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Foreword

The Official Apple Computer Clubs’ Book Series

Launched in the fall of 1983, the Apple Computer Clubs’ program was
designed to recognize the expertise and enthusiasm of students, teach-
ers and parents involved in educational computing. This book series is
designed to serve as a resource for those club members. Each book
focuses on a particular area of interest.

Computer Publishing Services, Inc., the organization responsible
for the management of the Apple Computer Clubs’ program, hopes that
these books offer you the information you require. They provide the
insignt to reappraise your club’s direction and allow you to customize
it and make it more pertinent to your needs. Additionally, they provide
each individual computer user with practical suggestions for personal
growth and encouragement and stimulation to extract that excellence
which is part of us all.

The first three books in the series are:

The Apple Computer Clubs’ Activities Handbook by Samuel Miller
and Michael Caley is a resource for every student, advisor, and adult
who works with young people. The authors have divided their book
into specific areas of interest and challenge to the Apple user. The
chapters are devoted to Apple graphics, Logo, Using the Computer to
Generate Music, and other stimulating subjects. Within each chapter,
Notes to the Advisor, Suggested Activities, and References to other re-
sources are included. This book is valuable for the beginner or the
continuing user of Apple computers.

Merle Marsh’s book, Apple Computer Clubs’ Parent's Guide, is
unique from a number of perspectives. It was written by a woman who
is a parent, a teacher, a curriculum director, and an advisor to an Apple
Computer Club. In her role as advisor, Merle entered Competition '84
and was selected as the winner of the Elementary Advisor’s division.
Her interest in computers, and more important, her interest in the way




computers are used by others, and the way she communicates that
concern is an exciting element in her book.

Merle Marsh addresses those issues which all parents will face as an
inevitable part of the twentieth century. She covers concerns about use
patterns, futuristic trends, legalities of certain issues, selection of equip-
ment, and the software to use on it in a way that is understood and
enjoyed by those who might not themselves be computer literate when
they start reading the book. Merle’s sincere and straightforward ap-
proach is sure to win over many adults who are beginning to embark
on the road toward computer literacy not only for their children, but
for themselves as well.

The Winning Programs by Louise Appell is a retelling of the excite-
ment of Apple Computer Clubs’ Competition '84. It is the story of the
decisions of the winning clubs to compete in the first annual Apple
Computer Clubs’ Competition, the process of the planning, and the
implementation of the programs that were to become the winners.
Most important, it is the story of Apple Computer Clubs’ members, both
students and advisors, in their own search for excellence within them-
selves that eventually brought them to Washington, D.C., for a week of
learning, sharing, and recognition.

The book also looks at those semifinalists who were winners. Al-
most 100 clubs and individuals from around the country, although they
did not make it to Washington, were recognized for their efforts.

Finally, the book asks the questions, “Will you be there next year?”
“What will your project be?” Each member of the Clubs’ program
throughout the world is encouraged to begin planning and executing
of new projects for Competition '85.

Dick Casabonne, series editor, is president of Computer Publish-
ing Services, Inc., which manages the Apple Computer Clubs’ pro-
grams. He works closely with TALMIS, a leading market research firm
in educational computing. He also publishes TEENAGE, a student-re-
searched and -written general-purpose magazine. A former teacher and
librarian, Mr. Casabonne has worked with children and computers
since 1967. He earned his undergraduate degree from Brown Universi-
ty and his Masters in Education degree in Instructional Technology
from Boston University.
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and Implementing Educational Software.

Mike Caley, a former computer programmer in the U.S. Airforce, has
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Preface

This book is addressed to individuals who are involved with an
Apple Computer Club. It has been developed as a handbook to serve
three needs. First, this book provides Apple Computer Club advisors
with reference materials that can serve as the focus for club activities
and projects. Second, a large portion of this book is intended to intro-
duce students to a number of computer literacy topics. Finally, the
book is designed to be used as an information and activity handbook
for any Apple computer user.

We have attempted to write about computers in non-technical terms
under the assumption that some readers have no prior knowledge of
computing. The activities in the book should challenge beginners and
experts alike. Although the activities are brief they represent many
powerful ideas relevant to the use of computers.

An excellent supplement to this book is the Apple Computer Clubs
Advisor’s Organizing Kit. This kit contains a number of ideas and mate-
rials that can be used to organize and run an Apple Computer Club.
This kit is available by writing to the address listed below.

Apple Computer Clubs
P.O. Box 948
Lowell, MA 01853

We have attempted to
write about computers
in nontechnical terms
under the assumption
that some readers
have no prior knowl-
edge of computing.







What Are These Things
Called Computers?

Notes to the Club Advisor

Chapter Overview

This chapter introduces general information about the develop-
ment of computers. The chapter also presents information about basic
computer components and their operation.

Things to Consider

Since the purpose of this chapter is to strengthen what club mem-
bers may already know about computers, the club advisor must make
an effort to avoid duplicating information that club members may have
already been introduced to at school. This can be accomplished by
surveying the club members’ interests in pursuing the information pre-
sented in this chapter. Don’t be surprised to discover that most club
members prefer to spend their time working with computers instead of
talking about them.

Ideas for presenting the information in this chapter are described
below.

Encourage club members to read the chapter material at home or
while they are waiting to use computer equipment in club meetings.
Explain to them that a person who is truly computer literate knows a
number of things about computers besides computer programming
and operation.

Whenever possible provide club members with concrete examples of
the computer components discussed in this chapter. This means that
you might take the club on field trips to sites where the equipment is
being used. Club members may also enjoy hearing expert speakers in
the field of computing.




3 If club members are inclined, they might be interested in pursuing
some of the projects described below.

e Prepare a report on one or more of the following people. Each has
made a significant contribution to computer technology.
John V. Atanasoff

Clifford Berry )
Ted Hofft As ym! read this book,
Gerald Weinburg you will learn about

how computers work,
computer history,
computers in everyday
life, and how you can
use computers.

Captain Grace Murray Hopper
Lady Augusta Ada Byron, Countess of Lovelace

e Prepare a chart that compares the various types of computer memory
that are available (acoustic, bubble, film, and so on).

e Conduct a debate about the value of knowing how to use the touch
method of typing in the year 2000.

e Arrange for club members to visit the local Apple Computer dealership
for a demonstration of the family of Apple products.

Introduction

Computers are everywhere! They can be found in banks, television
sets, microwave ovens, and even in some automobiles. The time you
are living in has come to be called the “Computer Age.” It's an exciting
time to live, because computers have the potential to change and im-
prove our lives. This book is about some of the changes that have

already occurred and some that may occur in the future. It is a book for “.

students, teachers, parents, and anyone else with an interest in learning et PP

about computers and how to use them. This book is especially written %

for use by an Apple Computer Club. ®
0 e®

As you read this book, you will learn about how computers work,
computer history, computers in everyday life, and how you can use
computers. This book won’t teach you everything there is to know
about computers, but it will help get you started.

Throughout this book there are notes for club advisors. These notes
are only suggestions since every Apple Computer Club will have mem-
bers with different skills and different interests. The best way to use this
book is as a stepping stone to activities that the club members want to
learn more about.

