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Unit1 Computer and Computer Science
GtENSHENREFE)D

Section A

Computer Overview

overview L. Introduction

/'auvevju: /

n. BEA: BW A computer is an electronic device that can receive a set of instructions,
calculation or program, and then carry out this program by performing calculations on
/ keelkju'leif an / . ; . . .

o a;_ g eifen numerical data or by manipulating other forms of information.

;':;:::::::L)/ The modern world of high technology could not have come about'
a. #EM. K except for the development of the computer. Different types and sizes of
banking / ‘beenkin / computers find uses throughout society in the storage and handling of data,

m, FETHE (552 from secret governmental files to banking transactions to private

' come about: R, e,
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transaction

{ treen'zeek [ en, -'seek- /
n X5%: BHE
), FIE (KD
automation
/o:ta'meifan /

n. B3k
conjecture
/ken'dzekt[o /

n. f#Ef, FEA8
privacy

/ 'privasi, 'prai-; ‘prai- /
n. RRFL; BF
precursor

/ pri‘ka:sa, pri-/

n. &K

digit / 'didzit /

n. ¥F

loom /lu:m /n. £R#1
perforated
/'pe:fereitid /

a. T
statistician

/ steeti'stif on /

n. iR ik R
conceive / ken'siiv/
v. () A
punched card
FiLFA
electrical contact

F A 2

compile / kem'pail /
v. iC%; SiF
census / 'senses /

n. AOY¥#
analytic(al)

/ zena’litik(al) /

a.
Analytical Engine
SHTHL, RATHL

household accounts. Computers have opened up a new era in manufacturing
through the techniques of automation, and they have enhanced modern
communication systems. They are essential tools in almost every field of
research and applied technology, from constructing models of the universe
to producing tomorrow’s weather reports, and their use has in itself opened
up new areas of conjecture. Database services and computer networks
make available a great variety of information sources. The same advanced
techniques also make possible invasions of personal and business privacy.
Computer crime has become one of the many risks that are part of the price
of modern technology.

I1. History

The first adding machine, a precursor of the digital computer, was
devised in 1642 by the French scientist, mathematician, and philosopher
Blaise Pascal’. This device employed a series of ten-toothed wheels, each
tooth representing a digit from 0 to 9. The wheels were connected so that
numbers could be added to each other by advancing the wheels by a correct
number of teeth. In the 1670s the German philosopher and mathematician
Gottfried Wilhelm Leibniz’ improved on this machine by devising one that
could also multiply.

The French inventor Joseph-Marie Jacquard4 , In designing an
automatic loom, used thin, perforated wooden boards to control the
weaving of complicated designs. During the 1880s the American
statistician Herman Hollerith® conceived the idea of using perforated cards,
similar to Jacquard’s boards, for processing data. Employing a system that
passed punched cards over electrical contacts, he was able to compile
statistical information for the 1890 United States census.

1. The Analytical Engine

Alsc in the 19th century, the British mathematician and inventor

Database services and computer networks make available a great variety of information sources.: ¥ FER & M
THEPESEE LSRN BIRERT M H . XAHEHR TRIE (a great variety of information sources) 1,
BRH =B R#ME (available) BE| T ZHiGHWH. XH T —aEHERSER.

? Blaise Pascal: T3S « Wi+ (1623—1662) , HEM¥ XK. WHEEXR. H%F, HELQIEZ—.

? Gottfried Wilhelm Leibniz: XH53h B0 - BEE - ¥M/B2E (1646—1716) , BEEARBER. HEK, M
Ba. BEEZEKER, RT3,

* Joseph-Marie Jacquard: Y155FK-OWH « BER/R (1752—1834) , EEELNLWLTIEE, SRRENKEE

HFEXK.

Herman Hollerith: #/FR2 « fI$1BET (1860—1929) , £EEHKMS ¥R,
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Difference Engine
EZ 501

input stream
A (RE)
deck /dek/

n. FA&, FRY
printer /‘printa /
n. FTENHL
analog(ue)
/'=nelog /

a. BRI

shaft / [a:ft/

n.
approximation

/ aproksimeif on/
n. EL (B
torpede / to:'pi:deu /
n. BF
submarine

/ sabma'ri:n /

n. ¥EAE
bombsight

/ 'bomsait /

n. RIFEAMESS
incorporate

/ in'ka:pereit /

v. BE, B 8-

&3, FIHFAN
vacuum tube
HEE

crack / kraek /

v. iE

encipher / in'saife /

Charles Babbage' worked out the principles of the modern digital computer.
He conceived a number of machines, such as the Difference Engine, that
were designed to handle complicated mathematical problems. Many
historians consider Babbage and his associate, the mathematician Augusta
Ada Byron®, the true pioneers of the modern digital computer. One of
Babbage’s designs, the Analytical Engine, had many features of a modern
computer. It had an input stream in the form of a deck of punched cards, a
“store” for saving data, a “mill” for arithmetic operations, and a printer that
made a permanent record.” Babbage failed to put this idea into practice,
though it may well have been technically possible at that date.

2. Early Computers

Analogue computers began to be built in the late 19th century. Early
models calculated by means of rotating shafts and gears. Numerical
approximations of equations too difficult to solve in any other way were
evaluated with such machines. Lord Kelvin® built a mechanical tide
predictor that was a specialized analogue computer. During World Wars I
and II, mechanical and, later, electrical analogue computing systems were
used as torpedo course predictors in submarines and as bombsight
controllers in aircraft. Another system was designed to predict spring floods
in the Mississippi River’ basin.

3. Electronic Computers

During World War II, a team of scientists and mathematicians,
working at Bletchley Park, north of London, created one of the first
all-electronic digital computers: Colossus®. By December 1943, Colossus,
which incorporated 1,500 vacuum tubes, was operational. It was used by
the team headed by Alan Turing’, in the largely successful attempt to crack
German radio messages enciphered in the Enigma code®.

w

.

| =N N W

Charles Babbage: Z/R# « BEHA (1792—1871) , EEHKEFMEHER.

Augusta Ada Byron: B THIE « Ik « 4 (1815—1852) , HEEZER, HAERRY &.

It had an input stream in the form of a deck of punched cards, a “store” for saving data, a “mill” for arithmetic
operations, and a printer that made a permanent record.: 'EH —ANU—BFHLERHERGFENMAR. —
MRS “BE". —MNEITEREHEY “T)” A—AF=EK A ICRIITEN.

Lord Kelvin: JH/RICRIER (1824—1907) , 2L B « %% » 7F/RX (William Thomson Kelvin) , ZE
YEER, RBTHAFERR, QN THAZEHER BIFFRIGEFR).

the Mississippi River: BHETELLE, RE\ETFERETILHOWERX, xBTS, REEFEMR.
Colossus: ZHIEAE /kelases/, H “ER”. “EAN”. “EW” %HE.

