trends and shifts that can determine our business survival. It is becoming more
apparent, though, in the ““information age,” that not only do we need precise
information but we also need it fast. Roger Blackwell, a marketing professor at
Ohio State University, has said that a 15-minute advantage over the compe-
tition is probably all that can be expected these days, since news and informa-
tion is delivered so fast.

A small business has little time to make a countermove after an an-
nouncement from the competition or a court decision which affects the
business. The key is to have the flexibility to direct resources and implement
changes quickly, but it is also necessary to have up-to-date information avail-
able on which to base such decisions. in the flood of information sources today,
we must do a great deal of filtering to find what is important to us and what is
not. Further, those of us in a small business must do the sifting with much
fewer resources than the conglomerates have available. With rapid change
being such a fundamental aspect of business, the business person must have a
finger on the pulse in order to keep up. However, our information-collecting
habits were formed in decades gone by. We try to read, clip, file, photocopy,
and digest the many journals that we subscribe to. We rely on mental recall.
And it is impossible to keep up in this manner, as you well know.

A second critical element to success in business in the 1990s is commu-
nications. We need to be able to contact who we want when we want. It does
no good to have the latest information if we cannot disperse it to the people
who need to act on it. We need to be able to direct our employees and
contacts to take action on our decisions quickly. Otherwise, our strategic
information is yesterday's news.

The good news is that just because a business is small, doesn’t mean it has
to forgo the fatest in high-tech communications. This book will introduce you
to the information and communications technologies of the 1990s in a way
that will inform, guide, and direct you to make the hard decisions you will need
to make. This book will not intimidate; rather, it will intimate. And it will
comfort, rather than alarm. The technologies available to you today to move
your business and your personal life into the future will be explained in a way
that you can understand and reflect on. No decisions will be made for you. The
decisions are yours—but you can make them based on sound facts that you
understand.
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Electronic Communications for Home and Office is not about computers.
It is about productivity. This book will arm you with the information you need
to make informed decisions in a tough business world. It will give you the edge
you need to compete with big business in its own game—high-tech produc-
tivity.

HOW TO USE THIS BOOK

| hope you are convinced that it is time to proceed into the future. Let’s think
briefly about some of the things that you can do with the technology already
available. Of course you will want to consider word processing, mass mailings,
keeping records with database software, and other familiar applications you
have read about. However, in this book we will concentrate on some other
major applications. The topics covered are introduced briefly below, with the
four main applications first.

ELECTRONIC MAIL (CHAPTER 4)

Why continue to play telephone tag? Leave messages on a remote computer
where your correspondent can access them within seconds when he or she is
available and reply just as rapidly. From a simple ““Hey! I got the shipment!”’ to
a 20-page proposal can be transferred across the country in seconds.

INFORMATION ACCESS (CHAPTER 5)

Today, there are somewhere around 3000 computerized databases available
to your computer. With this wealth of data at your disposal [it is estimated that
90 percent of the information published in the past 15 years is accessible in this
fashion (Paul and Sarah Edwards, Working from Home)], | can say, with a great
deal of confidence, that whatever information needs your business may have
can be found somewhere electronically.

VOICE MESSAGING (CHAPTER 6)

Deliver listener-directed telemarketing messages, and receive messages at one
phone number and have them automatically forwarded to another. Enter the
wave of the 1990s now.

FACSIMILE (FAX) TRANSMISSIONS (CHAPTER 7)

Whereas electronic mail can send messages and documents composed on a
computer, fax can transmit replicas of documents—contracts, advertisements,
photographs, virtually anything. The image of the original is transmitted in a
few seconds to the receiving machine and then printed for viewing there.
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RESISTING COMPUTERIZATION (CHAPTER 1)

There are many arguments and excuses for not learning about and implement-
ing computers. This chapter diffuses those arguments and shows why a smart
business person should catch up with technology.