2 The Apple Computer Clubs’ Activities Handbook




Computers of the Past and Present

Are computers really a new idea? Not really. People in ancient civil-
izations didn’t have computers, but they still needed to keep track of
numbers. They didn’t use modern computers, but they did have ways
to keep track of the seasons, the movement of the planets, and other
important things in their daily life. For example:

Ancient “computers” were crude devices, such as knots tied in rope
or string, piles of pebbles, or notches cut into sticks.

The earliest known mechanical device used for computation is the
abacus. The abacus was developed in China nearly 5,000 years ago and
is still used today in some Asian countries. An abacus is a frame with
rods that have strings of beads on them. The beads represent numbers
and are moved along the rods to perform rapid calculations.

The first person to actually develop a model of an adding machine
that worked was Blaise Pascal. Pascal was a French philosopher and
mathematician who lived in the 1600s. He invented the Machine Arith-
metique in 1647. Pascal’s machine was similar in design to the odom-
eter on modern automobiles. It had a series of gear-driven counting
wheels that added numbers.
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The earliest known
mechanical device
used for computation
is the abacus. The
abacus was developed
in China nearly 5,000
years ago and is still
used today in some
Asian countries.




The Computer Museum, Boston MA

Another Frenchman, Joseph Marie Jacquard, developed an automat-
ic weaving loom in 1804. His loom was operated by a series of cards
with holes punched in them. The holes represented weaving instruc-
tions that were frequently repeated. Jacquard’s system of using
punched cards to automate a weaving loom represents a simple pro-
gramming system. Looms of similar design are still in use today.

Charles Babbage, a British engineer, attempted to build the first
general purpose computer in the mid-1800s. This machine, which he
called the “difference engine,” was tg be powered by steam. Babbage
wanted his machine to include:

An input device to enter information into the machine.

A processor or number calculator to perform rapid calculations.

A control unit to control the flow of data.

A storage device to hold information for later use.

An output device to transfer information from the machine to the
world.

The difference engine was never completed; however, Babbage’s
ideas are used in all modern computers.

4 The Apple Computer Clubs’ Activities Handbook

Charles Babbage want-
ed his difference en-
gine to calculate
numbers rapidly.
Photo courtesy of MIT
Museum, Cambridge,
Massachusetts.
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Pictured is a rare
salesman’s model of a
Jacquard loom from
1810 displayed at The
Computer Museum,
Boston,
Massachusetts.

The MIT Museum, Cambridge MA




The Computer Museum, Boston MA

Lady Augusta Ada Byron, a daughter of the famous English poet
Byron, developed ideas for giving instruction to Babbage’s machine.
She is considered the world’s first computer programmer. The U. S.
military has named a programming language, Ada, in her honor.

How would you try to count all of the people in the United States?
This is a problem that the United States Census Bureau has faced every
ten years since 1790. The 1880 census took seven and a half years to
complete because there was no quick way to tabulate all of the infor-
mation the Census Bureau had collected.

The Census Bureau needed a faster way to count the number of
people in the United States, so they invited inventors to develop ideas
for taking the 1890 census. Herman Hollerith, a former Census Bureau
employee, developed a system for tabulating census information that
resulted in the census being completed in two years instead of seven
and a half years.

Using Jacquard’s ideas for repeating instructions for weaving
through the use of punched cards, Hollerith used a combination of

i
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A punch-card comput-
ing device, the Holler-
ith was invented by
Herman Hollerith to
tabulate the 1890 U.S.
census. It cut the cen-
sus calculating time
from seven to three
years. This exquisite
full-scale model of a
Hollerith tabulator can
be seen in the Com-
puter Musuem, Bos-
ton, Massachusetts.
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punched cards and electrical wires to create the first tabulating device
that used electricity. The use of electricity was important for two rea-
sons: speed and cost. Electric signals are able to travel through wires
near the speed of light (186,000 miles per second) and reduce the need
for mechanical parts that can frequently fail. Hollerith began a company
that eventually became International Business Machines (IBM). Today,
IBM is a leader in the computer industry.

The next major development in computing history occurred in
1944 when Howard Aiken of Harvard University invented the MARK 1.
The MARK I was the first electro-mechanical computer. By current stan-
dards, the MARK I was quite slow, requiring several seconds to com-
plete an arithmetic operation. It could multiply two 23-digit numbers in
about 5 seconds. It was a massive device, stretching more than 51 feet
in length and standing over 8 feet high.

The first electronic computer, ENIAC, was developed by John
Mauchly and J. Presper Eckert at the University of Pennsylvania in 1946.
ENIAC cost half a million dollars, weighed 30 tons, and required the
floor space of an average-sized house. The electrical power it used
would supply about 150 homes today. Almost all of the power went
into heating the 80,000 vacuum tubes used in the electronic circuits.

Your Apple computer can store instructions in its memory; ENIAC
could not do this. However, ENIAC could be programmed by connect-
ing wires into programming panels. This was a very slow process,
sometimes taking many weeks to create a program. Whenever ENIAC
was required to perform a new task, the wires had to be rearranged;
but this ability to be programmed to perform more than one task is
what made ENIAC a true computer.

Although slow by today’s standards, ENIAC could perform calcula-
tions a thousand times faster than the fastest methods that existed at
that time. Today’s fastest computers are capable of multiplying or divid-
ing a billion times faster than a person using a pencil and paper. An
Apple computer stores in its memory a thousand times what ENIAC
could store, processes information a hundred times faster, and uses
less power than a light bulb.

ENIAC proved that an electronic computer could work. Computers
that used vacuum tubes were refined during the 1950s and replaced
during the 1960s by a new generation of computers that used transis-

6 The Apple Computer Clubs’ Activities Handbook

Q: What did Caesar say
to his computer?
A: When in ROM do as
the ROMans do.




Moore School of Engineering, University of Pennsylvania
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tors. A transistor is an electronic circuit that is smaller, faster, cheaper
to produce, and more reliable than a vacuum tube.

By 1970, it was possible to put the circuits contained in thousands of
transistors on a chip of silicon. Patterned in and on a silicon chip is an
intricate maze of miniature wires. A flake of silicon that is a quarter of
an inch on a side can hold a million electronic components, ten timés
more than the thirty-ton ENIAC! Computer scientists are now creating
microchips that will someday be able to store the text of 200 long
novels.

Microchips are reliable (chips fail about once in 33 million hours),
are quite small in size, are inexpensive to produce, and use very little
power. Because microchips have so many advantages, computers can
now be purchased by anyone. Can you imagine owning ENIAC? Prob-
ably not, but you can own an Apple computer because two intelligent
men, Steven Jobs and Steve Wozniak, created a computer and a com-
pany dedicated to the belief that computers belong in every home.

The first electronic
computer, ENIAC, was
developed by John
Mauchly and J.
Presper Eckert at the
University of Pennsyl-
vania in 1946. ENIAC
cost half a million dol-
lars, weighed 30 tons,
and required the floor
space of an average-
sized house.
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Projects

Create a timeline of famous people and developments in computing
history. Place the timeline in your club room.

