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Unit One A Brief Introduction to Computers

FHEHLE )

Foundation of Computers (31 ¥ ZERE)

Acomputer is an electronic equipment which can make arithmetic and logical calculation, process
information rapidly and automatically. 1]

It was in 1946 that the first computer of the world was invented in America; it was named ENIAC.
Though it was very huge and without high performance, it made basis for the development of
computers.

Since the first computer was born, the development of computer science technique has been quite
surprising. Take the speed of calculation for instance, ENIAC could only make calculations 5 000 times
per second; but today, the fastest computer can do 100 000 000 000 times. 2]

Computers can process various tasks in a variety of areas, such as industry, agriculture, finance,
transportation, culture and education, national defense and family use. In summary, applications of
computers may be classified as follows.

Science calculation

The purpose of inventing and developing computer is to make arithmetic calculation rapidly and
accurately. Computers can be used for all kinds of science calculations, which have become one of the
most important fields of computer application, for example, calculations in the process of launching
satellites and missiles, etc.

Data processing

With the development of science and technology, more and more information including numerical
data and non-numerical data comes out. ™ At present, data processing is the widest field of computer
application. Production management, data counting, office automation, traffic dispatching, information
retrieval all belong to this field. Especially in recent years, with the development of the database and
computer network technique, computer users in different districts and countries can share many
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valuable information resources through the network. (4
Real-time control

Real-time control is the control of procedure in the process of practical productions where
computers are applied.[sl Real-time means that the time of computer’s calculating and controlling may
match the time of controlled object’s practical running or working.
Adjuvant design

With its strong ability in calculating and mapping, we can use the computer to improve the quality
and efficiency when doing engineering designs in the matter of architecture, machinery and electron. At
present, as CAM, CAD and CAI being used very widely, complete automation from design to
production has been achieved in many fields. (6]
Artificial intelligence

Computers can simulate people’s feelings and thoughts, replacing part labors of human being.!”’
New Words and Expressions

electronic [ilek'tronik] adj. BT/, HT¥/
arithmetic [a'ri@moatik] n. HAR

automatically [,0:te'meetikli] adv. H 3hih

variety [va'raiati] n. Z8ft, ZREH:, A

performance [pa‘foimens] n. #ERE; thifT: FE
purpose [p3:pas]n. B#, &

accurately [‘eekjoratli] adv. ¥, 1EHiH:

launch [lo:ntf]v. &8 (3. k&) n K4, () TFK
missile [misail] n. §3#; %54

numerical [nju(:)' merikal] adj. ¥FH, A FRRH
dispatch [dis'peet]v. JEE, JKiE

retrieval [ri'tri:vel] n. Gt B R M E BRER

district ['distrikt] n. #X; FTEIX

real-time adj. (VF B L) BIETAL K, SCHTHY

adjuvant [‘sed3uvant] adj. $EIAY

efficiency [i'fif ansi] n. BUK, %Ak

architecture ['a:kitekt[ o] n. BH, BEHY¥; FENFERY
machinery [ma'[i:nari] n. PLHK, HL8%

electron [i'lektron] n. ¥

simulate ['simjuleit] v. B, #{;

office automation M H 3t

artificial intelligence A T %7 E

in the matter of FE----- JE, T

CAM (computer aided manufacturing) & A/15 B il &
CAD (computer aided design) & #L5 Bi% it

CAl (computer aided instruction) VI ELA BB F
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Notes to the Text

A computer is an electronic equipment which can make arithmetic and logical calculation, process
information rapidly and automatically.

‘% which 5| § %€ & M A which can make arithmetic and logical calculation, process
information rapidly and automatically f&{fi5G 1717 equipment.

HELE—-FEESRE. BT EARMEE R REEAHENE &,

Take the speed of calculation for instance, ENIAC could only make calculations 5 000 times per
second; but today, the fastest computer can do 100 000 000 000 times.