HOW IT WORKS—EQUIPMENT AND SOFTWARE
(CHAPTERS 2 AND 3)

This book also explains how some of the “‘magic’ works. In “How Computers
Communicate” (Chapter 2), we will dwell on the basics of digital commu-
nications which underlie much of the technology we cover. This is a sojourn
into the technical aspects of computer-to-computer communications. The
information will be helpful as you advance into using the technology, but you
may want to put it off initially. Chapter 2 addresses the equipment com-
ponents of a communications system, and Chapter 3 discusses the other
half—the software. If you don’t have the gusto to attack these topics right off
the bat, simply jump ahead to Chapter 4 and Chapter 5, where you will be
given quite enough impetus to come back to the nuts and bolts later.

MISCELLANEOUS (CHAPTER 8)

In this chapter, a few shortcuts, insider tips, and miscellaneous bits and pieces
of information about computer-assisted communications are offered. This
chapter covers where to find help (your local users group), free sources of
software and practice (your local ““bulletin board system"), and other topics.

WHAT TO LOOK FOR IN THE FUTURE (CHAPTER 9)

Changes are occurring at such a rapid pace in the electronic communications
industry that you will need to see some trends now and follow them closely.
The two most important are a changeover from the current sound-only phone
system to the new Integrated Services Digital Network (ISDN). This fiber-optic
network will allow transmission of digital as well as the usual sound commu-
nications at extremely rapid speed. Secondly, the X.400 and X.500 commu-
nications standards will be adopted worldwide, making communications
across the various commercial providers a reality. A single “electronic address”
can open you up to transmissions from anywhere in the world.

THINGS TO THINK ABOUT

You have probably heard about these various applications. But have you
thought about how they can help you do more business? How they can bring
more customers and increase your network of contacts? How they can be used
to get advice on tough issues and problems you may face in your business?
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How they can make you more effective, more informed, a better networker,
more open to national and international markets? How they can enhance your
image to your customers, suppliers, and the competition? If you haven't, |
invite you to read on and join the world of computer-assisted communications.
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Jump Right In

Computer literacy will be essential for the next generation of senior
executives—and their employees.

—Clemens P. Work, “The 21st Century Executive”

In this text | will, for the most part, confine our discussions to one aspect of
computer productivity—the computer as an information and communications
tool. You will not learn to use it for word processing, or spreadsheets, or
database (though you should be using it for all these things!). Those subjects
are for other books.

Too many business people, salespeople, and others in small or home
business ventures are hesitant to get into computers. Though they are working
with personnel and resource constraints that their competitors do not have,
they are hesitant to adopt the very technology that can eliminate these bar-
riers. Most of these people realize, on some level, that computers can stream-
line their operations, but, because they think that learning about and imple-
menting computers in their business will take time and expertise that they just
don’t have, they shy away.

EXPOSING THE ARGUMENTS

In my experience, there are several arguments which crop up frequently in my
discussions with business people in all areas as to why they have not become
acquainted with computers. The arguments run, in their various forms, some-
thing like these:

1. “I am too busy running a business to learn about computers.” My
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standard reply to this argument is that ‘one of the reasons you don’t have time
to learn about computers is because you don’t use them!” In their most
rudimentary uses, computers are timesaving devices. They keep track of things
for us (schedules, billing) or do our repetitive tasks (dictations, mass mailings)
for us much better than we can do them ourselves. Even more, they can keep
track of the business world for us and help us stay abreast of what develop-
ments are important to our work much more easily than we can do it alone.
Computers can, literally, be our window to the world. The application of
computer technology gives us more time, not less. By not using them, we use
time wastefully and inefficiently.

2. "I can hire people to use the computers for me.” Perhaps your busi-
ness is successful enough for you to have salaried help use computers for
scheduling and billing your clients and routine correspondence. But what
about for the small-business person? Even if you can afford a secretary for
filing, correspondence, and record keeping, what about the other tasks com-
puters can be doing for you? Information retrieval, electronic mail, commu-
nications, and so on? Unless you are thoroughly familiar with what can be
done with computers, how can you be sure your staff—regardless of how
large it is—is using your computers to their full capability? How can you expect
to make intelligent buying decisions and plan for future growth if you're not
involved?

3. “/am not a programmer!”’ Neither am I! Nor do | see a burning need
for me to become one. The applications you should be using for your computer
do not require any programming experience. The programming instructions
have already been done—all you need to do is to have the computer execute
them, usually by your typing in a word from the keyboard.