Use the Apple Owner’s Manual to help you locate and identify the
following parts of your Apple computer:

e Input device

e Chips used to store and process information in your computer

e Qutput device(s)

Build a2 model of an abacus. Learn how to use it and teach other mem-
bers of your club.

Multiply these numbers (642,378 X 436,378) by the following methods
and compare the speed of each method:

e By hand

e With an abacus

e With a pocket calculator

e With your Apple computer

Invite an expert in the field of computing history to a club meeting to
discuss past, present, and future developments in computer
technology.

Create a display that includes a vacuum tube, a transistor, and a
microchip.

If there is a science museum or school of computer science nearby,
plan a field trip.

Build a microcomputer from a kit.

RUN
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The MIT Museum, Cambridge MA

&
Types of Computers

There are many different kinds of computers. Modern computers
come in three sizes: mainframe computer, minicomputer, and micro-
computer. Mainframe computers are quite large and occupy a lot of
space. They can store enormous amounts of information. They also are
quite expensive. Mainframe computers are used by large businesses,
government agencies, and universities. For example, the Internal Rev-
enue Service uses a mainframe computer to keep track of the tax re-
cords for every citizen and business in the United States.

Minicomputers are about the size of a large cabinet, cost from about
$10,000 to about $100,000, and store a lot of information. They are
often used by businesses and some school systems.

Both mainframe computers and minicomputers can handle more
than one job at a time. They do this by having stations called terminals
connected to them. Terminals are devices that receive and send infor-
mation to a computer. A terminal can be in the same room with a
computer or be connected with a computer that is thousands of miles
away.

Pictured is the Whirl-
wind mainframe com-
puter which was
developed at MIT; a
classic PDP-8 which is
an example of the first
minicomputer; and the
Apple Macintosh
microcomputer.

Apple Compuier: Inc.
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Microcomputers are frequently used by students and their parents.
They are about the size of a typewriter and are designed for personal
use. Microcomputers are popular because they are affordable and can
perform a number of jobs. As you read this book, you will learn about
the Apple family of microcomputers.

What Is a Computer?

What is a computer? A computer is a special machine that can work
with numbers and words at very high speeds. It can also remember
tremendous amounts of information.

Every computer has four parts or units; each does a particular job.
These four parts are the input unit, the memory unit, the central pro-
cessing unit (CPU), and the output unit. The picture below illustrates
how the four parts work together. Imagine for a moment that a com-
puter could run a hot-dog stand. The input unit would accept the cus-
tomer’s order. The memory unit would contain the ingredients. The
central processing unit would organize the ingredients and fix the hot
dog. The output unit would serve the hot dog to the customer.

What Does a Computer Do?
Computers have three main activities:
Input: The computer takes in information.
Processing: The computer does something with the information.
Output: The computer gives out information.

Input, processing, and output are a lot like listening, thinking, and
talking. An Apple computer has several parts that work together as a
system to accomplish these activities.

The parts of a typical Apple computer system that allow it to listen
(receive input) are the disk drive and the keyboard. The disk drive is a
device that can store and transfer information from a diskette to a
computer. A diskette is a small, flat piece of plastic that rotates inside
the disk drive. Diskettes, sometimes called disks or floppy disks, store

10 The Apple Computer Clubs’ Activities Handbook

A computer is a spe-
cial machine that can
work with numbers
and words at very high
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information that is put into a computer (input). Another way to input
information into a computer is by using the keyboard.

Inside an Apple computer are a number of electronic components
that are the “brains” of the system. These components allow the com-
puter to process the information it receives as input. Examples of pro-
cessing are adding numbers together and sorting files alphabetically.

The computer then uses a monitor or a printer to output—or dis-
play—the processed information. A monitor is a device that looks like a
television set; a printer resembles a typewriter. Examples of output are
seeing a graphics program on a monitor or printing out a list of friends’
addresses.

Let’s examine some other ways that a computer can receive input or
produce output.

Input: Communicating with a Computer

Input is any information that you put into the computer. When you
type on your Apple’s keyboard, you are inputting information into the
computer. When you load a program from a disk, the program be-
comes input because it is put into the computer from the disk drive.
There are many ways to input information into the computer. Here are
some examples:

Punched Cards

A punched card has patterns that represent different letters and
numbers that are read by a card reader that is attached to the computer.
The card reader reads the pattern of holes punched into the cards and
sends the information to the computer.

Punched cards will be used less and less in the years to come as a
way to input information into the computer because they are heavy,
take up a good deal of storage space, and are slow for the computer to
process.

Tape Drives

Some mainframe computers use reel-to-reel tape drives as input
devices. Microcomputers can use a cassette tape recorder as an input
device.

What Are These Things Called Computers?
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Magnetic Ink Character Reader

Have you ever wondered what the strange-looking numbers on the
bottom of a check are? Modern checks and bills frequently have a code
printed with a special magnetic ink. The code identifies the person who
writes a check or is being billed. An input device called a magnetic ink
character reader (MICR) reads the numbers on the check or bill. The
computer can then update the checking or billing account.

Optical Recognition Devices

Optical recognition input devices read numbers, letters, special
codes, and marks and send the signals to the computer for processing.
For example, as a student, you have probably taken a test that required
you to shade in circles to answer test questions. A special device called
an optical mark reader reads the filled-in circles and transfers that
information to a computer. The computer then compares the pattern
on the paper with a pattern stored in the computer’s memory and
calculates a score.

Another example of an optical recognition input device is a photo-
electric scanner. Photoelectric scanners are used in supermarkets to
read a special “zebra-striped” bar code called the Universal Product
Code (UPC). This code is read by the scanner and the information is
transferred to a computer to identify the product, check the current list
of prices in its memory, and then charge the correct price for the item.

The Universal Product Code is used in stores because it reduces
marking errors made by humans, allows customers to check out faster,
and signals store personnel when to reorder and restock items that are
sold. Library books are even marked with a UPC to help librarians
know when books are overdue. This system also makes book check-
outs quicker and easier.

12 The Apple Computer Clubs’ Activities Handbook




Voice Input Devices

Can you imagine telling your computer, “Please give me the names

and addresses of all members in my Apple Computer Club.” Scientists
and engineers are hard at work creating devices that convert spoken
words into digital code that can be understood by the computer. At the
present time, some computers can understand a very limited number
of spoken words. It is highly possible that by the end of this century,
most computers will be able to understand a large spoken vocabulary.

Light Pens '

Another type of input device is a light pen. A light pen looks like a
pen and is connected to the computer with a cable. The pen senses
light on the computer screen and sends information back to the com-
puter. Light pens are frequently used by artists to create computer
graphics. '

Processing: How the Computer Processes Information

The “brain” of a computer is the central processing unit (CPU). The

CPU has two major parts, a control unit and an arithmetic-logic unit. -

The control unit can read and understand an instruction (program
step) that is stored in one of the computer’s memory spaces called
“primary storage.” The arithmetic-logic unit adds and compares num-
bers incredibly fast.

The CPU processes information in two steps. In the first step, when
the CPU gets an instruction from primary storage (computer memory),
its control unit interprets the meaning of the instruction. In the second
step, the computer executes the instruction. An instruction might be an
arithmetic operation (+, —, *, /) or a logic operation (comparing two
quantities to see if they are equal). To execute an instruction, the com-
puter may have to obtain additional instructions from primary storage.
For example, an instruction may indicate that two numbers that have
been input into the computer’s memory are to be multiplied. During
the execution step, the two numbers are brought into the arithmetic-
logic unit and multiplied.