Alan Turing: 3548 « BR (1912—1954) , REHSEFXNBEER.

Enigma code: RJERHY, BEELRR i F AR A 8 —Fh .
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prototype

/ 'prautataip /

n FR; B
overshadow

/ euva'feedoau /
v. AT Rak
integrator
/'intigreite /

n. F5rE%
patent / peitent/
n. FF (BO
overturn
/suva'tain/

v. #E; RRR

Hungarian
/han'gearisan /

a. #F R

Independently of this, in the United States, a prototype electronic
machine had been built as early as 1939, by John Atanasoff' and Clifford
Bcrry2 at Iowa State College3. This prototype and later research were
completed quietly and later overshadowed by the development of the
Electronic Numerical Integrator And Computer (ENIAC*) in 1945,
ENIAC was granted a patent, which was overturned decades later, in 1973
when the machine was revealed to have incorporated principles first used in

b

the Atanasoff-Berry Computer.

-
5
&8
®% -
W

]
-
oy

Figure 1A-1: ENIAC was one of the first fully electronic digital computers.

ENIAC (see Figure 1A-1) contained 18,000 vacuum tubes and had a
speed of several hundred multiplications per minute, but originally its
program was wired into the processor’ and had to be manually altered.
Later machines were built with program storage, based on the ideas of the
Hungarian-American mathematician John von Neumann®, The instructions,

SOW N e

w

John Atanasoff: #18 - FI¥EMFER (1903—1995) , EHEWB2R.
Clifford Berry: TFiEHE « NE (1918—1963) , EEYHMLEEK,

Iowa State College:

(RE) LRBM LR .

ENIAC: BT FHTHEH, ENIAC HHEHL (Electronic Mumerical Integrator And Computer (R % FRHEE
B8 , RAE /'imieek /o
originally its program was wired into the processor: HFRFFBAIREN SE4EL T A FBIR N 1.

John von Neumann: 2% + 5 K& (1903—1957) , REQFMEER, NETWE. Y2 PENE
WP R BHH TR .
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memeory /'memari /
n. Fi%4F, AT
paper-tape reader
execution
/.eksi'kjufen/

n. P47, BT
transistor

[ treen'ziste, -'sis- /

n. SBE

advent /'=dvent /
n. HI, Bk
versatile / 'va:satail /
a. ZRA®EH,
B

logical element
EHE T

spacing / 'speisin /
n. [H)R%
integrated
/'intigreitid /

a. M, LA,
— e
integrated circuit
SRR B
fabricate

/ ‘feebrikeit /

v. HilfE

substrate
/'sAbstreit /

n. K, &K
microprocessor

/ malikrau'prausess /
n. THACEESE
microchip
/'maikraut[ip /

n. WK

etch /etf /

v. Z]

like the data, were stored within a “memory”, freeing the computer from
the speed limitations of the paper-tape reader during execution and
permitting problems to be solved without rewiring the computer.

The use of the transistor in computers in the late 1950s marked the
advent of smaller, faster, and more versatile logical elements than were
possible with vacuum-tube machines. Because transistors use much less
power and have a much longer life, this development alone was responsible
for the improved machines called second-generation computers.
Components became smaller, as did inter-component spacings, and the
system became much less expensive to build.

4. Integrated Circuits

Late in the 1960s the integrated circuit, or IC (see Figure 1A-2), was
introduced, making it possible for many transistors to be fabricated on one
silicon substrate, with interconnecting wires plated in place.! The IC
resulted in a further reduction in price, size, and failure rate. The
microprocessor became a reality in the mid-1970s with the introduction of
the large-scale integrated (LSI) circuit and, later, the very large-scale

integrated (VLSI) circuit (microchip), with many thousands of

interconnected transistors etched into a single silicon substrate.

Figure 1A-2: An Integrated Circuit

To return, then, to the switching capabilities of a modern computer:

making it possible for many transistors to be fabricated on one silicon substrate, with interconnecting wires plated in

place: AT ATRERTE RBESHEE BN IEL, RAESZIMHBEAE S ENSEHER,
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binary / ‘bainari /

a. ZiEHIH
bit / bit/n. {7, thiF
byte /bait/ n. FF7
datum /'deitam /

n. ([&] data)
k€

graphies / 'gresfiks /
n. B, BEER
decimal / 'desimal /
a. FEEHIR

switch / switf /

n. ¥k A
FR: #HH

chip /tfip/ n. °H
instruction set
iR

ongoing / 'on.geuin /
a. IEFEIEATHY,
ANTR] B £
conceptually

[ keon'septjusli /

ad. #E& L
microcomputer

/ 'maikraukam’pju:ta/
n. SRETENL
desktop / 'desktap /
a, REMK: R GH
=D

laptop / laaptop /

n. B ERHEN
palmtop / ‘pa:mtop /
n. F ERGENL
workstation
/'we:k.steif an /

n. L{E®s
minicomputer

/ minikem'pju:te /

n. PERIGHENL
mainframe
/'meinfreim/

n. EHL, KEHL
supercomputer
/'sfo:pakempjuita /
n. BEIEL,
EREL
central processing
unit H S Ah 2 A%
bus /bas/ n. B4k

computers in the 1970s were generally able to handle eight switches at a
time. That is, they could deal with eight binary digits, or bits, of data, at
every cycle. A group of eight bits is called a byte, each byte containing 256
possible patterns of ONs and OFFs (or 1s and Os). Each pattern is the
equivalent of an instruction, a part of an instruction, or a particular type of
datum, such as a number or a character or a graphics symbol. The pattern
11010010, for example, might be binary data—in this case, the decimal
number 210— or it might be an instruction telling the computer to compare
data stored in its switches to data stored in a certain memory-chip location.

The development of processors that can handle 16, 32, and 64 bits of
data at a time has increased the speed of computers. The complete
collection of recognizable patterns—the total list of operations—of which a
computer is capable is called its instruction set. Both factors—the number
of bits that can be handled at one time, and the size of instruction
sets—continue to increase with the ongoing development of modern digital
computers.

II1. Hardware

Modem digital computers are all conceptually similar, regardless of
size. Nevertheless, they can be divided into several categories on the basis
of cost and performance: the personal computer or microcomputer, a
relatively low-cost machine, usually of desktop size (though “laptops” are
small enough to fit in a briefcase, and “palmtops” can fit into a pocket); the
workstation, a microcomputer with enhanced graphics and communications
capabilities that make it especially useful for office work; the minicomputer,
generally too expensive for personal use, with capabilities suited to a business,
school, or laboratory; and the mainframe computer, a large, expensive
machine with the capability of serving the needs of major business
enterprises, government departments, scientific research establishments, or
the like (the largest and fastest of these are called supercomputers).