The other arguments against learning how to use computers are equally
full of holes. Despite that, the arguments against learning persist. [ don’t think |
have ever seen any device come into common use that has been more able to
elicit this reaction, which may have something to do with fear of failure, than
the computer. But we all had to learn how to drive a car and to use a calculator,
a typewriter, and even more complicated tools, and the computer is just one
more (big) move toward efficiency. We should try to be like our children or our
neighbor’s children, who take to using computers so easily and quickly be-
cause they are not afraid to fail—nor do they worry that the learning time
could be better spent doing something else.

Once we confront the arguments and apprehensions head on, we can be
more realistic about learning to use computers. Accept the computer as
another business tool—nothing more, nothing less. As a small-business
owner, you must learn how to use every new tool at your disposal. It is your
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duty—to your business and yourself. Put excuses aside for the benefit of your
business, your clients and, if you have them, your investors. Take the time to
learn. Once you have, you will never look back, and those depending on you
for their livelihoods will thank you for it.

There is one argument against learning to use computers that is not as
easy to refute as the others because in many ways the argument is valid. This is
the complaint that ““Computers are just too difficult to learn.” Despite the fact
that great advances have been made in “user friendliness,” the days of the
computer as an appliance are still a long way off. Computers are not easy to
learn and use. While advertisements for computers may give you the impres-
sion that you just plug them in and get to work, “it just ain't so.” Computers
are complex, powerful tools that demand training for their optimum use.
It may take you hours just to get the system powered, plugged in, and
started up.

Even the industry’s own gurus seem to agree. Mitch Kapor, founder of
Lotus Development (a major software producer), told one audience: “‘Personal
computers are too hard to use and, all things considered, don’t offer much to
the ordinary person.” But, as a business owner, you are not an “ordinary
person.” Certainly, starting up is difficult. But, once you get over the initial
hump, learning accelerates rapidly. It may take several days or even weeks to
get up to speed but, once there, you will start reaping the benefits of timesav-
ing information access, enhanced communications, better record keeping,
and the other well-publicized improvements in productivity. The question you
have to ask yourself is, “Do | want to expend the effort?” It is a difficult
question and one only you can answer. Hopefully, after reading this book, you
will have a clearer idea of your answer.

AVOIDING THE TRAPS

There are three traps waiting for the small-business person who starts thinking
about computerization, each trap fatal in its own way. Business owners may
(1) remain interested observers on the fringe of the computer world, starving
themselves of all the benefits available to themselves, their businesses, and
their clients through informed, active computer usage; (2) leap into the pur-
chase of computer equipment for business or personal use with inadequate
information or on the advice of a salesperson or a well-meaning friend who
has a computer (in my experience, the advice is seldom better than asking a car
owner which brand of automobile to buy; seldom will you get anything other
than the name of the car owner’s current brand), or (3) buy a computer, based
on whatever information they have available, but then confine and limit it to
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one application (billing, word processing, or spreadsheets) and ignore the
computer’s full potential as a communications and information access tool.

All three situations can lead to trouble. In the first, the business person
falls further behind in knowledge and experience and continues to add to a
store of 'they sure look complicated to me'’ observations. The more of these
the person accumulates, the harder it will be to finally move forward to start
learning how to use the machines. The mystery, if left to time and sporadic
encounters, may grow to such immense proportions that the resolution to
finally sit down and use a computer will never come, because the experience
would be just too overwhelming to consider.

The second trap is even, potentially, more costly. A well-meaning friend
or co-worker who owns a computer will extol the virtues of his or her machine
as being the ideal. Such friends will elaborate on how they have used their
computers to perform wondrous tasks (which will appear to be wondrous to
the uninitiated) and each will tell you that his or her machine is all anyone could
ever need or want. Seldom is that the absolute truth. While acquaintances who
own computers can help you get a feeling for what computers can do and to
allow you to learn more about computers by using their machines, seldom
should they be relied upon to make decisions on buying specific brands.

