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Unit One

] . Reading and Comprehension
WHAT IS A COMPUTER?

Data and Information

A computer is a machine whose function is to accept data and process them into information.
Data are facts or observations, while information is the meaning we attribute to them.

Let’s use an example to illustrate. Johannes Kepler sensed a pattern: the orbit of Mars resem-
bled an ellipse. He spent much of his life processing Brahe’s data, performing tedious computations
and reorganizing the observations in an attempt to verify that pattern. Eventually he succeeded,
publishing his laws of planetary motion in 1621.

Kepler’s laws represent information. Using them, he could understand and predict the mo-
tions of the planets. Scientists and engineers still rely on his laws to help plan space flights. Infor-
mation has meaning.

Clearly, Kepler’s laws were derived from Brahe’s data, but the raw data were useless without
processing. Until they were organized and the necessary calculations performed, the data were wun-
structured facts, with no clear meaning. Knowing the exact position of Mars on April 1, 1599,
might earn an extra move in Trivial Pursuit, but, by itself, that fact is not very useful. Processing
data extracts their meaning.

Data Processing

A computer is a data processing machine. Data flow into the machine as input(Fig.1-1). ln-
formation flows from the machine as output. The computer processes the data. Johannes Kepler
spent twenty years of his life processing data. Today, a college student using a computer can repeat
his computations in a few hours.

Data

L (Input) | Process (Output)
1 (computer) )

Information

Fig. 1-1 A computer is a machine that processes data into information. It accepts
input data, processes these data, and generates information as output.

What do we mean when we say that a computer processes data? We process iron ore to make

steel, we process wood pulp to make paper. “Process” implies that a change takes place, that the



raw materials are in some way restructured or manipulated. Often, data processing involves filter-
ing and summarizing data so that underlying patterns can be perceived. How does a computer pro-
cess its data? What functions, what operations, can it perform? Generally, computers can add,
subtract, multiply, divide, compare, copy, request input, and request output. So can most pocket
calculators. What makes a computer different?
The Stored Program Concept

To add two numbers on a calculator, you:
Enter the {irst number.
. Press the add( + )button.

. Enter the second number.

L C R NG

Press the result( = )button.
5. Record the sum for future reference.

The calculator finds the sum, but you must provide control by deciding what button to push
next. A caleulator requires direct human intervention at each step.

A computer processes data automatically without human intervention. Computers are not
intelligent, however. They don’t know when to add, or subtract, or compare, or request input. If a
computer is to function without direct human control, it must be given a set of instructions to
guide it, step by step, through a process. The set of instructions is called a program. The program
is stored physically inside the machine, making it a stored program(Fig.1 = 2). The stored pro-
gram distinguishes a computer from a calculator and allows it to function without human
intervention. Let’s incorporate this idea into our definition:

Computer: A machine that processes data into information under the control of a stored

program.

Computer

Input ———— ———————= Output

Program

Fig. 1-2 A computer processes data automatically under control of a stored program

System Components

A computer system consists of several basic components. An input device provides data. The
data are stored in memory, which also holds a program. Under control of that program the
computer’s processor manipulates the data, storing the results back into memory. Finally, the re-

sults flow from the computer to an output device. Additionally, most modern coniputers use sec-

(mdary storage to extend memory capacity.

In the foreground, the keyboard is an input device. Above the keyboard is an output device,

the display screen. The image displayed on a screen is temporary;a more permanent copy of the

output can be obtained by sending it to a printer. The computer’s processor and main memory are

located in the small cabinet near the center. The diskette drive
<2

s in the front of the cabinet extend
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the computer’ s memory; programs often enter the system through such secondary storage devices.

The basic building block of a modern computer is a chip, a complex, integrated electronic
circuit etched on a tiny square of silicon no bigger than a fingernail. Since loose chips are fragile
and difficult to handle, they are normally packaged , and mounted on boards. A computer is assem-
bled by sliding the appropriate boards into cabinet. One board might hold the processor. Another
might hold main memory, while a third might contain the electronics to link a particular input or

output device to the system.

