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1 COMPUTERS IN ACTION?

The mother rushes her three-year-old son to the
hospital’s emergency room,

“My baby has a very high fever®.” she explains,

%He iz shaking all over3.”

The doctor examines the hoy right away, He draws
a sample of blood irom the boy’s arm, and rushes it
over (o the laboratory, The lab worker places it in a
large machine. with a bpilt-in computer,* -

In less than a minute the machine tests the hlood
and prints out the results, The docter rends’ the find-
ings. They tell him what is wrong with the child,® He
gives the youngster an injection, Half an hour later,

the boy is playing and smiling,

To the police officers in the patroi car, it looks
like a i1ypical case of a car passing a red light. They
put on their flashing lights, and speed up to catch the
car, But the other driver begins going even {aster,

“This might mean tronble.” says one of the officers,
“Check the license on the computer. See what you get,”
His partner ijypes the car’s lirense number on the

tiny computer mounted on the dashboard of the police
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car, Green letters start to spell out words on the small
screen, “Stolen car.® Used in armed robbery. Danger-
ous, Proceed with caution.”

The police car pulls ahead. It forces the other car
to stop,” The two officers come out with drawn pistols,
They arrest the driver, and bring him te the police
station for gquestioning,

Four times a year, ® all the classes at Kennedy
High School® were dismissed at noon, The teachers
spent those afternoons entering grades on the students’
report cards, !'°

Now there is no early dismissal!! at the end of
each marking period. The teachers mark the students
by tilling in little boxes on computer cards, The com-~
puter them automatically reads each card, and 'prints
owl report cards for the entire student body.

Carla and three ol her friends decide to go to a
New York Jets football game!? one Sunday afternoqn.

Bat no one has any money. All the banks are closed.

Carla, though, has a special bank card. She goes
to the closed bank office. Placing her card in a slot on
the outside of the bank, she types in various numbers
on the keyhoard below.

The keyboard sends 2 message to the bank’s com-

puter. The computer automatically takes the money
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from her account. [t pushes out the bills!? through an-

other opening in the wall,

Computers help to save lives and caich criminals,
They are used 10 lili out repor1 cards and transact
bank business after hours, In hospitals and in police
work, in schools and banks, in homes and airports, in
factories and stores, in outer space and on the high-
ways.in laboratories and on farms—computers are chan-
ging the way we live. In fact, no matter what you do,
or where you do it, you can be sure that there is a

computer in your life]

2 WHAT IS A COMPUTER9

A PROBLEM SOLVER

A computer is a human tool.Like other toels,it helps
people work better. A computer can perform a nom-
ber of operations at very high speeds. It can add,
subtract, multiply, and divide. It can compare hnum-
bers,and decide which is bigger and which is smaller.
It can srrange and organize long lists of separate items
in any order, It can store any noumber of facts.
And it can communicate with its human users,

The computer was invented long, long ago. The
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inventor’s name is znknown, hut whoever 11 was, ' he
or she was the Tirst person 1 use hingers as a count-
ing machine,

Over the lollowing centuries,* many mechanieal
counting machines® were invented They all had moving
parts. The ancienl Chinese abacus, for example, has
moving beads on a frame., Herman Hollerith’s 1890 ta-
bulating machine! has metal rods that punch holes in

'

cards,

FIRST GENERATION COMPUTERS

The modern age of computers began in 1948, That
was when the first electronic computer was built. *D
did not have any moving parts,Calculations were domne
by controlling the flow ol electricity, It was a giant
step forward compared to all of the mechanical devices
used beifore, ©

This computer, ealled ENIAC (Electronie Numel:i~
cal Integrator and Computer) was huge, !t weighed thirty
tons and ecovered [ifteen hundred square feet, The
flow of electrons was controlled by vacunm tubes, The
tubes looked like twenty thousand glowing light bulbs,