Another source of biased, inadequate information is computer salespeo-
ple. The uninformed computer buyer is a computer salesperson’s dream come
true. According to The Washington Post (April 1, 1988), ignorance appears to
be the biggest problem for small businesses of all types that are trying to
automate. Nancy Stephens, executive director of the Washington Independent
Computer Consultants Association was quoted as saying, “‘They can’t make
decent comparisons unless they are familiar with the buzzwords salesmen use.
They don’t know anything, and they put themselves face to face with a
salesman and they've had it.” The real threat of computers to small businesses
is the costly inconvenience of a poor investment. Stephens said small-business
owners should do their computer homework before making the purchase, but
they shouldn't procrastinate. “’If they're waiting for the most perfect machine
at the lowest price, they’ll wait forever. They should go ahead and get some-
thing. Then at least they'll be able to make a more intelligent choice the second
time around.”

All this is not to say that computers are sold by any method worse than
those used to sell other merchandise. But, without clear ideas about what you
want to do with a computer, you are, generally, going to be sold more than
you need (in dollars) and, often, something that does not adequately do what
you require. The advice of computer marketers can be tainted by the brands
they have available (and often, unfortunately, the brands they have available in
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the greatest stock). Further, commercial software varies in the amount of
margin the dealers have to work with. Salespeople in a given store may make a
larger profit on one package than on another; if they make $100 on the sale of
one package and $50 on another, which do you think they might push harder?
Ever have a Ford salesperson objectively assess your car needs and inform you
that a Chevrolet would better fit your needs? So, unless you have a clear
understanding of what you need your computer to do, you will most likely be
sold what comes closest in any given computer store, whether it is the ideal
solution or not. '

Finally, the third trap, to buy a computer and then relegate it to the usual,
more familiar tasks of word processing, scheduling, billing, spreadsheets, etc.,
is @ waste of immense potential power and benefits. As you read on, this waste
will become more apparent.

Computers are as multifaceted as a finished diamond. On one side you
have word processing, on another, spreadsheet analysis of budget and fore-
casting. On another, billing and scheduling. Turn it over and there is commu-
nications, graphics, desktop publishing, and project management. Of course,
you will probably buy a computer to attack some well-conceived tasks.
However, remain open to all the possibilities a computer offers. The potential is
amazing. The key is not to take on too much at once. Start with your most
important application and learn it well, then add another and learn it. To buy
five different applications at once and sit down to learn them simultaneously is
inviting frustration, anxiety, and defeat.

None of these scenarios needs to prevail. With the information provided
in this book, you will be able to make informed decisions about what you want
to do with a computer in one specific arena—computer-assisted commu-
nications—and have a good idea how to go about doing it. You will not
emerge from these pages as a programmer or as one ready to lead your next
staff meeting in a discussion of the virtues and cost-effectiveness of com-
puterizing. You will, however, come away with a clear sense of what com-
puters are capable of doing for you and your business in the areas of informa-
tion gathering and communications. You will be able to listen to the pitches of
computer salespeople and separate truth from hype. You will be able to make
informed choices on products and technologies. Most of all, you will under-
stand computers for what they are and what they are not. They are ma-
chines—tools, if you will—that are able to enhance your capacity to manage
information and to assist you in managing your business. They are not devices
contrived to confuse, frustrate, or embarrass you. If you accept these facts as
you read this book, its purpose will be fulfilled.
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Jump Right In

LEARNING FROM SUCCESSFUL BUSINESSES

You already know what the giants of business are doing. They are jumping in
with both feet when it comes to applying computers. Here's proof. A survey
commissioned by Digital Equipment Corporation (and reported by UPI) found
that 9 out of 10 senior business executives believe that U.S. companies have
successfully made computers a vital part of their business. Based on interviews
with 320 chief executive offices (CEOs), chief operating officers, and strategic
planners, the survey shows that ‘‘computers are now an integral factor in
major U.S. corporations,” with applications ranging far beyond data process-
ing. The survey also reported that
* An overwhelming 98 percent believe that senior executives must under-
stand computers and “‘their business impact.”
= 81 percent agreed that computer networks are "critical’” to doing busi-
ness abroad.

= 88 percent said they are using computers to increase communications.

= 87 percent said computers already have cut time needed to develop
products.