A digital computer is not a single machine: rather, it is a system
composed of five distinct elements: (1) a central processing unit; (2) input
devices; (3) memory storage devices; (4) output devices; and (5) a
communications network, called a bus, which links all the elements of the
system and connects the system to the external world.
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dedicated

/ 'dedikeitid /

a. THM

embed /im'bed /

v. A
circuitry /'se:kitri /

n. HBK

wristwatch

/ ristwot{ /

n. &
microwave oven
built-in / biit'in /

a. WER, NEH
microminiaturiza-

tion / ‘'maikraumini-
tfarai'zeif an /

n BB, Eh
itked
superconductivity
I 'shr:pakondak’tiviti /
n @5 (8) %
artificial
intelligence
ANTHfE

neural / 'njueral /

a. AN

neural network
M LR

mimic / 'mimik /

v. Hf
architecture

[ ‘a:kitekt{a /

n. RREH
networking

/ 'netwa:kin /

n. &M, EM,
B

IV. Programming

A program is a sequence of instructions that tells the hardware of a
computer what operations to perform on data. Programs can be built into
the hardware itself, or they may exist independently in a form known as
software. In some specialized, or “dedicated”, computers the operating
instructions are embedded in their circuitry; common examples are the
microcomputers found in calculators, wristwatches, car engines, and
microwave ovens. A general-purpose computer, on the other hand, although
it contains some built-in programs (in ROM') or instructions (in the
processor chip), depends on external programs to perform useful tasks.
Once a computer has been programmed, it can do only as much or as little
as the software controlling it at any given moment enables it to do. Software
in widespread use includes a wide range of applications programs—
instructions to the computer on how to perform various tasks.

V. Future Developments

One continuing trend in computer development is microminiaturization,
the effort to compress more circuit elements into smaller and smaller chip
space. Researchers are also trying to speed up circuitry functions through
the use of superconductivity, the phenomenon of decreased electrical
resistance observed in certain materials at very low temperatures.

The “fifth-generation” computer effort to develop computers that can
solve complex problems in ways that might eventually merit the description
“creative™ is another trend in computer development, the ideal goal being
true artificial intelligence. One path actively being explored is
parallel-processing computing, which uses many chips to perform several
different tasks at the same time. One important parallel-processing approach
is the meural network, which mimics the architecture of the nervous
system. Another ongoing trend is the increase in computer networking,
which now employs the worldwide data communications system of satellite
and cable links to connect computers globally. There is also a great deal of
research into the possibility of “optical” computers—hardware that
processes not pulses of electricity but much faster pulses of light.

' ROM: HiE75fE8% (read-only memory & FRF45HE), EME /rom /e

2

merit the description “creative”:

A “BhEtEs” XMARBARRIHE.
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Exercises

1. Fill in the blanks with the information given in the text:

1. According to many historians, the true pioneers of the modem
digital computer are and

2. A digital computer is generally made up of five distinct elements: a
central processing unit, devices, memory storage devices,
devices, and a bus.

3. The microprocessor is a central processing unit on a single chip. It
was made possible in the mid-1970s with the introduction of the LSI circuit
and the circuit.

4. According to the text, modern digital computers can be divided into
four major categories on the basis of cost and performance. They are

microcomputers, minicomputers, and

5. The first electronic computers, such as Colossus and ENIAC created
in Britain and the United States respectively, used tubes, which
later gave place to

6. A program is a sequence of that can be executed by a
computer. It can either be built into the hardware or exist independently in
the form of

7. The smallest unit of information handled by a computer is bit, which
is the abbreviation of binary . A group of bits is called

a(n) .

8. One of the trends in computer development is , the effort
to compress more circuit elements into smaller and smaller
space.

II. Translate the following terms or phrases from English into
Chinese and vice versa;

1. artificial intelligence 11. BEERFEE L
2. paper-tape reader 12. BRI B B
3. optical computer 13. HRALFEE
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4. neural network 14. M AHEML
5. instruction set 15. BERIFEN
6. parallel processing 16. FFAiHEH
7. difference engine 17. EATHEHL
8. versatile logical element 18. AbERER
9. silicon substrate 19. #1ER4

10. vacuum tube 20. MAWRE

HI. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

microcomputer  computing digital base

advent mode circuit significance
chip appear speed transistor
minicomputer combine calegorization integration

We can define a computer as a device that accepts input, processes data,
stores data, and produces output. According to the of processing,
computers are either analog or . They can also be classified as
mainframes, , workstations, or microcomputers. All else (for
example, the age of the machine) being equal, this provides some
indication of the computer’s » size, cost, and abilities.

Ever since the of computers, there have been constant
changes. First-generation computers of historic , such as UNIVAC
CEH B33t E ), introduced in the early 1950s, were on
vacuum tubes. Second-generation computers, in the early 1960s,
were those in which replaced vacuum tubes. In third-generation
computers, dating from the 1960s, integrated replaced transistors.
In fourth-generation computers such as , which first appeared in
the mid-1970s, large-scale enabled thousands of circuits to be
incorporated on one . Fifth-generation computers are expected to

very-large-scale integration with sophisticated approaches to
, including artificial intelligence and true distributed processing.

IV. Translate the following passage from English into Chinese:

Computers will become more advanced and they will also become

easier to use. Improved speech recognition will make the operation of a
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computer easier. Virtual reality (EFUILSE), the technology of interacting
with a computer using all of the human senses, will also contribute to better
human and computer interfaces (M, 8:M). Other, exotic (&FRFK)
models of computation are being developed, including biological
computing that uses living organisms, molecular (431 ff]) computing that
uses molecules with particular properties, and computing that uses
deoxyribonucleic acid (DNA), the basic unit of heredity (3#t1%), to store
data and carry out operations. These are examples of possible future
computational platforms that, so far, are limited in abilities or are strictly
theoretical. Scientists investigate them because of the physical limitations
of miniaturizing circuits embedded in silicon. There are also limitations
related to heat generated by even the tiniest of transistors.
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Section B

What Is Computer Science

sprout / spraut /

v. K% KH

automate
/'a:tameit /

v. FEEhE

L Introduction

Computer science is the study of the theory, experimentation, and
engineering that form the basis for the design and use of computers—
devices that automatically process information. Computer science traces its
roots to work done by English mathematician Charles Babbage, who first
proposed a programmable mechanical calculator in 1837. Until the advent
of electronic digital computers in the 1940s, computer science was not
generally distinguished as being separate from mathematics and engineering.
Since then it has sprouted numerous branches of research that are unique to
the discipline.