From Fundamental Computer Concepts by W.S. Davis

New Words

unstructure /anstraktfa/ v. & n. AR, ToLEH
restructure /ristraktfo/ v. B F R
enter ['enta/ v. A
intervention /intavenfon/ n. AN, T
incorporate /in'ka: pareit/ wv. Ea &
memory /'memori/ n. FEf 2%
processor /'prousess/ n. b 78 2%
manipulate /manipjuleit/ v. ¥
secondary /'sekandori/ a . B
storage /'storridz/ =n. FEfE RS
foreground /'fo:graund/ n. EipE
temporary /'temporori/ . BTy
chip /tfip/ n. o
integrate /‘intigreit/ v. 959

etch Jetf/ v.&n. : i
silicon /'silikan/ n. i

fragile /freedzail/ «. f5 551y
package /'peekidz/ v. B

board /bo:d/ n. B[R B B AR

Reading Comprehension

Choose the best answer for each of the following.
1. The unstructured facts.
a. information b. data
c. bytes d. processes
2. is the meaning that human beings attributs to facts.

a. Information b. Data



¢. Knowledge d. Structure

3. A computer processes into
a. information/data b. data/information
c. facts/data d. information/facts

4. Data flow into the computer as
a. output b. a program
C. a process d. input

5. Information flows from a computer as

a. output b. memory
C. a program c. input
6. The distinguishes a computer from a calculator.
a. processor b. stored program
¢. memory d. output

7. Data and program instructions are stored in
a. the processor b. an output device
¢. the stored program d. memory
8. The computer component that actually manipulates the data is
a. main memory b. an input device
c. the processor d. an output device
9. The basic building block of a modern computer is a )
a. chip b. tube
c. transistor d. switch
10. Chips are normally mounted on . Typically, each one contains the electronics for one
of the computer’s major components.
a. plates b. boards

c. cylinders d. carriers

II . Reading and Practice

THE COMPUTER

A computer is a machine with an intricate network of electronic circuits that operate switch-
es or magnetize tiny metal cores. The switches, like the cores, are capable of being in one of two
possible states, that is, on or off smagnetized or demagnetized . The machine is capable of storing
and manipulating numbers, letters and characters. The basic idea of a computer is that we can
make the machine do what we want by inputting signals that turn certain switches on and turn
others off, or that magnetize or do not magnetize the cores.

The basic job of computers is the processing of information. For this reason, computers can be

defined as devices which accept information in the form of instructions called a program and char-
. 4 .
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acters called data, perform mathematical and/or logical operations on the information, and then
supply results of these operations. The program, or part of it, which tells the computers what to do
and the data, which provide the information needed to solve the problem, are kept inside the com-
puter in a place called memory.

Computers are thought to have many remarkable powers. However, most computers, whether
large or small have three basic capabilities. First, computers have circuits for performing arithmetic
operations, such as addition, subtraction, division, multiplicationand exponentiation. Second,
computers have a means of communicating with the user. After all, if we couldn’ t feed information
in and get results back, these machines wouldn’ t be of much use. However, certain computers
(commonly minicomputers and microcomputers) are used to control directly things such as
robots, aircraft navigation systems, medical instruments, etc.

Some of the most common methods of inputting information are to use punched cards, mag-
netic tape, disks, and terminals. The computer’s input device ( which might be a card reader, a

tape drive or disk drive, depending on the medium used in inputting information)reads the infor-

mation into the computer.

Punched E
card

Magnetic
tape . Computer

LTI covo

N st

2000080311030 489008
Input device MO
@ Magnetic et
disk
J
(/W. Terminal }

Fig. 1-3  Some of the most common methods of inputting information

For outputting information, two common devices used are a printer which prints the new in-
formation on paper,or a CRT display screen which shows the results on a TV-like screen.

Third, computers have circuits which can make decisions. The kinds of decisions wihich com-
Puter circuits can make are not of the type: ‘Who would win a war between two countries? or
‘Who is the richest person in the world?’ Unfortunately, the computer can only decide three
things, namely: Is one number less than another? Are two numbers equal? and, Is one number
greater than another?

A computer can solve a series of problems and make hundreds, even thousands, of logical deg-

sions without becoming tired or bored. It can find the solution to a problem in a fraction of the

5.



time it takes a human being to do the job. A computer can replace people in dull, routine tasks, but
it has no originality;it works according to the instructions given to it and cannot exercise any val-
ue judgments. There are times when a computer seems to operate like a mechanical ‘brain’, but its
achievements are limited by the minds of human beings. A computer cannot do anything unless a
person tells it what to do and gives it the appropriate information; but because electric pulses can
move at the speed of light, a computer can carry out vast numbers of arithmeticlogical operations
almost instantaneously. A person can do everything a computer can do , but in many cases that
person would be dead long before the job was finished.