The survey also showed that a majority (53 percent) believe that com-
puters give them an edge in the marketplace, that is, they agreed with the
statement “‘Computer technology provides my company with a strategic com-
petitive edge.” At the same time, 78 percent asserted that U.S. companies are
even with or leading foreign competitors in acquiring and installing com-
puters.

Still not convinced? A survey of 701 “’knowledge workers'* (professionals
and managers) in Fortune 500 companies was made by Honeywell Techanaly-
sis, the research division of Honeywell, Inc. When asked what they would do
with $10,000, an overwhelming 68 percent of these knowledge workers
answered that they would purchase computer hardware or software. Ninety-
four percent agreed that office automation gave them more time for planning
and evaluation activities and enabled them to make better and more informed
decisions (Management Review, May 1985).

That is what big business is doing, thinking, and planning. But you
probably already knew that trend. Allow me to throw another log on the fire.
According to The Yankee Group's ‘‘Small Business Survey” released in 1988
(and reported on in Inc. magazine's August 1988 issue), 40 percent of the
fast-growing small businesses use computers to access a database inside the
office and an additional 20 percent use them for the same purposes inside and
outside the office. A whopping 70 percent of the fastest-growing small firms
use electronic mail!

1
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How Do Computers
Communicate?

Every time | start to tell anyone at length about how computers can exchange
information with each other, | am reminded of the story about the little boy
who had a question. His father was busy at his desk with some work, and the
boy bothered his father until he got his father’s attention and then asked the
question. The father, trying to get some peace, asked, “‘Son, why don’t you go
ask your mother?’’ And the little boy replied, “’Because, Dad, | just don’t want
to know that much about it!"’

Maybe you don’t ““want to know that much” about computer-to-
computer communications, but you do need to know the basics. And that is
what this chapter covers. We discuss how a modem (the little hardware device
that takes a computer's information and sends it across the phone lines) works,
why modems are needed, and what to look for in buying one. We omit a lot of
"hacker’s" trivia because you don't need the minutiae. You do need a rudi-
mentary understanding of what a modem is expected to accomplish so that
you may deal with the salespeople who sell modems and also the modem
itself. We also cover what your software should be able to do in conjunction
with your modem.

One simple point is stressed throughout this chapter and this book. It is
simply that one does not in any way have to understand how these electronic
communication systems work at the most minute level to put them to use. At
the end of this book, you will not be an associate member of the Honored
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Guild of Computer Hackers, Anonymous. They would laugh both of our
applications right out the window. When | first started using computers in
1981, | had no formal computer training, and | stili have never taken a
computer course and am just a computer user. | know how to turn a computer
on, load my commercial software, and use it to benefit my business. | do not
know the architecture of my computer’s chips, or how to solder in replacement
chips, or anything of that nature. | have learned, through practice, how to
operate spreadsheet, database, word-processing, and communications soft-
ware. And, as far as the “innards’’ of my computer, that is all | know. More
importantly, that is all you will need to know as well. With just the simple
explanations in this chapter, you will get along fine as well.

Just because you don’t know all the terminology, catchphrases, and
jargon bantered about by the “experts,” you should not shy away from the
technology itself. Computer communications can be used with a modicum of
knowledge and with much less than you will know after reading this book.
Without donning pompons and a short skirt, | feel the urge to shout, “You can
do it!"”" And you can. It's high time you started.

If you do not want to dive right into this brief foray into technical
language, just jump ahead to the next chapter. The basic tenet of this book is
that you don’t have to know this stuff to be effective in electronic commu-
nications. But, if you are curious about how the “magic’’ takes place, read on.

THE DIGITAL-TO-ANALOG PROBLEM

The first thing you have to realize is that computers and phone lines don't have
a lot in common. Computers understand only digital information, the simplest
form of information coding you can imagine. There are only two possibilities
—"on" (a positive voltage) or "'off "' (a negative voltage). By stringing a series
of voltage changes together, computers can communicate with their own
chips as well as those of other computers. The “conversation’ on an oscillo-
scope would look something like the graphic in Figure 2-1.