RIEBEEFT S, ENIAC BH{LAETH 5 000 YOBH,; TiansBRmitam,
AR ERMEE TR,

With the development of science and technology, more and more information including numerical
data and non-numerical data comes out.

A “with+ 55— B4 EAPIERE, RATR. FOSHEEELRL. FI0: Tom did his
homework with the TV on. 17 JF& B IIIE.

BERFERARNARE, BANGEERS AN, ILGERRTRERBIES, EFX
BAIEE R Bl .

Especially in recent years, with the development of the database and computer network technique,
computer users in different districts and countries can share many valuable information resources
through the network.

] especially in recent years # with the development of the database and computer network
technique #RAE A FIEIRIE .

AR FREIFEEDAR ST ENMER RO LR, ERRMK. FRERTEN
MAP#EREEEMEEFLEERTE.

Real-time control is the control of procedure in the process of practical productions where
computers are applied.

SEHH R FE U ELRL A T SEhR AR P AR o 3 R

...as CAM, CAD and CAI being used very widely, complete automation from design to production
has been achieved in many fields.

A]H as CAM, CAD and CAI being used very widely /] being used ABUFESHA M SNETS .
BE% CAM. CAD Fl CAI B/ Z I f, ¥ £ SURS0Bl T ikt 31 4 7= 2w E 3hfb i
.

Computers can simulate people’s feelings and thoughts, replacing part labors of human being.

R3] EALAEERA R BT, B AR 355

Exercises to the Text

Fill in the blanks according to the text.
(1) A computer is an electronic equipment which can make and calculation,

process information rapidly and automatically.
(2) Take the speed of calculation for instance, ENIAC could only make calculations times
per second; but today, the fastest computer can do times.
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(3) Computers can simulate people’s feelings and thoughts, replacing part labors of

(4) It was in that the first computer of the world was invented in America; it was named
ENIAC.
(5) At present, is the widest field of computer application.

2. Decide whether each of the following statements is true or false according to the text.
(1) Data processing has become one of the most important fields of computer application.
(2) With the development of science technique, more and more numerical data comes out.
(3) The purpose of inventing and developing computer is to make arithmetic calculation rapidly
and accurately.
(4) Only computer users in the same district and country can share valuable information resources
through the network.
(5) Computers can simulate people’s feelings and thoughts, replacing all labors of human being.
3. Translate the following words and expressions into Chinese.
(1) retrieval (2) dispatch (3) adjuvant (4) real-time control
(5) artificial intelligence ~ (6) CAM (7) CAD (8) CAI
4. Translate the following paragraph into Chinese.

With the development of science and technology, more and more information including
numerical data and none-numerical data comes out. At present, data processing is the widest field
of computer application. Production management, data counting, office automation, traffic
dispatching, information retrieval all belong to this field. Especially in recent years, with the
development of database and computer network technique, computer users in different districts and
countries can share many valuable information resources through the network.

The Evolution of Computers (3B LK & &)

M any of you probably can’t remember the days without computers; but for some of us, computers

were virtually unknown when we were born and have rapidly come of age during our lifetime.
Computers are widely used in scientific calculation, information processing, CAD/CAM, process
control, modern communication, and so on.

Modern electronic computers didn’t appear until the 1940s.I"" Research workers in America
produced a working computer in 1946. The early models were very bulky because they depended on
vacuum tubes similar to those you may have seen in old radio sets. Later machines used transistors, and
at present we use integrated circuits, which take up very little space.

Now, let’s get a clearer picture of the development of computers.

The first-generation computers

The first-generation computers were used from 1946 to 1959. They were characterized by the
most prominent feature of the ENIAC-vacuum tubes, and were large, costly, expensive to power and
often unreliable. Moreover, the vacuum tubes were fairly large, and they generated so much heat that

special air-conditioning had to be installed to cool them.™”



Unit One A Brief Introduction to Computers (i AL /1) © 5.