From A Course in Computer English by N.D.Malan and P.C. Braun

New Words

intricate /'intrikit/ a. MR, SRR
magnetize /‘'mzegnitaiz/ v. L i

core /ko:/ n. 2RI
demagnetize /di:'maegnitaiz/ v. i 1B f
subtraction /sobtrekfon/ n. W
multiplication /'maltipli keifon/ 7. Fe ik
exponentiation /ekspounenfieifon/ n. e E
minicomputer /'minikempju:ts/ n. R E L
microcomputer /‘maikroukem’pjuits/ n. MBI EAL
CRT display screen PR S 2 B R 2%
originality /aridzineliti/ n. i3 7, e
instantaneously /instan'teinjosli/ adwv . B [E] i

1. Use of Language

Exercise A

Complete the following statements with the appropriate words. (Some can be used more than

once. )Make sure you use the correct form, i.e. singular or plural.

core device data circuit terminal
switch program memory medium CRT display
1) Every computer has for performing arithmetic operations, operating or
magnetized o
2) A with a screen ‘is normally referred to as a unit.
3) A computer is a that processes information in the form of and

and can store this information in a

4) Card readers, tape drives, or disk drives are different ) for inputting information.



Exercise B

Decide whether the following statements are true or false ( T/F)by referring to the information in

the text.
1) A computer can store or handle any data even if it hasn’t received information to do so. ( )
2) All computers accept and process information in the form of instructions and characters. ( )

3) The information necessary for solving problems is found in the memory of the computer.
( )

4) Not all computers can perform arithmetic operations, make decisions, and communicate in some
way with the user. ( )

5) Computers can still be useful machines even if they can’t communicate with the user. ( )

6) There are many different devices used for feeding information into a computer. ()

7) There aren’ t as many different types of devices used for giving results as there are for acceyiing
information. ( )

8) Computers can make any type of decision they are asked to. ( )

9) Computers can work endlessly without having to stop to rest unless there is a breakdown.

( )

Exercise C
Find the passages in the text where the following ideas are expressed. Give line references.
1) Computers accept information, perform mathematical and/or logical operations then
supply new information.
- __ 2) All computers have three basic capabilities.
- 3) A computer is a machine that can be made to operate by receiving signals.
4) A computer cannot work without being told what to do.
5) A computer can make three types of decisions.
6) The fundamental job of a computer is processing information.
7) A computer can do the work of hundreds of people in a very short time.

8) The memory of a computer is used for storing information.

2. Guided writing

Definition (1)

Definitions are a very important writing skill for science students to know . They are frequent-
ly used by scientists, engineers and technicians to define ideas, concepts, laws, substances or objects
in scientific writings.

A definition usually has two parts. The first part is the class or category consisting of items
which can be grouped together because of their likenesses or traits. The second part is the charac-

teristic of the defined item which differentiates it from other members of the same class. Take for

- 7



example the definition of the word “pulsar”, “A pulsar is a star that emits radio waves in uniform
pulses. "Here the first part is “a star”that tells you which class the pulsar belongs to. The fact that

“it emits radio waves in uniform pulses”differentiates the pulsar from any other stars. It is the sec-

ond part.
Stage 1
Fill in the blanks with the given words so as to complete each statement as a definition.
a memory information data a chip
output a processor a computer input
1)__  is a machine that processes data into information under control of a stored program.
2) are raw, unstructured, unprocessed facts.
3)____ is the meaning a human being assigns to data, processed data.
4) is a transferring data from an external device into a computer’s main memory.
5)__ _ is the computer component in which instructions and data are stored.
6) is the act of transferring data or information from the computer’s main memory to an
external device.
7)_____ isa tiny square of silicon that holds thousands of integrated electronic circuits.
8) __ is the component of a computer that selects and executes instructions. The processor

contains a clock, an instruction control unit, an arithmetic and logic unit, and registers.

Stage 2

Write the definitions of the following things.
1) computer program

2) stored program

3) circuit board

4) data processing

5) software

6) hardware

. Reading and Translation

Read either of the following passages and translate the italicised parts into Chinese.
(1) WHAT ARE COMPUTERS?

Since their first appearance on earth, men have gathered information and have attempted to
pass useful ideas to other men. The carvings of word-pictures on the walls of ancient caves as well
as hieroglyphics on stone tablets represent some of man’s earliest efforts to convey information.
Scenes of hunting, maps of battles, and the stories of heroes were put down for all to see.

.8 .