{

Another type of input
device is a light pen.
Light pens are fre-
quently used by artists
to create computer

graphics.
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In step one, when information (data) is entered into a computer
through an input device, the CPU’s control unit directs the flow of that
data through the computer.
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The CPU sends the data to the memory for storage. Then data to be
processed from the memory is brought back into the CPU. The CPU’s
arithmetic-logic unit calculates and compares the data.
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Finally, it sends the processed data to an output device.
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The speed at which the CPU works is measured in nanoseconds. A
nanosecond is a billionth of a second. It takes about four nanoseconds
for a computer to solve a problem like 89,764 X 345,789,908. The
super speed of the arithmetic unit makes the computer a very powerful
tool. How long do you think it would take you to complete a million
arithmetic problems? A computer can solve more arithmetic problems
in a minute than a typical person does in a lifetime.

Output: How the Computer Communicates with the
Outside World

After a computer has processed data, it sends the processed data to
an output device. Output can appear as pictures (graphics) on a screen,
printing on paper, electronic signals, and sounds.

Video Output

The most common output device on microcomputers is a video
screen or cathode ray tube (CRT). A video screen may be a television or
a computer monitor.

Printed Output

A printer is an output device that produces printed paper output
known as “hard copy.” There are many different kinds of printers. A
dot-matrix printer is one type that is quite popular. A dot-matrix printer
prints characters by making marks on paper in a pattern or matrix of
tiny dots. The patterns look something like the numbers on an elec-
tronic basketball scoreboard. Dot-matrix printers are inexpensive and
can print much faster than the fastest typists.

There are a number of other types of printers. Among them are the
daisy wheel printer, the ink-jet printer, and the laser printer. Some
laser printers are so fast that they can print 21,000 lines per minute!

Plotters

A plotter is a special kind of printer that draws maps, graphs, and
charts. Some plotters are able to make multi-colored drawings. Plotters
are very useful for mathematicians, engineers, architects, and other
people who need to use graphs in their work.
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Other Output Devices

Speakers can be used to output sounds created by a computer.
Perhaps you own or have used a computer game or toy that speaks.
Computerized rock music is a very popular art form today. Another
kind of output device is a robot. Robots are used to follow computer
instructions to do a number of jobs. Robots have been designed to
assemble cars, wash windows, mine coal, and even pluck chickens and
shear sheep.

Peripherals

The input and output devices that you have read about so far are
usually attached to the outside of a computer. Devices that are attached
outside the computer are called peripberals. Some peripherals are in-
put and output devices (/O devices). For example, a disk drive or a
cassette tape recorder can input data to the computer or receive
output.

The Making of a Chip

When you look at a computer, you usually see an attractive plastic
case with a keyboard, but what you don't see is the real miracle inside
the computer—the microchip! One Apple memory chip can hold 1,500
English words, numbers, or other information. It’s a good thing that the
microchip (or chip for short) exists, for without this tiny electronic
wafer most people would never get to use or own a computer. Today, a
single microchip is more powerful than the world’s first digital com-
puter, the room-sized ENIAC.

The microchip began in 1969 when a California electronics com-
pany, Intel, figured out how to shrink the main parts of a calculator
onto four tiny silicon chips.

A computer chip resembles a domino with metal pins coming out
of it. The pins make it possible to plug the chip into a computer circuit
board. A chip is actually a very thin wafer of silicon that measures about
one-eighth of an inch on each side. Silicon is 2 common element in the
earth’s surface found in sand, quartz, and granite. If you look closely at
a chip, you might see what appears to be scratches, or etchings, on the
metal.
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If you examined the surface of a chip with a microscope, you would
discover that the “etchings” are actually very tiny circuits. A circuit is an
electrical pathway. A thousand or more circuits may be on a single chip.

All of the circuits on a chip are connected together—or integrat-
ed—with one another. These chips are called integrated circuit chips.
The process of placing many circuits on a single chip is called large
scale integration (LSI). Here are the main steps in large scale
integration:

1 An engineer designs the chip using a computer and prints out the
chip’s design with a plotter.

2 The printed design is photographed and reduced so that it is more than
500 times smaller.

3 The photograph is then baked in a special oven with temperatures that
reach over 1000 degrees. During the baking process, the circuit design
on the reduced photograph makes an indentation, or etching, on the
silicon chip.

4 The silicon chip is then passed through a magnetic chamber to magne-
tize the etchings. Because the etchings have been magnetized, they can
conduct electricity; they have become electrical circuits.

5 The chip is then placed into a plastic case with pins and tested.

This entire process takes place in specially sealed, dust-free rooms
where all workers dress in sterile garments like surgeons. It is neces-
sary to prevent chips from coming into contact with dust because a
speck of dust will seem as large as a boulder to the microscopic road-
ways of a chip.

All chips are not alike.
Of course, you prob-
ably know this. You
wouldn’t use a potato
chip on a hard dip
when you could use a
strong corn chip
instead.
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Special Chips

All chips are not alike. Of course, you probably know this. You
wouldn’t use a potato chip on a hard dip when you could use a strong
corn chip instead. Computers use many different kinds of chips, too.
Two of the most important chips in any microcomputer are the mem-
ory chips.

In the Apple computer, and many others, there are two kinds of
memory. One kind is called RAM, Random Access Memory. The other
kind is called ROM, Read Only Memory. How are these two types of
memory different?

The random access memory, RAM, is a temporary memory. When
you are programming or using software, the program instructions are
stored in the computer’s random access memory. However, all of the
information stored in RAM is lost when you turn the computer off. To
prove this to yourself, type a short program, turn the computer off and
back on, then try to run the program. Your program will no longer
exist because it was entered into the RAM, or temporary memory. This
is why you need to save your programs on disks.

The ROM, or read only memory, is the computer’s other kind of
memory. The ROM stores programs and information that are perma-
nently recorded into the computer’s memory at the factory. The con-
tents of ROM can be read and used, but they cannot be changed. One
thing that your Apple computer has stored in its ROM is the Applesoft
BASIC programming language.

Another very important kind of chip in the computer is the central
processing unit (CPU) chip. The CPU is the “brain” of the computer and
has two parts—the arithmetic unit and the control unit. The arithmetic
unit is sometimes called the logic unit and does the calculations.

The second part of the CPU, called the control unit, contains circuit-
ry that, with electrical signals, directs and coordinates a computer sys-
tem in carrying out a series of instructions. The control unit does not
execute the instructions itself; rather, it directs other parts of the com-
puter system to do so.
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Bits and Bytes

People usually think of computers as intelligent machines. But the
fact is that computers basically know only two things: “on” and “off.”
Every circuit on a computer chip can be switched on or off; current
either flows through the circuit (on) or doesn’t flow through it (off).
The computer is told when to switch a circuit on or off using a code
called binary code.