The second-generation computers

The second-generation computers were used from 1959 to 1964. The most notable change was
that transistors had replaced vacuum tubes, which allowed the production of more powerful, reliable
and less expensive computers. B3] Compared with those using vacuum tubes, these computers occupy
less space and give off less heat.

In addition, the second-generation computers were given auxiliary storage (sometimes called
external or secondary storage). Data were stored outside the computer on either magnetic tapes or disks.
Using magnetic tapes or disks for input and output operations increased the speed of the computer.
The third-generation computers

The third-generation computers lasted from 1964 to 1971. They were marked chiefly by the
development of integrated circuits, which replaced transistors.”) With integrated circuits, hundreds of
electrical components could be put on one silicon chip less than one-eighth-inch square. Therefore, the
computers became even smaller while their memory capacities became larger.

The third-generation computers worked so quickly that they had the capability to run more than
one program concurrently (multiprogramming). For example, at any given time the computer might be
printing payroll checks, accepting orders, and testing programs.

The fourth-generation computers

In 1971, we started to have the fourth-generation computers. Most computer vendors classified
their computers as the fourth-generation computers, and a few even called them “the fifth-generation” .
While the first three generations were characterized by significant technology breakthroughs in
electronics—first the use of vacuum tubes, then transistors, and then integrated circuits, chip circuitry
had become increasingly miniaturized in the fourth-generation computers. Large scale integrated
circuits (LSI) characterized by thousands of electronic components putting on a single silicon chip
became common during the 1970s.

Microprocessor chips can manage the functions of the computer, perform calculations and control
other devices just like large computers.

The modern microcomputer consists of a microprocessor and other densely packed chips used for
storage and input/output operations, all of which are more powerful than large computers of earlier
generations.[sl

Now, LSI has already been upgraded into VLSI (very large scale integrated circuit), which means
stronger capabilities in smaller packages.

New Words and Expressions

evolution [i:va'lu:fan] n. #fE, K&, Wtk
virtually ['va:tfuali] adv. F5L I, 3L E
bulky ['balki] adj. FERK), EFKH
vacuum ['veekjuam] n. HZ

prominent ['prominant] adj. 21, LK)
costly [kostli] adj. i F&HFHM:; RMmEH
auxiliary [0:gziljori] adj. HiENN: & MM
silicon ['silikan] n. &, FEILE
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unreliable [Anri'laiabl] adj. A7 FE#)

magnetic [meeg'netik] adj. Wi, BREMER; AWE| M
component [kam'paunant] n. (AL ARG INEM; 5 AR5
notable ['nautabel] adj. EREEM, BEH

concurrently [ken'karentli] adv. FF-AFHE, [F] A& 41
payroll check T ¥

vendor ['venda] n. /MR, 3EF

breakthrough ['breikOru:] n. 28

large-scale adj. KFELH), KIGE K, KHEH

integration [.inti'greifan] n. £, B4&, 54

densely ['densli] adv. % 5EH, HEH

miniaturize ['miniatfaraiz] v. #/ &1L

LSI (large scale integrated circuit) A A4 A HL B

VLSI (very large scale integrated circuit) 8 A A 5 A FLB%

Notes to the Text

1. Modem electronic computers didn’t appear until the 1940s.

] not...until.. K~ “HE|- Freveens ",

#ln: He didn’t begin to do his homework until his mother returned. B 2| fh 15 13 [7] 5k, fiiA FF 46

e
AT B LR E] 20 42 40 4ERA

2. Moreover, the vacuum tubes were fairly large, and they generated so much heat that special

air-conditioning had to be installed to cool them.

A9 so...that.. K7~ “UMt-----LLETF -7 | that JRHES RRIENA.

Bil4N: The case is so heavy that I can’t lift it X MHFXAH, REAEKRK.
ok, RERNEZE T ERKOAE, DAZRFRNZTFERRER.