Computers rely on a special language that is based on digital signals and
the computer’s limited ability to handle anything other than positive or nega-
tive voltages. Because it consists of just two parts, a computer’s information
coding is said to be binary and works on a binary number system. As opposed
to our decimal numbering system, which uses ten symbols, only two symbols
are used for binary numbers, a 0 or a 1. Hot or cold, black or white, Giants or
Dodgers. With a series of on and off voltages, with the “on’s" representing a 1
and the “off’s" representing a 0, computers handle their information needs
quite well and, because of the simplicity of the language, quite fast.

This is all well and good when a computer is moving data from chip to
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Figure 2-1 Graphic of digital
signal.

chip in its own chassis, but what about when it tries to connect to a computer
across a phone line? Unfortunately, phone lines can only carry analog informa-
tion, which does not work on an on/off system. Transmitting the smooth,
undulating changes in sound frequencies that characterize the human voice is
what Alexander Graham Bell had in mind when he invented the telephone.
Analog wave forms on an oscilloscope look like the graphic in Figure 2-2.

The ordinary lines of today’s phone systems do not handie the sharp
on/off spikes of digital signals very well at all. Problem #1: How do we get the
digital signal of computer language (computerese) across a hostile phone line
and back?

ENTER THE MODEM

Where there is a need (particularly when there are dollars to be made), there is
a solution. Actually, it was AT&T itself who solved the problem. When the
government developed the "‘Distant Early Warning' system (DEWIline) in the
1950s, it needed a way to get priority computer data from various installations

AVAYAWAN
VIV

./ signal.
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to processing centers. AT&T invented the modem in response to this need.
(These pioneering devices were not called modems, however. AT&T dubbed
them “"dataphones.”’)

The problem of digital data being incompatible with analog phone lines
was solved by logic much akin to the logic in the old saying *if the mountain
will not come to Mohammed, then . . ."” Thus, if phone lines cannot carry
digital signals, why not make digital signals analog? A miraculous little device
called a modem was devised. The name tells what it does: modem is an
acronym for *‘modulator-demodulator.”’ The electronics in the device takes the
spiking digital signals and modulates them into smooth analog signals that can
be carried across telephone wiring. At the other end, a similar device demodu-
lates the analog signals back into digital forms that the receiving computer can
understand. And back and forth the noise goes. AT&T is happy, the personal
computer (PC) is happy, and the information flows to and fro.

The modern modem comes in all shapes, sizes, and configurations. There
are the old acoustic varieties, which work by placement of the handset of the
phone into cups with a speaker at one end and a microphone at the other, and
the newer direct-connect varieties, which plug right into the familiar RJ11
modular wall plug. Acoustic modems are still popular among portable or
"laptop” computer users, as an effective connection can be made from a
phone booth, hotel room, or wherever there may be no way to plug directly
into the phone connection. Except under these special situations, probably 99
percent of the modems sold today, however, are of the direct-connect variety.
Acoustic modems are limited in that they can only work at the slowest trans-
mission speeds and are susceptible to noise occurring around them when
in use.

Today, for the desktop computer, the two most popular constructions for
these direct-connect modems are internal cards and stand-alone devices. The
internal cards (see Figures 2-3 and 2-4) plug into a computer’s expansion slots
and draw power from the machine. The external, stand-alone models (see
Figure 2-5) have their own power supplies but require a special port in or on
your computer to plug into called an R$232 or serial port.

While | swore up front that this was not to be a technical treatise, | do
have to mention the RS232 interface you will need to deal with if you go the
external modem route. The RS232 link dates back to 1969, when the Elec-
tronic Industry Association (EIA) adopted it as the standard for serial commu-
nications between terminals and modems. You will also hear the RS232 port
referred to as a “'serial’”’ or ''serial communications” port. The “’recommended
standard number 232 version C" or (’'RS232C"’) has been adopted by the
personal computer industry as well. Again, unfortunately, only ““more or less."
The convention calls for a 25-pin (some newer machines use 9 pins) connec-
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Figure 2-3  Direct-connect modem with internal card.
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Figure 2-4 Direct-connect modem with internal card.
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Figure 2-5 External stand-alone direct-connect modem.

tion between the computer and the modem and specifies which signal is to be
carried by each pin. For example, pin 1 is a ground, pin 2 transmits data, pin 3
receives data, etc. The connector for the RS232 is labeled a ““DB-25" connec-
tor. Some say the "'D" comes from the fact that the connector is shaped like
the letter D" with one side slightly longer than the other. Whatever it looks
like to you, it is your outlet to the world.