Binary code is a number system that uses two numbers: 0 for “off ”
and 1 for “on.” The two digits, 0 and 1, are called bits (binary digit =
bit). Every time the computer processes data, it translates the informa-

tion into a series of bits (1’s and 0’s). In most microcomputers, a com- °
bination of eight bits (1's and 0’s) are used to represent letters, ‘
numbers, and symbols. When you type the letter A on your computer

keyboard, the letter is translated into the following binary code:

01000001. Eight binary digits, or bits, make up a byte. For example,

suppose you entered this instruction into your Apple computer:
PRINT “HI”

The computer changes each character and symbol in the instruction
into an eight-digit byte. The circuits in each byte are turned on or off in
different combinations that the computer understands.

BYTE CIRCUITS

1 2 3 4 3 3 7 3
P 010! QQQO off on of f on off off ot f off
R 0101 0010 off on off on off off an of¥f
I 0t1Cc0o {001 off on off of¥ on of f off an
N 0100 1110 off on off off on on on off
T 0101 0100 off on off on off on of f off
®“ 0010 00Q1to off off on off off off on off
H 0100 19000 off on of f of f on aff of f o¥f
[ 0100 100t off on off off on ot of f an
" 0010 00Qt0 off off on off off of ¥ an off
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A standard way to describe the size of a computer’s memory is to
identify how many kilobytes it can store. A kilobyte or K equals 1,024
bytes. A digit, letter, or special character can be stored in one byte of
memory. An Apple Ile computer usually has 64 kilobytes (64K) of RAM
(random access memory). This means that it can temporarily store
approximately 64,000 characters or symbols.

Binary Code: Your Computer’s Native Language

What your computer actually understands when you program in
BASIC or any other programming language is a special language called
machine language.

Machine language is a code made up of the numbers zero (0) and
one (1). You've learned that this code is called binary code. There are
different binary code alphabets. The binary code alphabet used by the
Apple is called the ASCII code. ASCII stands for American Standard
Code for Information Interchange. No matter what you type on the
keyboard, the computer quickly translates this into binary code. Only
then can the computer understand the information that you have given
it. For instance, 0100 1000, 0100 0101, 0100 1100, 0100 1100, 0100 1111
means HELLO in binary code.

Binary Code Alphabet

A 0100 0001 J 0100 1010 S 010t 0218t
8 0100 0010 K 0100 101! T 01C1 01CQ
C 01Q0 0011 L 0100 1100 U010l o101
C 3109y 2100 M 0100 110! Vv otct 0tta
E 0100 0101 N 0100 1110 W 010t a1ty
F 0100 0110 0 0100 1111 X o010t 1200
G 0100 011t P 0101 0000 Y 0{01 100
H 0100 1000 Q@ 010! 0001 2 J10t 1019
[ 0100 100! R 0101 0010
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Can you use binary code to solve the riddle below?

WHAT DO COMPUTERS DO FOR FUN IN HAWAII?

010! 0100 0100 1000 0100 010! 0101 100!

0101 00{0 0100 100! 0100 0100 0100 0101

0100 to0tt 0100 0O101 0101 1001

0100 0010 0100 11f1 0100 0001 010! 0010 0100 01{0C 0101 0Of1

The First Apple Computer

Years ago when people heard the word “apple,” they probably
thought of apple pie, candied apples, and apple sauce. In 1977, two
young men, Steven Jobs and Steve Wozniak, added a new meaning to
the word “apple” by creating what has become the world’s most popu-
lar personal computer.

Jobs and Wozniak, two college dropouts, met at a club for amateur
computer builders in 1975 and realized that their expertise was needed
by others. They formed the Apple Computer Company in 1977 after
building a computer in their garage by using $1,300 from the sale of an
old Volkswagen.

Apple computers were among the first computers with easy-to-use
typewriter keyboards. Today, the Apple Computer Corporation in Cu-
pertino, California, is one of the most successful computer companies
in the world. There are many different kinds of Apple computers. Your
Apple Computer Club might be interested in learning about different
Apple computers by visiting your local Apple Computer dealer or hav-
ing a salesperson attend a club meeting.

What Are These Things Called Computers?
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A Family of Apples

More than 750,000 people own
Apple computers; they use them in
businesses, classrooms, industries,
and homes. Apple can proudly claim
to have produced the most popular
personal computer in the world—
the Apple Ile. But the Apple Ile is
only one of the many members of a
growing family of Apple computers;
each has its own special capabilities
and features.

Apple Color Plotter Apple Imagewriter
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Apple III Business System
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Daisy Wheel Printer



The Apple Ile

The Apple Ile is advertised as “the most versatile personal computer
in its class.” Not only is this computer the most popular of all home use
computers but it has become the standard in many schools both in the
U.S. and abroad because it is supported by the most extensive collec-
tion of educational software available for any computer. This easy-to-
use machine has the following standard features:

* A typewriter-style, 63-key keyboard with upper- and lower-case charac-
ters and an auto-repeat feature

e Special-function keys: UP, DOWN, RIGHT, and LEFT arrows, TAB, DE-
LETE, CONTROL, ESCAPE, SHIFT, CAPS LOCK, RESET, and programma-
ble OPEN-APPLE and CLOSED-APPLE

e An 8-bit microprocessor

e 64K bytes of RAM

¢ 16K bytes of ROM, which includes built-in Applesoft BASIC

e Seven I/O expansion slots

e Color graphics and sound capabilities

The Ile’s ability to adapt to the expanding needs of the user makes
this computer a good choice for both the beginner and the expert.

The Apple Iic

The newest addition to the Apple computer family is the Apple IIc.
Because it is small (fits in a brief case), light (7-1/2 pounds), and porta-
ble (a battery pack is available), it can go with its owner just about
anywhere. Its standard features include:

e 128K RAM

e Built-in disk drive

e Built-in RF modulator, which allows it to be attached to a TV set for
video display

e Built-in Applesoft BASIC programming language

e A switch that allows either 40- or 80-column displays

e Complete keyboard including directional keys and programmable
OPEN-APPLE and CLOSED-APPLE keys, ESCAPE, TAB, CONTROL, RE-
TURN, SHIFT, CAPS LOCK, and DELETE
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Built-in color graphics

Sound capability with volume control knob and headphone plug-in
jack

Carrying handle that can be used to prop up the computer at the
proper typing angle

Plug-in connectors for peripherals such as a mouse, joystick, modem,
video display units, extra disk drive, printer, and plotter

With all the standard features listed above and the ability to run
nearly all the software developed for the Apple Ile and earlier Apple II
versions, this computer is both powerful and practical for any user.

The Apple III

Designed specifically to meet business computing needs, the Apple
III is a valuable tool for the businessperson. It can be used to help
handle management tasks such as the creation of budget reports, pro-
ject scheduling, information communication, software development,
and even management training. With several hundred business pro-
grams available, the Apple III is a flexible and powerful computer for
business use. Its standard features are:

256K of RAM
A built-in disk drive
High-resolution 16-calor graphics
80-column, upper-case, and lower-case display
61-key, contoured, typewriter-style keyboard with auto-repeat function
Numeric keypad
Special keys: UP, DOWN, LEFT, and RIGHT arrows, programmable
OPEN-APPLE and CLOSED-APPLE, TAB, SHIFT, ALPHA LOCK, CON-
TROL, RETURN, ENTER, and ESCAPE
Quick-connect plugs for /O devices
Four expansion slots for interface cards
High-quality sound capabilities
Compatibility with ProFile hard-disk systems
With its large built-in memory capacity and ability to accept an

impressive number of accessories, the Apple III is a capable assistant in
business.