3. ..which allowed the production of more powerful, reliable and less expensive computers.
A] which allowed... & & 15 M A], #—F 3 computers A4 & .
EREFERSREET DIGE L IIEE R, tHEEE. MEEERTATEL.

4. They were marked chiefly by the development of integrated circuits, which replaced transistors.
/8] which replaced transistors 4 integrated circuits [ 18 M ] .

TATE S R EAL) A A B AR B i 0 T AR K

The modern microcomputer consists of a microprocessor and other densely packed chips used for
storage and input/output operations, all of which are more powerful than large computers of earlier
generations.

]+ used for storage and input/output operations & densely packed chips [ E1&, M) all of
which are more powerful than large computers of earlier generations #& the modern microcomputer
1) 5E 15 A

TRl JH 5% R HC At R T 77 ik B A/ 1R AR O SR LS ARG, MR T BLACREAL T
Pl BT REALHATLARE I B ThRE S 58 K.
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1.

Exercises to the Text

Decide whether each of the following statements is true or false according to the text.

(1) There have been four generations of computer products: Pentium 1 (755 —1%), Pentium 2,
Pentium 3 and Pentium 4.

(2) The first digital computer was invented in 1964. _

(3) Minicomputers have made it possible for persons and families to afford computers.

(4) With the development of science and technology, the size of computers have become smaller,
and meanwhile the function more powerful.

(5) The first computer was not created in the USA.

Choose the best answer according to the text.

(1) The second generation of computers
A. use transistors B. use vacuum tubes
C. are characterized by significant technological breakthroughs in artificial intelligence
D. use LSI

(2) The appearance age of the first computer was .
A.1940s B. 1950s C. 1970s D. 1960s

(3) The first country that invented the computer was .
A.USA B. China C. Japan D. Germany
(4) The second generation of computers were used from to ;
A.1946; 1959  B. 1959; 1964 C. 1964; 1971 D. 1971; 2007
(5) Most microcomputers today are developed from the design of
A.APPLE B. NEC C. ENAIC D. Compaq
Translate the following words and phrases into English.
(1) B=% 2) dmiE (3) (4) HE#%
(5) MAbHEEE  (6) RMUBERAEE  (7) Bl (8) HifF

Translate the following paragraph into Chinese.

In 1971, we started to have the fourth-generation computers. Most computer vendors
classified their computers as the fourth-generation computers, and a few even called them “the
fifth- generation” . While the first three generations were characterized by significant technology
breakthroughs in electronics — first the use of vacuum tubes, then transistors, and then integrated
circuits, chip circuitry had become increasingly miniaturized in the fourth-generation computers.
Large scale integrated circuits (LSI) characterized by thousands of electronic components on a
single silicon chip became common during the 1970s.

Components of Computer System (V+EAML RS K H L)

computer system consists of both hardware and software systems. Now, let’s get a clearer picture
of the components of the computer system.
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Hardware

A hardware consists of host and peripherals. It is not an abstract concept or instruction, but indeed
contains physical parts and related devices, such as IC, cable, power, storage and terminal.!"! A brief
introduction to the primary parts of a hardware system is given below.

CPU

CPU (central processing unit) is the heart of the hardware system used for performing
fundamental data operation and various controlling operations. CPU is made up of a unit called
arithmetic logic unit (ALU) and related circuits, an instruction counter and a decoder controller. Super
LSI is used in CPU and controller. ALU and some registers are made on a micro-processing chip. The
main function of CPU is to control each component working coordinately upon the request of
instructions, executing instructions and processing data.

Host

In a microcomputer, CPU (also called microprocessor) and main memory are generally called a
host. According to the level of microprocessors, a host can be divided into 8086, 80286, 80386, 80486,
Pentium (80586), etc, from a lower level to a higher one.” Whether the level of micros is high or low
is mainly determined by the run-speed of micro-processors and the storage capacity of the main
memory. The higher the level is, the bigger the speed and the larger the storage capacity is.