I1. The Development of Computer Science

Early work in the field of computer science during the late 1940s and
early 1950s focused on automating the process of making calculations for
use in science and engineering. Scientists and engineers developed
theoretical models of computation that enabled them to analyze how
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overlap / .auve'lzep /
V. i%: E%
numerical analysis

A 5

interface /'intafeis /
n. Fii; &0
application

/ @pli'kei] an/

n. HRER,

LA g
mass-produce
/'maespre.dils /

v. (FRIPLEE) KB
A=

existing / ig'zistin /

a. ﬂlﬁﬂ"]» fﬂ.’ﬁﬁ‘]y
BATHY

integral / ‘intigrai /

a. M EEEET&
w1, FEAm

strive / straiv/

v. B0 e
speculative

[/ 'spekjulativ, -lei-/
a. HEMIE, ZiEid
) BALPER)
viable /'vaiabl/

a. VIKR[ATHY: WA
EHER

underlie / Anda'lai /
v, H - X
(BER): <H

efficient different approaches were in performing various calculations.
Computer science overlapped considerably during this time with the
branch of mathematics known as numerical analysis, which examines the
accuracy and precision of calculations.

As the use of computers expanded between the 1950s and the 1970s,
the focus of computer science broadened to include simplifying the use of
computers through programming languages—artificial languages used to
program computers, and operating systems—computer programs that
provide a useful interface between a computer and a user. During this time,
computer scientists were also experimenting with new applications and
computer designs, creating the first computer networks, and exploring
relationships between computation and thought.

In the 1970s, computer chip manufacturers began to mass-produce
microprocessors—the electronic circuitry that serves as the main
information processing center in a computer. This new technology
revolutionized the computer industry by dramatically reducing the cost of
building computers and greatly increasing their processing speed. The
microprocessor made possible the advent of the personal computer, which
resulted in an explosion in the use of computer applications. Between the
early 1970s and 1980s, computer science rapidly expanded in an effort to
develop new applications for personal computers and to drive the
technological advances in the computing industry. Much of the earlier
research that had been done began to reach the public through personal
computers, which derived most of their early software from existing
concepts and systems.

Computer scientists continue to expand the frontiers of computer and
information systems by pioneering the designs of more complex, reliable,
and powerful computers; enabling networks of computers to efficiently
exchange vast amounts of information; and seeking ways to make
computers behave intelligently. As computers become an increasingly
integral part of modern society, computer scientists strive to solve new
problems and invent better methods of solving current problems.

The goals of computer science range from finding ways to better
educate people in the use of existing computers to highly speculative
research into technologies and approaches that may not be viable for
decades. Underlying all of these specific goals is the desire to better the
human condition today and in the future through the improved use of
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neuron / njaron /
n. #£IT,

142 40 A
neurophysiology
/'njuaraufizi'sladzi/

n. G Y

unforeseen
1 anfa:'si:n /

a. RWALEIAR;
B2 S

interfacing
/ 'inte/feisin /

n. BEOHK

optimal / aptimal /
a. BO&ER), B,
B
computational

/ kompju:'teif anal /

a WH WO B

information.'
ITI. Theory and Experiment

Computer science is a combination of theory, engineering, and
experimentation. In some cases, a computer scientist develops a theory, then
engineers a combination of computer hardware and software based on that
theory, and experimentally tests it. An example of such a theory-driven
approach is the development of new software engineering tools that are then
evaluated in actual use. In other cases, experimentation may result in new
theory, such as the discovery that an artificial neural network exhibits
behavior similar to neurons in the brain, leading to a new theory in
neurophysiology.

It might seem that the predictable nature of computers makes
experimentation unnecessary because the outcome of experiments should be
known in advance. But when computer systems and their interactions with
the natural world become sufficiently complex, unforeseen behavior can
result. Experimentation and the traditional scientific method are thus key
parts of computer science.

IV. Major Branches of Computer Science

Computer science can be divided into four main fields: software
development, architecture human-computer
interfacing (the design of the most efficient ways for humans to use
computers), and artificial intelligence (the attempt to make computers
behave intelligently). Software development is concerned with creating
computer programs that perform efficiently. Computer architecture is
concerned with developing optimal hardware for specific computational
needs. The areas of artificial intelligence (AI?) and human-computer
interfacing often involve the development of both software and hardware to
solve specific problems.

computer (hardware),

1. Software Development

In developing computer software, computer scientists and engineers
study various areas and techniques of software design, such as the best

Underlying all of these specific goals is the desire to better the human condition today and in the future through
the improved use of information.: XE—/MB¥4), IEWIBFFRN The desire to better ... information is
underlying all of these specific goals.. ¥iE&4 89037 desire JSHIR T — MR KA TR TEMXEEE, F
RBIEGERFRATBELENE.

2 Al. NTE8t (artificial intelligence [\ Z R4 .
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algorithm
/'eelgeridam/

n. ik
retrieve /ri‘trizv/

v. K&

robust /rau'bast ,
‘roubast /'

a. R, RBER
life cycle
A, EFR
W, FaHH
specification

/ spesifikei[ an /

n. BEULEA; [H4E
implementation

/ implimen'teif an /

n. K, HAT

optimization

/ optimai'zeif en/

n. EiEL,
(B itk

types of programming languages and algorithms to use in specific
programs, how to efficiently store and retrieve information, and the
computational limits of certain software-computer combinations. Software
designers must consider many factors when developing a program. Often,
program performance in one area must be sacrificed for the sake of the
general performance of the software. For instance, since computers have
only a limited amount of memory, software designers must limit the number
of features they include in a program so that it will not require more
memory than the system it is designed for can supply.

Software engineering is an area of software development in which
computer scientists and engineers study methods and tools that facilitate the
efficient development of correct, reliable, and robust computer programs.
Research in this branch of computer science considers all the phases of the
software life cycle, which begins with a formal problem specification, and
progresses to the design of a solution, its implementation as a program,
tésting of the program, and program maintenance. Software engineers
develop software tools and collections of tools called programming
environments to improve the development process. For example, tools can
help to manage the many components of a large program that is being
written by a team of programmers.

2. Computer Architecture

Computer architecture is the design and analysis of new computer
systems. Computer architects study ways of improving computers by
increasing their speed, storage capacity, and reliability, and by reducing
their cost and power consumption. Computer architects develop both
software and hardware models to analyze the performance of existing and
proposed computer designs, and then use this analysis to guide the
development of new computers. They are often involved with the
engineering of a new computer because the accuracy of their models
depends on the design of the computer’s circuitry. Many computer
architects are interested in developing computers that are specialized for
particular applications such as image processing, signal processing, or the
control of mechanical systems. The optimization of computer architecture
to specific tasks often yields higher performance, lower cost, or both.’