What Are These Things Called Computers?
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The Lisa

Lisa, the most powerful and sophisticated computer built by Apple,
is advertised as the most revolutionary personal computer in the world.
It not only has the power and flexibility to handle just about any busi-
ness processing or management job, it is easy to use as well. Supported
by specially designed software packages and controlled by a mouse (a
small rolling box that fits under your hand and enables the user to
control a pointer on the screen) rather than difficult-to-learn control
codes, Lisa quickly and easily handles such business management tasks
as data communication, budgeting, project management, reporting,
correspondence, and high-resolution graphics displays and production.
Its standard features are listed below:

12-inch high-resolution screen display (364 lines by 720 dots)
Detached, 77-key, standard typewriter-style keyboard
Numeric keypad

Mouse-driven cursor positioning

Built-in dual 840K disk drives

32/16-bit microprocessor

16K ROM'

Up to 1 megabyte RAM

2 serial ports and 1 parallel port for peripherals such as printers, mo-
dems, and hard-disk storage devices

Built-in speaker for sound capability

e 3 expansion board slots

With Lisa, the first 32-bit member of the Apple computer family,
Apple has provided business with one of the most easy-to-use and
powerful personal computers available today.
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The Macintosh

The Macintosh is the closest relative of the first 32-bit Apple com-
puter, Lisa. Like the Lisa, Macintosh was designed with the user in mind.
Using a mouse and some of the most sophisticated software ever devel-
oped for a personal computer, The Macintosh makes it possible to go
from the computer store to the office or home and get down to serious
computer-aided work in almost no time. Its standard features are listed
below:

32-bit microprocessor

Built-in disk drive

128K of RAM

64K of ROM

9-inch built-in monochrome monitor
High-resolution graphics displays (512 by 342 pixels)
3-1/2 inch disk drive (400K capacity)
58-key detachable keyboard

Mouse cursor positioning

Sound generator (four channel)

Serial ports for modem and printer
External connector for second disk drive

With added options—such as a numeric keypad, Imagewriter print-
er, modems, and MacWrite (word processing) and MacPaint (graphics)
packages—Macintosh can easily fill the needs of educational, business,
and home users.

What Are These Things Called Computers?
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Other Family Members

The five computers built by Apple are not the only members of the
Apple family. Any computer system is only as good as the peripherals
that take care of input and output chores.

Video Display Devices

Apple offers several video monitors for its family of computers: the
Apple II monitor, the Apple III monitor, and the Apple IIc monitor. All
three monitors have a green-screen, high-resolution display. Unlike the
other two, which have 12-inch diagonally measured screens, the Ilc
monitor has a 9-inch display. The three are interchangeable and, of
course, can be replaced by color monitors or televisions when the
Apple’s color capabilities are desired.

A flat panel display device small enough to fit on top of the Apple
IIc can slip inside a briefcase or backpack along with the Apple Ilc.

Printers

You will need a printer to produce hard copy of all the work your
Apple does for you. Knowing that one kind of printer does not fit the
needs of all users, Apple offers two different types of computer
printers.

The Apple Imagewriter

Available in standard or wide carriage sizes, the Apple Imagewriter
printer features print resolution of 160 X 144 dots per inch. It prints
120 characters per second in text mode and 180 characters per second
in graphics mode. It features a number of print pitches, superscript and
subscript, adjustable-width tractor and friction feed, exceptionally quiet
operation, and can be used with any Apple computer.
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Apple Daisy Wheel Printer

The Apple daisy wheel printer is designed for the professional or
home computer user who needs letter-quality printing capabilities. Un-
like the Imagewriter or other dot-matrix printers, it is a fully formed
character, impact printer. It offers high speed (40 characters per sec-
ond) plus graphics capability. A wide variety of 130-character print
wheels provides the flexibility to match print styles to print needs. The
Apple daisy wheel printer can be plugged directly into the serial inter-
face port of the Lisa, Apple III, or Apple IIc. With an Apple Ile system,
the printer plugs into the connector of the Apple Super Serial interface
card installed in any unused expansion slot.

The Apple Color Plotter

Some computer users need to display graphics and data in an easy-
to-read, colorful format. This can be done either on paper or on atten-
tion-getting overhead transparencies using the Apple Color Plotter.
Using four active pens in eight different colors, this device allows the
user to produce labels and other text work to be done at the same time
as colorful graphics. The Apple Color Plotter is the tool for creating
colorful pie charts, bar charts, line graphs, or drawings.

What Are These Things Called Computers?
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Buying a Computer

So you've just decided to buy your own computer. Great! But, be-
fore you plunk down your money there are a few things you should
consider.

The first thing every computer buyer should think about is what he
or she wants to do with a computer. Remember, computers are capable
of doing many different things. You can use a computer to learn how to
program, write letters, study for school, and play games.

Here’s a checklist of things to think about before you buy a
computer:

O] If you plan to use your computer to play a lot of video games, find
out if your favorite game programs are available for the computer
you plan to buy.

U If you plan to write your own programs, you should purchase a
computer that has programming capability in more than one pro-
gramming language. You should also make sure the computer has a
large enough RAM memory and a keyboard that’s easy for you to
use.

O] If you are using a computer at school, you may want to consider
buying the same kind of computer for home use. The advantages of
doing this are you may be able to borrow your school’s software to
use at home and you will be able to write programs at home that
can also be used at school.

[J If you want to use programs that help you in school subjects such as
math, English, or a foreign language, be sure those types of pro-
grams are available for the computer you plan to buy.

[] Make sure that the store where you buy your computer will help
you set up and get started using your computer, if necessary.

0 Find out if there is a local users’ group in your area for the comput-
er you plan to buy. A users’ group is a good place to learn about
your computer and share ideas.

[J The computer system you plan to buy should allow you to expand
the memory or add useful peripherals such as light pens, graphics
tablets, joysticks, printers, and music synthesizers.
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Projects

1 Try to obtain or borrow different input and output devices to demon-
strate at club meetings.

2 Make arrangements to visit a store that uses an optical scanner at their
checkout stands. You may even discover that your local supermarket is
using an output device that informs the customer about the price of an
item. Ask the store manager to explain how computer devices are used
to order and price merchandise.

3 Visit a local bank to find out how an automatic-teller system works.

4 Arrange a tour of schools, businesses, or government offices that use
mainframe computers or minicomputers.

5 Cut photographs out of computer magazines to make a display about
various computers, their peripherals, and various uses.

6 Obtain an old microchip and remove the top to expose the actual chip.
Examine the surface of the chip with a microscope.

7 Try this: Turn on your Apple computer and enter the command PRINT
FRE (0), then press RETURN. A number like — 18435 will be displayed
on the monitor. This number indicates how much of the computer’s
RAM has been used.