External modems may also be categorized into full-size units and portable
units. The portable units (see Figure 2-6), which weigh about 6 ounces and are
often only 4 to 5 inches long and 2 to 3 inches wide, have flourished with the
popularity of the laptop (portable) computer. They are usually battery-
powered and are perfect for staying connected electronically while traveling
on the road. The Novation Parrot 1200 modem runs off the spare power

18



How Do Computers Communicate?

Figure 2-6 The Worldport 1200, a portable, battery-powered, direct-connect mo-
dem. (Photograph courtesy of Touchbase Systems, Inc.)

emitted from the computer’s RS232 interface and does not need a power
supply of its own at all. The Worldport series of modems from Touchbase
Systems also has a connector that allows the modem to be used with acoustic
cups for times when there is no way to connect the modem to the phone line
directly.

There are 300-, 1200-, 2400-, and even 9600-baud modems. A baud is
defined as “a variable unit of data transmission speed.” In simplest terms, baud
is merely a “'speedometer’ scale measuring how fast information is transmit-
ted. As a general rule, the higher the available baud of a modem, the more
expensive the modem. The tradeoff, though, is that on most commercial
communications networks you are billed for your time on the system. The
longer you stay connected, the more your session costs. Though more expen-
sive to buy initially, the faster modems can offer considerable cost savings in
the long run.
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While some systems may charge twice or even three times their normal
fee (set for the old standard, 300-baud access) for using their facilities at 2400
baud, you can accomplish your online tasks in one-eighth the time. If your
online time is considerable, the faster modems can pay for themselves in short
order. Savings using a 2400-baud modem over a 1200-baud modem can
be equally substantial. Some general communications systems (such as
CompuServe) now bill 2400-baud access the same as they do 1200-baud
usage. Which modem speed to choose really boils down to these two choices
—1200 baud or 2400 baud. Most industry experts agree that you cannot go
wrong with a 2400-baud, stand-alone modem. Prices of such modems are
falling rapidly, and these modems will likely be the standard for the next 2 to 3
years. In fact, 1988 was the first year that 2400-baud modems outsold their
1200-baud counterparts.

THE BASICS OF COMPUTER COMMUNICATION

Fine, now we have the modem as our bridge across the phone lines. What
language shall we use? Fortunately for us, computers do not speak in
“IBM-ese”’ or ""Apple-ese’”’ but have a standard dialect. Referred to as ASCII
(pronounced “as-key’’'), the American Standard Code of Information Inter-
change is the language adopted across the computer industry for storing and
transmitting information. Since computers understand only numbers and,
specifically, numbers in a binary form, the ASCII code assigns a unique number
to every letter of the alphabet, to each numeral, and to each of the common
punctuation marks. Certain combined keystrokes are represented as well and
serve special functions. For example, (and don’t be concerned if this sounds
somewhat foreign), CTRL-A (formed when the Control key and the letter A are
pressed simultaneously) is assigned the number 1, CTRL-L is ASCll 12 and
represents a form feed for the printer, CTRL-M serves as a carriage return, and
CTRL-J is a line feed. Other control codes represent a space, backspace, tab,
etc. The first recognizable character is the exclamation point, which appears at
ASCII 33. Let's see how this system works.

BINARY AND BITS

In our day-to-day lives we use a base 10, or decimal, number system. Each
place in a number stands for a power of 10; ten to the zero power is 1, ten to
the first power is 10, ten to the second power is 100, and so on. Starting from
the rightmost figure of a given number and working left, the first digit is
multiplied by the zero power of ten, the second by the first power of ten, and
so on. For example, the number 563 is (5 X 10%) + (6 x 10") + (3 x 109
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=500 + 60 + 3 = 563. Since decimal is the system you're familiar with, the
calculations seem redundant.