The optimization of computer architecture to specific tasks often yields higher performance, lower cost, or both.:

LR HA G RGBT, FHERERNRR. RANBERRFE . RaFHME o

iZ’_‘_\_ “?‘Ef”\ “ﬁ “\”n
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sensory / 'sensari /

a. B, BWEW
cognition
/kagnifan/
computer vision
TR
robotics / rau'batiks /
n. MLE§ A%

PLEE NBAR
complexity

/ kem'pleksiti/
automated
/"o:temeitid /

a. HaMkH)
repetitive / ripetitiv /
a. EHIN
roboticist

/ roubotisist /

n. HLEEA CHligs
B) %

sensor / 'senso /

n. R,
Rl
dexterity

{ dek'steriti /

n. ﬁfﬁ, @l%
unify / junifai /

v. FBRE, G
ff—%

disability

{ disa'biliti /

1. %ﬁﬁjj ; BRI
three-dimensional
/'Bri:di'men] enal /
a. —HER, STER
virtual / 'va:tfuel/
a. BRI

virtual reality
LB S

head-up display
S ExraE, FH
BB

heading / 'hedin /

n. A

3. Artificial Intelligence

Artificial intelligence (AI) research seeks to enable computers and
machines to mimic human intelligence and sensory processing ability, and
models human behavior with computers to improve our understanding of
intelligence. The many branches of Al research include machine learning,
inference, cognition, knowledge representation, problem solving, case-
based reasoning, natural language understanding, speech recognition,
computer vision, and artificial neural networks.

4. Robotics

Another area of computer science that has found wide practical use is
robotics—the design and development of computer controlled mechanical
devices. Robots range in complexity from toys to automated factory
assembly lines, and relieve humans from tedious, repetitive, or dangerous
tasks. Robots are also employed where requirements of speed, precision,
consistency, or cleanliness exceed what humans can accomplish.
Roboticists—scientists involved in the field of robotics—study the many
aspects of controlling robots. These aspects include modeling the robot’s
physical properties, modeling its environment, planning its actions,
directing its mechanisms efficiently, using sensors to provide feedback to
the controlling program, and ensuring the safety of its behavior. They also
study ways of simplifying the creation of control programs. One area of
research seeks to provide robots with more of the dexterity and adaptability
of humans, and is closely associated with Al

5. Human-Computer Interfacing

Human-computer interfaces provide the means for people to use
computers. An example of a human-computer interface is the keyboard,
which lets humans enter commands into a computer and enter text into a
specific application. The diversity of research into human-computer
interfacing corresponds to the diversity of computer users and applications.
However, a unifying theme is the development of better interfaces and
experimental evaluation of their effectiveness. Examples include improving
computer access for people with disabilities, simplifying program use,
developing three-dimensional input and output devices for virtual reality,
improving handwriting and speech recognition, and developing head-up
displays for aircraft instruments in which critical information such as speed,
altitude, and heading are displayed on a screen in front of the pilot’s
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visualization
/ vizjuslai'zeif an /

n. AIH4L, EWRAC

graphic(al)
[ 'greefik(al) /

a. EEH, ERE,

B 1
comprehend

/ kompri‘hend /
V. Eﬁs A?iji\%

linguistics
/ lin'gwistiks /
n BBE¥
physiologist
/ fizi'oledzist /
n. ALK

collaboration
/kalebaTreif an/

n. FfF: ME

interdisciplinary
/ inte'disiplinari/
a. FHRHAR,

P FRE

window. One area of research, called visualization, is concerned with
graphically presenting large amounts of data so that people can
comprehend its key properties.

V. Connection of Computer Science to Other Disciplines

Theoretical computer science draws many of its approaches from
mathematics and logic. Research in numerical computation overlaps with
mathematics research in numerical analysis. Computer architects work
closely with the electrical engineers who design the circuits of a computer.

Beyond these historical connections, there are strong ties between Al
research and psychology, neurophysiology, and linguistics. Human-computer
interface research also has connections with psychology. Roboticists work
with both mechanical engineers and physiologists in designing new robots.

Computer science also has indirect relationships with virtually all
disciplines that use computers. Applications developed in other fields often
involve collaboration with computer scientists, who contribute their
knowledge of algorithms, data structures, software engineering, and
existing technology. In return, the computer scientists have the opportunity
to observe novel applications of computers, from which they gain a deeper
insight into their use. These relationships make computer science a highly
interdisciplinary field of study.

Exercises

I. Fill in the blanks with the information given in the text:

1. Computer science, which traces its roots to work done by English
mathematician Charles Babbage, is a combination of theory, engineering,
and

2. Computer science can be divided into four main fields: software
development, computer architecture, human-computer , and

artificial intelligence.

3. Computer science is said to be a highly field of study
because it has strong ties with many disciplines and indirect relationships
with virtually all disciplines that use computers.



Unit 1 Computer and Computer Science (i3 ¥ 5 5HIFIF) 17

4. According to the text, it was the

advent of the personal computer.

that made possible the

II. Translate the following terms or phrases from English into

Chinese and vice versa:

1. artificial neural network
2. computer architecture

3. robust computer program
4. human-computer interface
5. knowledge representation

6. HE

7. BRI
8. BEEH

9. FEFMRRER
10. FBRISE
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Section C

Categories of Computers

categorize
/'kestigoraiz /

v. R orY
criterion

/ krai'tisarian /

n. ([ & }-ria/-ris/
BY -rions) R,
HHE

differentiate

/ dife'ren[ieit /

v. K4, X5

Categorizing computers is a way of grouping them according to
criteria such as usage, cost, size, and capability. At one time, it was
possible to define three distinct categories of computers, Mainframes were
housed in large, closet-sized metal frames. Minicomputers were smaller,
less expensive, and less powerful computers that were able, nevertheless, to
provide adequate computing power for small businesses. Microcomputers
were clearly differentiated from computers in other categories because
their CPUs' consisted of a single microprocessor chip.

Today, microprocessors are no longer a distinction between computer
categories because just about €very computer uses one or more
microprocessors as its CPU. The term minicomputer has fallen into disuse

' CPU: PR FESR (central processing unit {8 ZRE4EH5).
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server /'saiva/

and the terms microcomputer and mainframe are used with less and less
frequency. Experts don’t necessarily agree on the categories or the devices

Eﬁ ;ﬁg ng i placed in each category, but commonly used computer categories include

abbreviate personal computers, servers, mainframes, and supercomputers.

i,a Z%:%e'“ I. Personal Computers

gic_alg iilﬁt jpi;g,.ir% The term personal computer is sometimes abbreviated as PC.

form factor However, PC can also refer to a specific type of personal computer that
(HTF=&%H)  descended from the original IBM' PC and runs Windows software. A

gﬁﬁ THER, personal computer is a microprocessor-based computing device designed to

imaging / imidzin / meet the computing needs of an individual. It typically provides access to a

n. AR (AR wide variety of computing applications, such as word processing, photo

(c;;xslil::ter-aided editing, and e-mail. Personal computers are available as desktop or portable

SFEHURB R models, and in a variety of form factors, a term that refers to the

animated dimensions of the unit that holds the computer circuitry®.