8 Hold a club scavenger hunt for computer-related parts or products.
Start by making a list of items to hunt for: checks, universal product
codes, punched cards, or old computer chips. After the members of the
club have collected a variety of items, use them to build a club
sculpture.

9 Hold a club contest! Ask each club member to guess how many bytes of
information are on this page. Find the answer by counting the number
of words, numbers, symbols, and spaces between words on this page.
Divide the total number by eight. The answer will be the number of
bytes on this page.

10 A good way to learn more about how a computer works is to build one.
Ask your club advisor to find out where you can obtain a kit to build
your own computer.

What Are These Things Called Computers?
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11 Try writing your name in binary code.

12 Make a wall chart that has your club’s name and the names of each
member written in binary code.

Inside one of the big

signal relays of the
Mark II, beaten to

The Grand Lady of Computing — Grace Hopper death by the relay, was

Micro Bits!

Seventy-six-year-old Grace Murray Hopper is a very special person. a moth. The computer
She is a Commodore in the U.S. Naval Reserve and one of the first operator got a pair of
computer programmers. Commodore Hopper is the oldest naval offi- tweezers and fished
cer on active duty and spends nearly all of her time traveling around the bug out of the re-
the country and abroad lecturing about computers. lay. He put the bug in

With the outbreak of World War II, she joined the Naval Reserve and the log book, put
was assigned to work at Harvard University on the first computer—the scotch tape over it,
Mark I. Commodore Hopper figured that since it's much easier for and below it he wrote,
most people to write an English statement than it is to use special “First actual bug
symbols, programmers should be able to write their programs in Eng- found.”

lish, using the computer to translate them into machine code. Her idea
was the beginning of COBOL, one of the first programming languages.

She was present when the computer term “bug” was first used.
While working on the Mark II computer in the summer of 1945, the
computer stopped! Inside one of the big signal relays of the Mark II,
beaten to death by the relay, was a moth. The computer operator got a
pair of tweezers and fished the bug out of the relay. He put the bug in
the log book, put scotch tape over it, and below it he wrote, “First actual
bug found.”










Computers In Your Life

Notes to the Club Advisor

Chapter Overview

This chapter introduces club members to some common and un-
common applications of computer technology. Computers in space,
medicine, school, sports, and music are just a few of the many topics
presented.

Things to Consider
Ideas for presenting the information in this chapter are described
below:

1 Create a display of pictures that show people involved in different
computer careers.

2 Find out which local universities, colleges, or technical schools offer
special computer training or degree programs. Write the schools and
request information about admission and graduation requirements.

3 Arrange to have guest speakers who work with computers come to a
club meeting and discuss their jobs and training.

4 Have club members prepare a report about the use of computers at
their school. Potential survey questions are presented in this chapter.

5 Provide club members with an opportunity to use some of the instruc-
tional software recommended in this chapter.

6 Have club members request information from the various computer
camps mentioned in this chapter.
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7 Arrange field trips to businesses where computers are used.

8 Assist club members in a project that requires them to interface a
computer with a video disk player. The Super Pilot authoring language
is well suited to this purpose.

9 Have club members make a chart and tape of rock groups that use
computers to make music.

Computer Careers

In 1970 there were 100,00 computers in use in the United States.
By 1987, it is estimated that there will be between 4 and 5 million
personal computers alone! Someone is going to have to keep all of
those computers operating. The following sections present just a few e in” decrs. ~UPDlies
examples of careers in computer-related fields. il

Data Entry Operator

A data entry operator is the person responsible for inputting infor-
mation into a computer. A keypunch operator uses a keypunch ma-
chine with punched cards or a terminal with a keyboard and a CRT to
enter information into the computer. For example, large businesses
use a mainframe computer to keep track of customers’ records and
bills. Each time a customer pays a bill, this data is entered into the
computer by a keypunch operator. Keypunch operators do not have to
know how to program or operate a computer.

Computer Operator

A computer operator is a person who actually works with the com-
puter. The operator prepares equipment to run programs and some-
times fixes programs or hardware. Computer operators work closely
with computer programmers and must be knowledgeable about many
aspects of data processing. Computer operators are usually not re-
quired to have a college degree in computer science. They usually are
required, however, to complete some technical training.

Computer Librarian
The duties of a computer librarian include keeping track of thou-
sands of programs and data files kept on disks, tapes, or punched cards.
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A computer librarian may work for a business, a school, the govern-
ment, or any other agency that accumulates a large quantity of comput-
erized information. A high-school education is usually sufficient in
order to become a computer librarian. Like all librarians, however,
computer librarians have to be good at record-keeping and organizing.

Programmer

A programmer writes the instructions that become the computer
program that tells the computer how to process data. Programmers
must be able to program in a computer programming language. There
are a number of programming languages; most programmers know
how to use more than one of them. If you want to become a program-
mer, you should study business data processing or computer science at
a college or university. It is also helpful to have some special knowl-
edge about the subject area for which you would like to write pro-
grams. Can you imagine writing a program to control the flight of an
airplane without knowing anything about flying?

Systems Analyst

When a company decides to use a computer to keep records or do
other jobs, they must first decide whether or not a computer can do the
job they want done. The person who helps the company make this
decision is the systems analyst. A systems analyst plans what kinds of
programs the company should have its programmers develop. He or
she must also be able to work with programmers and business manag-
ers. If you plan to become a systems analyst, you will need a college
degree in computer science. It is also helpful to have a background in
business.

Hardware Designer

Someone has to design and build computers. This is the job of a
hardware designer. He or she designs computers, input and output
devices, chips, and other computer components. To become a hard-
ware designer, you will need to study electronics engineering at a
college or university.
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Computer Service Technician

Every machine breaks down from time to time, and computers are
no exception. Computer service technicians repair and maintain com-
puter equipment. They also work closely with hardware designers in
planning and testing computer equipment. Because companies depend
on their computers, they frequently hire their own computer service
technicians to take care of equipment problems. Computer technicians
must usually attend a technical school for their training for two years or
more.

Technical Writer

When a person or a company buys a computer, they usually must
read a book or instruction manual to operate it. Computer manuals and
books are written by a technical writer. A technical writer is usually a
college graduate with good writing skills and a knowledge of
computers.

Computer Salesperson

Computer companies and computer stores hire men and women to
sell their products. These people not only sell products but assist po-
tential customers in making decisions about which computer to pur-
chase and how to use it in their business or home.

It is helpful for a computer salesperson to be knowledgeable about
computers. It is especially important that a computer salesperson be
able to get along with people and explain technical details in an under-
standable way. Since so many customers are business people, a com-
puter salesperson should also have knowledge about business
applications of computers and computer software.

Computer Teachers

Some people can sit down and learn about something without a
teacher. Perhaps this is how you learned how to use a computer. But
many people feel more comfortable about learning how to do some-
thing new if they are taught by an experienced teacher. This is one
reason why there is a great demand for men and women who can teach
other people how to use computers.