All of the computers built in the 19505 relied on
vacuum tubes, The tubes took up? a lot of space, used

a lot of electricity, produced a fot of heat, and were
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noi very rchable, That 1s why®, in 1959, engineers
wetcomed the invention of small, selid elecironic devi-
ces called transistors,Transistors counld be used instead

of the vacuum tubes

SECOND AND THIRD CGENERATION
COMPUTERS

When transistors replaced the vacoum lubes in comput-
ets, they lowered the price ol compulers about 85 per-
cent, What’s more®, they ran a thousand times faster,
Computers became cheaper, iaster, smaller, and ' more
reliahle. Transistor -based computers, hailt dliring the
19605, were called second generation machines,

The third generation of computers arrived in the
mid-1970s.'? Miniatore integrated circuits were introduc-
ed around that time, They are called miniature because
the electronic parts are tiny or microscepic in size,
They are called integrated because all of these parts
are built onto a single chip re larger than your finger-
nail, made of the mineral silicon.!' Silicon is a very
abundant chemical element found in sand, And they
are called cireuits because the flow of electrons through
these devices perferme all the work of the compu-
ter, These third generation compulers are one-tenth

the size ol second gemeration computers, They are al-
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so about one hundred times faster and one thousand
times cheaper to ron. '2

Minjature integrated circuits are also being used
to make new kinds of small computers, They are call-
ed either microcompuiers or microprocessors, All sorts
of modern devices, from pocket calcalators to automat-
ic cameras to TV games are based on microprocessors,

The future ol computers looks very bright indeed.
Computer builders are searching for ways te improve-
their products.!® Computer experts are finding new uses
for this great problem solver, Who knows what uses
they will find ior a silicon chip that can solve problems
in a fraction of a second,l?

A computerized medical network may be set up to
recognize the symptoms and prescribe the treatment for
known diseases, A computer attached to your telephone
may allow you to send a written letter to distant points
oh earth in a few seconds, Industrial computers may
be used to run the machines in factories so that hu-
man workers will be freed from!® many dull and danger-
ous jobs,

Fewer errors will be made on future computers,Erro-
s that are made will be easier to correct than today.
As1% more and more people use computers. computers
may become as much a part of our lives as!? television,

Some day'® computers may be as numerous as telephones,
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MEET THE COMPUTER

The computer is an electronic machine, It is a ma-
chine that solves problems much as'® you do. As an
example, let's trace the way you would add two num-

bers 2% Then, let’s see how a computer would do it.

Step 1, Youn coliect information, Thar is, you either
see or hear the numbers to be added, 2!

Step 2. You find a method to solve the problem, In
this case, you remember how to do addition,

Step 3. You bring tegether the iniormation (the two.
numbers), and the method {addition),

Step 4, You perform the operation, adding the two
numbers. .

Step 5. You report the results of your work, either
by writing down the answer, or by saying it

outl leud.

Ali computers go through?? five similar steps,

Step 1. The computer receives informaticn, or data,
from the outside, 11 chenges the data inte
electronic language, called input,

Step 2. The compuier has heen given a program con-~

taining iastructions {or solving the problem.Ths

-7



insiructions are found in the storege or memory,

Step 3. The compuler brings together the data irom
the 1nput and the instructions from the storage,
This is dene by the computer’'s conirol,

Step 4. The computer goes through the steps of the
instructions on the data; this is called process-
ing.

Step 5. The computer changes the results irom electr-
onic language 1 human langueage. it presenia

the results in print or sound?3, cafled output,

Somelimes the iive parts ol a computer—input,
storage, contrel, processor, and output-—sre together
in one large unit,Other times they are far apart?* and
connected by wires, Olten, large computers have obe
control and processing unit, with 2 number of separale

memory, input, and oulput devices. .
INPUT, TAKING [N?5 INFORMATION

Computers get most of their input irom human heings,
Computer operators feed data to26 (he compuler through
an inpui device. The most popular inpﬁt device is the
terminal, It looks like an electric typewriter, with a
coennected television screen,

When you wani t. entes data inte the computer,

you type the letters and numbers uon the typewriter



keyboard, lnside the terminal, the letters and numbers
are changed imlo elecirical signals. These signals
make up computer language.