/'enimeitid /

a. ZhiE (B) 1, The term workstation has two meanings. It can simply refer to an

SN ordinary personal computer that is connected to a network. A second

fﬁ:;guz:in/ meaning refers to powerful desktop computers used for high-performance

n. HLTFHER tasks, such as medical imaging and computer-aided design, that require a

console / 'kansaul /
n. BHIE, BYE

videogame console

lot of processing speed. Some workstations contain more than one
microprocessor, and most have circuitry specially designed for creating and

B R L displaying three-dimensional and animated graphics. Workstations
originate typically cost a bit more than an average personal computer.

/ &'ridzineit /

v. B A A videogame console is not generally referred to as a personal

joystick /'d3oistik /
n. BHIT, BYFT,

computer because of its history as a dedicated game device. Videogame
consoles originated as simple digital devices that connected to a TV set and

ﬁﬁoﬁn /'asdon / provided only a pair of joysticks for input. Today’s videogame consoles

n. Fhnds. contain microprocessors that are equivalent to any found in a fast personal

B@”%E ) computer, and they are equipped to produce graphics that rival those on

:_ldg;;g%gﬂ ' 5  sophisticated workstations. Add-ons such as keyboards, DVD’® players, and

®” i Internet access make it possible to use a videogame console to watch DVD
movies, send and receive e-mail, and participate in online activities such as
multiplayer games. Despite these features, videogame consoles fill a
specialized niche and are not considered a replacement for a personal
computer.

V'IBM: (EH) BEEREAINES/ATF (nternational Business Machines [ FRE45ES ).

% the dimensions of the unit that holds the computer circuitry: BHTHEH| B 8400 R ~HIKE .
* DVD: BT (EOB) M (digital video disc B E FRIEHE).
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client / klaiant /
n. ZFHL:
BwPEF

Web page
) W
configure

/ kan'figa /

v. BLE
nonetheless

/ nanda’les /

ad. RE Wk, AW
blade server

TR R%%#
storage server
FiERR % &
configuration

/ kenfigju'reif an /
n. BEE

sound card
B

accessory

/ ek’seseri /
simultaneous

/ simél'teinies; sai- /

a FE CE4E) B

II. Servers

In the computer industry, the term server has several meanings. It can
refer to computer hardware, to a specific type of software, or to a
combination of hardware and software. In any case, the purpose of a server
is to serve computers on a network (such as the Internet or a home network)
by supplying them with data.

Any software or digital device, such as a computer, that requests data
from a server is referred to as a client. For example, on a network, a server
might respond to a client’s request for a Web page. Another server might
handle the steady stream of e-mail that travels among clients from all over
the Internet. A server might also allow clients within a network to share files
or access a centralized printer.

Remarkably, just about any personal computer, workstation, mainframe,
or supercomputer can be configured to perform the work of a server. That
fact should emphasize the concept that a server does not require a specific
type of hardware. Nonetheless, computer manufacturers such as IBM and
Dell' offer devices called blade servers and storage servers that are
especially suited for storing and distributing data on a network. Server
prices vary, depending on configuration, but tend to be more similar to
workstation prices than personal computer prices. Despite impressive
performance on server-related tasks, these machines do not offer features
such as sound cards, DVD players, and other fun accessories, so they are
not a suitable alternative to a personal computer.

III. Mainframes

A mainframe computer (or simply a mainframe) is a large and
expensive computer capable of simultaneously processing data for
hundreds or thousands of users. Mainframes are generally used by
businesses or governments to provide centralized storage, processing, and
management for large amounts of data. Mainframes remain the computer of
choice? in situations where reliability, data security, and centralized control
are necessary.

The price of a mainframe computer typically starts at $100,000 and
can easily exceed $1 million. Its main processing circuitry is housed in a

! Dell: W/RAT (Dell Inc.), FFR. HEHHEENRHXERNELAT, BT 1984 £, BB
EXEBRTFEHMAET % (Round Rock).
% ofchoice: MIsGIEIER), HHEM, I BIWM.
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good-sized
/'gud'saizd /

a. (FHY) KKy
KK
compute-intensive
/kampju:tintensiv/

a. THEEERN
molecular

/ madlekjula /

a. T

data point

i

simulate / 'simjuleit /
v. B, HE
simulation

/ simju’leif an /

n B3, R
tornado / to:'neidau /
n. AR
smartphone
/'sma:tfaun /

n. & EEFAL
programmability

/ praugraema biliti /
n. AR ) %
versatility

/ va:sa'tiliti/

n. % EHN%
customarily

! 'kastemerili; kaste-
‘'merili /

ad. MWL, EHE
qwerty / 'kwa:ti/

n. {0 HR#EFTFEHL
A (FE qwerty
keyboard)
touch-sensitive

/ 'tat] sensitiv /

a. b
touch-sensitive
screen fili 3 57
synchronize

/ 'sinkranaiz /

v. () [l ()

closet-sized cabinet; but after large components are added for storage and
output, a mainframe computer system can fill a good-sized room.

IV. Supercomputers

A computer falls into the supercomputer category if it is, at the time of
construction, one of the fastest computers in the world. Because of their
speed, supercomputers can tackle complex tasks and compute-intensive
problems that just would not be practical for other computers. A
compute-intensive problem is one that requires massive amounts of data to
be processed using complex mathematical calculations. Molecular
calculations, atmospheric models, and climate research are all examples of
projects that require massive numbers of data points to be manipulated,
processed, and analyzed.

Common uses for supercomputers include breaking codes, modeling
worldwide weather systems, and simulating nuclear explosions. One
impressive simulation, which was designed to run on a supercomputer,
tracked the movement of thousands of dust particles as they were tossed
about by a tornade.

At one time, supercomputer designers focused on building specialized,
very fast, and very large CPUs. Today, most supercomputer CPUs are
constructed from thousands of microprocessors. Of the 500 fastest
supercomputers in the world, the majority use microprocessor technology.

V. PDAs', Smartphones, and Portable Media Players

Handbeld digital devices incorporate many computer characteristics.
They accept input, produce output, process data, and include storage
capabilities. Handheld devices vary in their programmability and their
versatility. Technically, most of these devices could be classified as
computers, but they are customarily referred to by function, for example as
PDAs, smartphones, and portable media players.