However, computers do not use the decimal system. Computers only
understand whether a circuit is on or off. This lends itself to the binary, or base
two, number system. In binary, ‘on” is represented by a 1, and “off" is
represented by a 0. A 1 or a 0 is called a binary digit, or bit for short. Like
decimal numbers, binary digits can be strung together to represent numbers
larger than a single digit. The difference is that each position represents
a power of two rather than a power of 10. For example, the binary number
10 is really (1 X 2') + (0 X 2° = 2 + 0 = 2. The binary number 1001 is
equal to (1 X2)+(0x2)+(O0x2)+(1x29=8+0+0+1=09,
in decimal.

With one bit, you can code two states or numbers: 0 or 1. If you combine
2 bits, you can code 4 numbers: 0, 1, 2, or 3 (in binary, 00, 01, 10, or 11). With
3 bits, you can code 8 numbers, with 4 bits, 16 numbers, and so on. So, by
stringing the bits together to form more logical possibilities, the binary system
is able to represent the larger numbers necessary for the ASCII code. For you
mathematic types out there (and | am certainly not counted among your
group), it becomes clear that the number of possibilities (x) for a binary
number increases in the fashion x = 2 to the y power, where y = the number
of binary digits in the number. For example, with a 4-digit binary number, the
possibilities are 2 to the 4th power, or 16 (2 X 2 X 2 X 2).

Let's do some more thinking about this. How big a binary number do we
need to represent simple English text? There are 26 letters in the alphabet and
there are uppercase and lowercase letters, so we have 52 right there. There are
the 10 number symbols, so we are up to 62. If that is all we had to worry about,
we could get by with a 6-digit binary number (2 to the 6th power covers 64
possible numbers). But there are punctuation marks as well as dollar signs,
ampersands, asterisks, etc. Those alone push us above the limits imposed by a
6-bit binary number. What about a 7-bit binary number? That gives us 128
possibilities (0 to 127), and it turns out to be more than enough to cover the
usual text-based symbols in the ASCIlI code. The remainder of the available
numbers have been assigned to nonalphabet characters (like spaces and
backspaces) and the keystroke combinations CTRL-A through CTRL-Z (which
are put to good use in computer communications).

So, we absolutely need, at a minimum, a 7-bit binary number to transmit
each letter (and nonletter) of common alphanumeric text. With this system, we
can easily convert the ASCII code of the word The to its binary representation
for transmission across a computer connection. To represent the letter T,
which is ASCIl number 84, the binary number would be 1010100. Here is how
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it is broken down. For each “place” in the 7-bit number, a 1 gives that place a
number value dictated by its position and a O gives it a value of zero (for
example, a 1 in the 64ths place gives a value of 64). Then you just add the
number value of each place with a 1 and the sum total is the ASCIl number
represented. The binary representation for the letter T is

Ooré4 Oor32 Oor16 Oor8 Oor4d Oor2 Oor1
T = 1 0 1 0 1 0 0
Sum = 64 + 0 + 16 + 0 + 4 + 0 + 0

Total = 64 + 16 + 4 = 84 (ASCI)

For the full word The, the 7-bit numbers for each letter are as follows:

T h e
ASCll 84 104 101
Binary 1010100 1101000 1100101

A quick aside: There are two general types of communications, synchro-
nous and asynchronous. Synchronous means that information is sent in a
steady stream. There is a timing pattern to the information sent so that the
time interval determines where one bit ends and another begins. The synchro-
nization between transmitting and receiving devices is achieved through tim-
ing bits or characters at the beginning of the transmission. Once the timing is
set, the data stream is marked off into its logical segments by the time interval
at which each arrives. It is analogous to a conveyor belt with a long salami
going through a cutting device. The cutting of the salami into slices occurs at
set time intervals, and as long as the conveyor belt moves at a constant speed,
the slices will be more or less uniform in length. This form of communications is
more likely to be found in environments where there is little chance of external
factors disturbing the timed flow of information. For example, synchronous
data transmission is often used with computers wired together in a local
network. These systems cannot be affected by long telephone wires and
distance.

The second form of data transmission is asynchronous (start-and-stop)
communications. In this form the pieces of information—the individual bits—
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are not marked off by time intervals but b