Storage

A storage is the part that stores programs, original data and intermediary results. Its basic function
is to put in (write in) or to take out (read out) information into or from the given place. It stores
information primarily by recording the electric pulse being on or off. It’s divided into internal and
external storages.

Internal storage

The internal storage (also called main memory) is a fast storage linked to ALU and controller to
access information electronically. There are two internal storages in all computers: RAM (random
access memory ) and ROM (read-only memory). When data and programs are written into or read out
from storage through computers, RAM will change its status. However, ROM is designed to be read
only and remain unchangeable. Information can’t be written into ROM.

External storage

External storages are those components that are put outside mainframe with great capacity and
slow access speed. As a supplementary unit to internal storages, they are designed to exchange
information in batches rather than with CPU. Examples of external storages are disks (floppy and rigid
disks) and CDs.

Input devices

Input devices are those components through which programs and data are put into computers.
They may convert computational programs, original data and certain characters which are shown in the
form of familiar information ( e.g. words, images, sound ) into digital signals represented by binary
codes (0 and 1). Keyboard, mouse, light pen, scanner, digital camera and language inputs are common
input devices.

Output devices

Output devices are those components through which processed results are output to users."”) Words,
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numbers, images and sound information are converted from binary codes to people after being
processed by micros. Common examples are display, drafter, printer, and language outputs.
Software

Unlike hardware, software is not a touchable object but a series of instructions to control
computers through a certain processing procedure. It includes various programs necessary in computer
operation, various user’s manuals and technical materials related to the operation. The software system
can be divided into two parts: application software and system software.

Application software

Application software consists of various programs that are developed and designed to solve
specific and practical problems, such as word processing (e. g. WPS 2000, Word 97), financial
management, CAD, CAT, electronic games.

System software

The main function of system software is to help users manage hardware, dispatch programs,
execute the command of users, facilitate the operation, maintain and develop computers as well. It
includes operating systems, computer language processors, monitoring programs, diagnostic programs,
and utility programs. It also contains database and database management systems.

Operating system

Operating system (OS) is the heart of system software and is used for managing hardware and
software resources and monitoring the execution of programs.[‘ﬂ It’s an interface between users and
computers. The examples of OS are DOS, CP/M, Windows 98, UNIX, NetWare 4.1, etc.

Computer language processor

Computer language processor is a tool for developing application software used for supporting the
operation of computer language in a computer system.[s]

Utility programs

Utility programs are specific programs used for improving the application capability of computers

and extending their application area.'

New Words and Expressions

host [haust] n. F 11

peripheral [pe'riferal] n. #ME#% &

concept [konsept] n. W&, #&

brief [bri:f] adj. %R, EEH

primary ['praimeri] adj. FEK, ¥IA M
coordinate [keu'o:dineit] v. {#i 1, @AHE &
intermediary [.inta'mi:diari] n. W&, a4
internal [in'ta:nl] adj. NFEM); BEHK
electronically [ilek'tronikli] adv. H ¥
supplementary [sApli'mentri] adj. #AMER), *PFTHEH
floppy [flopi] adj. ¥A%KIY

rigid ['rid3id] adj. MIEE ;4%

digital ['did3zitl] adj. 51, FALH
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drafter ['dra:fte] n. &, HIE{L

man

ual [meenjual] n. FAFM, WS

specification [spesifikeifn] n. M4, HHH

specific [spa'sifik] adj. FATK, FFEH

diagnostic [daiag'nostik] adj. £

utility [ju:'tileti] n. ZCH, £/ [N ARER, SERHERF
CPU (central processing unit ) H7 JeAbH 8%

ALU (arithmetic logic unit) B ARZ# H T

IC (integrated circuit) & i HL %

CAT (computer aided technology) +E LA BIE A

OS

(operating system) #{E RS
Notes to the Text

It is not an abstract concept or instruction, but indeed contains physical parts and related devices,
such as IC, cable, power, storage and terminal.