A PDA (personal digital assistant) is a pocket-sized digital appointment
book with a small qwerty keyboard or a touch-sensitive screen, designed
to run on batteries and be used while holding it. PDAs synchronize
appointment data and contact lists with desktop computers by exchanging
data over a dedicated wired or wireless connection. Originally, PDAs were
not equipped for voice communications, which distinguished them from

' PD4: N ABFBIE (personal digital assistant [ & S EEEHR ) .
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cell phone
B, BBl S,
FHl

handheld computer
FHAE,

B E ey
full-featured
/'ful'fi:t[ed /

a. SFHER, 2T
BERY

scaled-down

/ 'skeild'daun /

a. I FIGEEI
spreadsheet

{ 'spred[i:t/

n. M7, BT
X

keypad / ki:pezed /

n. /DMBH, W2E
#: BX
messaging

/ 'mesidzin /

n. HEER, #E
personal organizer

EBEEE

hard disk
() &

cell phones.

A PDA enhanced with features such as removable storage, e-mail, Web
access, voice communications, built-in camera, and GPS' is sometimes
called a handheld computer. These enhanced PDAs also offer a variety of
application software, but they do not typically run the same full-featured
software versions as personal computers. Instead, they run special
scaled-down versions of word processing, spreadsheet, and other
application software. Examples of handheld computers include the Apple
iPhone?, Palm Pre’, BlackBerry Curve4, and Hewlett-Packard iPAQ5 .

Smartphones descended from basic cell phones that were originally
designed exclusively for voice communications. In addition to voice
communications, smartphones include features such as full qwerty keypad,
text messaging, e-mail, Web access, removable storage, camera, FM® radio,
digital music player, and software options for games, financial management,
personal organizer, GPS, and maps.

Smartphones contain a microprocessor and have many characteristics
of computers. They are not, however, usually referred to as computers
because of their origins as special-purpose devices with keypad input and
limited programmability.

The iPod’ was designed as a portable music player and enhanced
versions of the device now store and play video and photos as well. iPods
and similar devices are classified as portable media players because their
main strength is playing music, showing videos, and storing photos. Like
other handheld digital devices, these players have many computer
characteristics. An iPod, for example, contains a microprocessor, accepts
input, has significant storage capacity on its built-in hard disk, and outputs
stored music, video, and images. Most portable media players, however,
have very limited programmability. They are not designed for users to add

o~
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GPS: €3 (B E8) R4 (Global Positioning System I & FFFIEIE) .

? Apple iPhone: 3R iPhone FHl. ERAF (Apple Inc.), FEHFERHEHLAF (Apple Computer, Inc.),
1976 FEQI3L, MM FEEMREEBLMEHFFLE (Cupertino).

* Palm Pre: #f Pre FHl. FHEAF (Palm, Inc.) 8J3ZF 1992 £, 2010 EHEH A T WM.
BlackBerry Curve: 2% Curve FHl, % Research In Motion (RIM) AR 47, RIM AT & —KINEKX
BEAT, GQISLTF 1999 4F, REREMERZREEREKSH. RIM AR B TFHRUTXFEHILLEN
SEEBRM. EANRSE, EE™ Y BlackBerry® ®HEEFHL.

Hewlett-Packard iPAQ: ¥ iPAQ FHl. MY AR GIZTF 1939 4, HIFREEEMFIE/E I M MBI /R

 (Palo Alto).

FM: 3R (J"HBR%), SMEAH (frequency modulation F1E F GRS .
iPod: ERATHHH—FEHERX M E L HARHE.
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Web site

software and their lack of a keyboard or touch screen puts severe limits on
data entry.

Whether they fall into the handheld computer, smartphone, or portable
media player categories, today’s handheld digital devices have many
features in common. The lines that separate these devices are blurry
because the market is in a state of convergence. Currently, size and battery
life seem to be the factors preventing a single device from integrating all the
features possible for a handheld device. Technology, however, is likely to
solve those problems soon.

V1. Microcontrollers

Many common appliances and machines are controlled by embedded
microcontrollers. A microcontroller is a special-purpose microprocessor that
is built into the machine it controls. A microcontroller is sometimes called a
computer-on-a-chip or an embedded computer because it includes many of
the elements common to computers.

A computer is defined as a multipurpose device that accepts input,
produces output, stores data, and processes it according to a stored program.
A microcontroller seems to fit the input, processing, output, and storage
criteria that define computers. Some microcontrollers can even be
reprogrammed to perform different tasks.

Technically, a microcontroller could be classified as a computer, just as
smartphones and portable media players can be. Despite this technicality,
however, microcontrollers tend to be referred to as processors rather than as
computers because in practice they are used for dedicated applications, not
as multipurpose devices.

Microcontrollers can be embedded in all sorts of everyday devices,
enabling machines to perform sophisticated tasks that require awareness
and feedback from the environment. When combined with wireless
networks, devices with embedded processors can relay information to Web
sites, cell phones, and a variety of data collection devices. Machines and
appliances with embedded processors tend to be smarter about their use of
resources—such as electricity and water—which makes them environmentally
friendly.

Perhaps the most significant effect of microcontrollers is that they are
an almost invisible technology, one that doesn’t require much adaptation or
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learning on the part of the people who interact with microcontrolled
devices. However, because microcontrollers remain mostly out-of-sight and
out-of-mind, it is easy for their use to creep into areas that could be
detrimental to quality of life, privacy, and freedom. That innocuous GPS
chip in your cell phone, for example, can be useful if you’re lost and need
911 assistance, but it could potentially be used by marketers, law
enforcement', and others who want to track your location without your
consent.

Exercises

I. Fill in the blanks with the information given in the text:

1. A computer accepts input, processes data, stores data, and produces
according to a series of instructions.

2. A(n) specializes in compute-intensive problems.

3. A(n) is a special-purpose microprocessor that is built into
the machine it controls.

4. The lines that separate today’s digital devices are blurry
because the market is in a state of

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. Web page 5. FF

2. touch screen 6. TFiER% %%

3. blade server 7. EHE A E RS
4. removable storage device 8. mHfY

' law enforcement: k. XEIRPEE.
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I. Introduction

Computer hardware is the equipment involved in the function of a
computer and consists of the components that can be physically handled.
The function of these components is typically divided into three main
categories: input, output, and storage. Components in these categories
connect to microprocessors, specifically, the computer’s central processing
unit (CPU), the electronic circuitry that provides the computational ability
and control of the computer, via wires or circuitry called a bus.

Software, on the other hand, is the set of instructions a computer uses
to manipulate data, such as a word-processing program or a video game.
These programs are usually stored and transferred via the computer’s
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n. SEIHL
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hardware to and from the CPU. Sofiware also governs how the hardware is
utilized; for example, how information is retrieved from a storage device.
The interaction between the input and output hardware is controlled by
software called the Basic Input/Output System (BIOS") software.