Computer language is based vn the binary system,
It nses only twe symbols,on and off.2” Either the elec-
tricity 13 flowing or it s nol fHlowing, A1l the letters
and numbers have their own speciai pattern of ons and
offs. It 15 like the Morse code. which also has only
. two symbols—dots and dashes—to stand for?® afl the
tetters and numbers. \

The 1efevision screen 1s a cathode ray tube, or
CRT. It lets you see,in ordinary [etters and numbers,??
what you are typing into the computer input.

Very often there are several terminals connected to
onte central processing unit.That®® lets many people use
the central processing unit a1 the same time. Al! the
terminals used by the tellers in a bank or clerks in an
airport, for example, are connected to a central process
ing unit that may be hundreds of miles away.

Although terminals are very popular, they are net
the only input device. Cards, with rows of punched-out
hoies,*'can be fed into a machine that reads the pattern
of holes, and sends the information, in computer lan-
guages to the input, Other devices can actually read
printed letters or numbers. Some advanced inpuis can

evVeRp recognize hyman speech!



Compuier experts feed tw. kinds .t inlormanan
the computer's input, First, they instruet the ceomput
er on how 1> s ive particular prebliems and pertorm

certain 1asks. This ts cailed the romputler < prugram.

The program lot a bank computer, tor  rastance, M
structs the computer wr huw t keep track %9 people’s
accounts, how to add .n intercsi, and how . bring

bank books up to date®®, The program .t an airline com-
puter.on the »ther hand, reserves seals tor the diiter-
ent ilights, and prints out the tickets.

Second, experts feed the cumpuler the datas, the
particular facts and figures to be used m i1s cal
culations.3! The bank computer 15 ted the cxaci amonnt
of each depusit or withdrawal (ram an account, And
the airline cumputer 1s given the name ot every pas
senger that reserves a seat un a plane,

From the input, the program and the data go I

the storage part of the computer,

STORAGE, REMEMBERING FACTS,
REMEMBERING METHODS

The program and data are kepl in the computer s slor-
age, or memory, until they are needed. Every pan
of the program and every item »3 data 1s siored inm a

specific place,known as an address.®’ That 15 hew the



coinputer can quickly gel back, or retrieve, any bi
of information that is nceded 3¢

Usually the program 1+ kepl Ln the main memory.
Until recently .the ma'n memory of most compuiers used
nny meta! doughnuis, called cores, The cores were
strung on a grid ol criss-crossed wires 2"Each core was
magnetized in cne direction or the other. One direction
was the same as on®3, The other direction was the same
as ofi, The entire program and all the data were stor-
ed on these magnelized cores,

A more sdvanced memory system stores the imfor-
mation zs electrical charges on tiny silicon chips. Each
chip,about one-tenth-of-an -inch-square®’ (0.6 sq.cm),
holds about sixiy four thousand on or off electrical
charges.called bits. The capacity 15 expected to*? bacome
even greater n the juture,

The most advanced main memory uses liny magnet-
¢ spoisy, or bubbles, in a thip (ilm of magnetic mate-
rial, The hubbles &re so small that one million of them
could fit on a film the size ol a silver doilar*!{ Each
bubble is magnetized in one direction or the other to
carTy the snlotmation,

The data fed 1w a computer’? are most often stored
D a separate memory.cafled the auxiliary memory see-
nien, **Usually, th's '« done by magnetism. The most

popular devive: are the magnetic tape, magnetic drum,



and magnetic disk. In ali ol these, points on the sur
face are either magnetized or not.This works the same

as electricity on, or electricity off,

CONTROL:BRINGING INFORMA-
TION TOGETHER

Part of the program of instructions given to a comput-
er goes to the control unit, The centrol is the tratfic
cop*! of the computer.

On the basis of*° the orders in the program, the -
control enit decides when te send information from the
inputl te storage and when to send it to the processor,
it decides when to call wp?® a program and data from
‘storage. it decides when to accept datz from one ter-
minal and when from another terminal, And it decides
when the results of the computer’s work should go to
the outpui,

Just as a good police officer keeps a smooth flow of
tratfic*? on a busy road, so'® a well-programmed control

ani! keeps a computer working smoothly,

PROCESSING:DOING THE JOB

The processing section, or the CPU {(central processing

unit), 1s the heart of the computer. This section car