Computers are not easy for everyone to use. In fact, some people
are simply afraid of computers. Schools, companies, and computer
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NASA

stores hire teachers to train people how to use computers. They teach
students how to program and use the computer in various ways. To be
a computer teacher, a person should be well-informed about comput-
ers and capable of presenting information about computers in an or-
ganized way. Many computer teachers have degrees in computer sci-
ence, business, or education. *

Computers in Space %

On April 11, 1970, Mission Control received an emergency message
from the Apollo spacecraft heading toward the moon. An explosion had
partially disabled the spacecraft. The lives of the three astronauts on
board were threatened because their supply of oxygen was dwindling.
Scientists, computer programmers, and computer operators at the Na-
tional Aeronautics and Space Administration (NASA) Manned Spacecraft
Center in Houston, Texas, began a feverish effort to solve this life-
threatening problem. This problem was solved and the astronauts were
returned safely to earth. How? '
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Using information gathered from previous space missions, experts
at NASA used computers to “simulate” the problem and try out various
solutions. The speed and accuracy of computer simulations made it
possible to test these solutions and predict their chances of success in a
matter of minutes. Using this information, the NASA director was able
to make a well-informed decision about which solution to use. Without
the computer, three U.S. astronauts might have been lost in space.

Another example of how computers have been used to investigate
the mysteries of our solar system is the Viking unmanned space probe
that landed on Mars. The Viking mission was an outstanding feat be-
cause computers successfully controlled the landing of the spacecraft.
Computers on board the Viking also took thousands of photographs,
directed numerous scientific experiments, and transmitted important
information about Mars back to earth.

NASA also uses computers to interpret photographs transmitted
from distant satellites and space vehicles. Cameras in space take a pic-
ture and convert the images into thousands of dots. Each dot has a
certain color and intensity that is converted to binary digits and radioed
to Earth. The numbers are then reassembled and interpreted by com-
puter, and a color picture is produced.

40 The Apple Computer Clubs’ Activities Handbook

*

*

A close-up view of part
of a console in the
mission control center
(MCC) at the Johnson
Space Center, Hous-
ton, Texas. Photo
courtsey of NASA.




Computers in Medicine

Maybe you didn’t know it, but some of the earliest surgeons were
barbers. At one time barbers not only cut hair, but they also cut on
people. The tools that early surgeuns used were not very sophisticated
(and usually not very clean)! Saws, knives, and whatever else was sharp
and easy to hold were used by these early medical practitioners.

Medical practice has come a long way since the time when a person
might go to the local barber for something more than a shave and
haircut! Modern physicians and hospitals are now using better tech-
niques and better tools. Computers are now used to monitor a patient’s
blood pressure, heart rate, and temperature. If there is a problem with
any of these vital signs, the computer is programmed to sound a warn-
ing signal that alerts the doctor or nurse. Without the computer, pre-
cious minutes might be lost that could mean the difference between
life and death for the patient.

Physicians use a computer device called the CAT scanner (Comput-
erized Axial Tomography) to provide pictures of cross-sections of the
human body. This technique is something like slicing an apple and
photographing each section. These pictures are very detailed and allow
doctors to see things that would not show up on ordinary X rays.
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Lowell General Hospital

Doctors and computer specialists at the University of Pittsburgh
have created a computer program to diagnose diseases. The program is
called “Caduceus.” The “Caduceus” program contains information
about thousands of diseases and can compare and research them hun-
dreds of times faster than a human. A doctor enters information about a
patient’s condition into the program. The program analyzes the infor-
mation, asks the doctor questions, and makes a very accurate diagnosis
about the patient’s problem. In some cases, the computer program is
more accurate than the doctor’s diagnosis.

Some computer programs are designed for use by patients. For
example, some programs question a patient about his or her eating
habits and then recommend a diet for that person.

Emory University has even developed a computerized data base that
links eye banks across the United States so information about tissues
available for cornea transplants can be quickly obtained.

Finally, computer-aided bionic limbs and organs are being devel-

oped that can help physically handicapped people do things they could
not do several years ago.
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Computers at School

Where did you first learn how to use a computer? People learn
about computers in many different places. One of these places is
school. Schools have discovered that students like to learn about com-
puters and like to learn using computers. Here are some of the reasons
that teachers and students frequently give for using computers at
school:

Computers are very patient teachers. You can make a lot of mistakes
and a computer will continue to work with you.

Computers can make learning fun. Kids love games, and computer
games that can teach kids are plentiful.

Computers can immediately let you know if you have answered a ques-
tion correctly or incorrectly.

Computers are an important part of everyone’s future. You should have
many opportunities to work with computers and become familiar with
how they operate.

Many people feel that using computers in school may eventually
change the way students learn and think. Experts predict that more and
more students will be able to stay at home and learn by using instruc-
tional software or a modem to communicate with a teacher in another
city, state, or country.

Other experts believe that by using computers, students will begin
to understand that making mistakes is an important and sometimes
necessary part of learning. This is because making mistakes and work-
ing with computers go hand-in-hand.

What might a school day be like in the future? Imagine that you are
living in the year 2001 and classes are about to begin at your school.
You open a case, pull out your portable computer, and attach it to a
video display on your desk. The first thing you do is identify yourself to
the school’s computer system by entering your password. You have a
few minutes before class begins so you ask the computer to provide
you with a list of your grades in math class. Your grades are displayed,
and you decide that you’d better work a bit harder in math.
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The next thing you do is ask the computer to check your electronic
mailbox because you are expecting a message from one of your
friends. Sure enough, your best friend Roscoe has left a message:
WHERE’S THE MONEY YOU OWE ME? You decide to ignore the mes-
sage because class has started and you're broke.

Your geography teacher verbally says hello to the class and directs
your attention to a wall-size video screen at the front of the class.
(Blackboards are no longer in use.) The screen displays a picture of
downtown Peking, China. You recognize the picture from yesterday’s
class because it was part of a self-guided computer video tour that you
took. So far this year your geography class has used computers linked
to a video disk to tour countries in all parts of the world.

In the left corner of the screen is the assignment the teacher has
prepared for the class. The assignment is to find out what foods are
produced by the Chinese. You know this will be an easy assignment
because you have used the computer’s data base about China to answer
similar questions.

You'll also play a simulation game in which you must pretend to be
a tourist in China. You will have to make decisions about what you want
to see and how much you want to spend. You love these games be-
cause they let you make more choices about what you want to learn.

The rest of your classes that morning include computer program-
ming, writing with a word processor, and computer music. In the after-
noon you will use a computer in art to draw a portrait and in science to
monitor your experiments. Your last class is study hall where you will
use a computer to select a subject from a menu displayed on the
screen.

You can also select any of these menu items to work on at home. By
the time you go to sleep, you've put in a full day. But it is certainly a day
different from what you are used to now.

Does this school of the future seem like a science-fiction story to
you? It really isn’t because everything that’s been discussed is possible
using today’s computer technology.

How are computers being used in your school right now? What
plans are being made for using computers at your school in the future?
You or your fellow club members may find it interesting to obtain the
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STUDY MENU

1. GEOGRAPHY
2. KEYBOARDING PRACTICE
3. INFORMATION RETRIEVAL
L 4. READING

S. SCIENCE
6. ART
7. MusIC
8. COMPUTER SCIENCE
®. SPELLING
10. WRITING

PLEASE TYPE A NUMBER THEN PRESS RETURN.
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