A9 IC (integrated circuit) FALMAE, BE—/INER L, ENBETLEEGE8E—E, &
BB S A HAM T EEFH O, BAF —ERNRTIRE. cable AL, BiEH—F3&K
MMELEZHN ZZFEMPEMBNESEHL%. terminal B AL WREFR %, BEEEN
it R b, R ASRBUSE .

EARMR M EDIE S, TR HEEEENWHEIM R FHRL, WRELH
AR, BZE. B, FREMLRE.

According to the level of microprocessors, a host can be divided into 8086, 80286, 80386, 80486,
Pentium(80586), etc, from a lower level to a higher one.

] 8086. 80286. 80386. 80486 43 Bl Intel /2] AYRTPUALFE#FY £ FK . Pentium(80586)
77 (80586) 2 Intel 25 FLAIMALHEER, BFR “5867.

T H AL 88 ARSI F (R B BRI 43 24: 8086. 80286. 80386, 80486. F [ (80586)
%.

Output devices are those components through which processed results are output to users.

A 5 A R L T AL I P A T s SR R

Operating system (OS) is the heart of system software and is used for managing hardware and
software resources and monitoring the execution of programs.

BAE RGR RG0S B UL B 1 YT YRR R AT R 45 S
(EF3

Computer language processor is a tool for developing application software used for supporting the
operation of computer language in a computer system.

WEYIES AT 8 AL B IUE S E B RS LB, BIF RN AR
TH.

Utility programs are specific programs used for improving the application capability of computers
and extending their application area.

ARG AR IR EALA SE ARE N0 R TSR & AR,
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Exercises to the Text

Translate the following words and phrases into English.

(1) RiEfrfEas  (2) HEALFFiEas () BAMBEMR AR (4 EN

(5) s (6) ##k (7) B (8)
Translate the following words and phrases into Chinese.

(1)CPU (2) CAD (3) CAT @ IC
(5)0S (6) Pentium (7) instruction counter (8) ALU

Answer the following questions according to the text.
(1) Please give a brief picture of the components of the computer system.
(2) Please write out several input and output devices.
(3) Please write out some application software used for word processing.
(4) Please write out some system software that you know.
(5) What’s computer language processor?
Translate the following paragraph into Chinese.
Computer language processor is a tool for developing application software used for
supporting the operation of computer language in a computer system.



Unit Two Hardware Knowledge (34 41iR)

CPU (AL ER)

he central processing unit (CPU) is the heart of the computer system. Its configuration determines

whether a computer is fast or slow in relation to other things.“] The CPU is the most complex
computer system component, responsible for directing most of the system activities based on the
instructions provided‘m As computers evolve, they become smaller and smaller while their speed
and capacity increase tremendously.m These changes have resulted in the microcomputer that is
small enough to fit your desk or on your lap.m The CPU circuitry in a microcomputer, called a
microprocessor, fits on a chip about the size of your thumbnail or even smaller.

The CPU has two main parts: the control unit and the arithmetic logic unit(ALU). They are usually
connected by an electronic component referred to as a bus, which acts as an electronic highway
between them.”” To temporarily store data and instructions, the CPU has specific storage devices called
registers.

Control unit

The control unit, a maze of complex electronic circuitry, is responsible for directing and
coordinating most of the computer system’s activities. It does not execute instructions itself; it tells
other parts of the computer system what to do. It determines the movement of electronic signals
between the main memory and the arithmetic logic unit, as well as the control signals between the CPU
and input/output devices.

Just as a car is useless without gas, a computer is not much good without software instructions. We
usually write software with high-level language. These languages are converted by a translation
software into a low-level form of language that the computer can work with — machine language, the

only language that the CPU can understand.'®

In machine language, data and instructions are
represented in binary form (Os and 1s), and each type of computer — microcomputer, minicomputer, or
mainframe responds to a unique version. Once the instructions have been converted into this form, they

can be retrieved from the main memory and interpreted by the control unit (sometimes referred to as