Although microprocessors are still technically considered to be
hardware, portions of their function are also associated with computer
software. Since microprocessors have both hardware and software aspects,
they are therefore often referred to as firmware.

II. Input Hardware

Input hardware consists of external devices—that is, components
outside of the computer’s CPU—that provide information and instructions
to the computer. A light pen is a stylus with a light sensitive tip that is used
to draw directly on a computer’s video screen or to select information on
the screen by pressing a clip in the light pen or by pressing the light pen
against the surface of the screen. The pen contains light sensors that identify
which portion of the screen it is passed over. A mouse is a pointing device
designed to be gripped by one hand. It has a detection device (usually a ball)
on the botiom that enables the user to control the motion of an on-screen
pointer, or cursor, by moving the mouse on a flat surface. As the device
moves across the surface, the cursor moves across the screen. To select
items or choose commands on the screen, the user presses a button on the
mouse. A joystick is a pointing device composed of a lever that moves in
multiple directions to mavigate a cursor or other graphical object on a
computer screen. A keyboard is a typewriter-like device that allows the user
to type in text and commands to the computer. Some keyboards have
special function keys or integrated pointing devices, such as a trackball or
touch-sensitive regions that let the user’s finger motions move an on-screen
cursor.

An optical scanner uses light-sensing equipment to convert images
such as a picture or text into electronic signals that can be manipulated by a
computer. For example, a photograph can be scanned into a computer and
then included in a text document created on that computer. The two most
common scanner types are the flatbed scamner, which is similar to an
office photocopier, and the hand-held scanner, which is passed manually
across the image to be processed. A microphone is a device for converting

1 BIOoS: EABA / BIHES (Basic nput/Output System 1 ¥ FEHERE) , EAE /baieus /.
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sound into signals that can then be stored, manipulated, and played back by
the computer. A voice recognition module is a device that converts spoken
words into information that the computer can recognize and process.

A modem, which stands for modulator-demodulator, is a device that
connects a computer to a telephone line and allows information to be
transmitted to or received from another computer. Each computer that sends
or receives information must be connected to a modem. The information
sent from one computer is converted by the modem into an audio signal,
which is then transmitted by telephone lines to the receiving modem, which
converts the signal into information that the receiving computer can
understand.

IT1. Qutput Hardware

Output hardware consists of external devices that transfer information
from the computer’s CPU to the computer user. A video display, or screen,
converts information generated by the computer into visual information.
Displays commonly take one of two forms: a video screen with a cathode
ray tube (CRT) or a video screen with a liquid crystal display (LCD). A
CRT-based screen, or monitor, looks similar to a television set. Information
from the CPU is displayed using a beam of electrons that scans a
phosphorescent surface that emits light and creates images. An LCD-based
screen displays visual information on a flatter and smaller screen than a
CRT-based video monitor. LCDs are frequently used in laptop computers.

Printers take text and image from a computer and print them on paper.
Dot-matrix printers use tiny wires to impact upon an inked ribbon to form
characters. Laser printers employ beams of light to draw images on a
drum that then picks up fine black particles called toner. The toner is fused
to a page to produce an image. Inkjet printers fire droplets of ink onto a
page to form characters and pictures.

IV. Storage Hardware

Storage hardware provides permanent storage of information and
programs for retrieval by the computer. The two main types of storage
devices are disk drives and memory. There are several types of disk drives:
hard, floppy, magneto-optical, and compact. Hard disk drives store
information in magnetic particles embedded in a disk. Usually a permanent
part of the computer, hard disk drives can store large amounts of
information and retrieve that information very quickly. Floppy disk drives
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also store information in magnetic particles embedded in removable disks
that may be floppy or rigid. Floppy disks store less information than a hard
disk drive and retrieve the information at a much slower rate. Magneto-optical
disc' drives store information on removable discs that are sensitive to both
laser light and magnetic fields. They can typically store as much information
as hard disks but have slightly slower retrieval speeds. Compact disc drives
(CD-ROM?) store information on pits burned into the surface of a disc of
reflective material.> The information stored on CD-ROMs cannot be
erased or overwritten with new information. They can store about as much
information as a hard drive but have a slower rate of information retrieval.

Memory refers to the computer chips that store information for quick
retrieval by the CPU. Random-access memory (RAM“) is used to store the
information and instructions that operate the computer’s programs.
Typically, programs are transferred from storage on a disk drive to RAM.
RAM is also known as volatile memory because the information within the
computer chips is lost when power to the computer is turned off. Read-only
memory (ROM) contains critical information and software that must be
permanently available for computer operation, such as the operating system
that directs the computer’s actions from start up to shut down. ROM is
called nonvolatile memory because the memory chips do not lose their
information when power to the computer is turned off.

Some devices serve more than one purpose. For example, floppy disks
may also be used as input devices if they contain information to be used and
processed by the computer user. In addition, they can be used as output
devices if the user wants to store the results of computations on them.

V. Hardware Connections

To function, hardware requires physical connections that allow
components to communicate and interact. A bus provides a common
interconnected system composed of a group of wires or circuitry that
coordinates and moves information between the internal parts of a computer.

w N

disc: disc ZRRIEIGEIPHE, HXNKIREHER disk. HE, EHEIREF, REQNKRE
BuE R disc A TRTAARFIHE, MiCdsk HTFHARMbNEGEE. BHik, KXER—BREPHRT disc
1 disk FFHHERR. B4, optical disc 5 compact disc #IEHE.

CD-ROM: FEYe#% (FH52%) (compact disc read-only memory i) &5 ERFERE ).

Compact disc drives (CD-ROM) store information on pits burned into the surface of a disc of reflective
material.: HREHEHIRANE, KREFEMRHMEBEX. XK (CD-ROM) REREBF# Tk
RAM: BENL (FFEU) k%8 (random-access memory A& FFH4ERE ), BAE /reem /o
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A computer bus consists of two channels: one that the CPU uses to locate
data, called the address bus, and another to send the data to that address,
called the data bus. A bus is characterized by two features: how much
information it can manipulate at one time, called the bus width, and how
quickly it can transfer these data.

A serial connection is a wire or set of wires used to transfer
information from the CPU to an external device such as a mouse, keyboard,
modem, scanner, and some types of printers. This type of connection
transfers only one piece of data at a time, and is therefore slow. The
advantage of using a serial connection is that it provides effective
connections over long distances.

A parallel connection uses multiple sets of wires to transfer blocks of
information simultaneously. Most scanners and printers use this type of
connection. A parallel connection is much faster than a serial connection,
but it is limited to distances of less than 3 m (10 ft) between the CPU and
the external device.

e .

CPU or processor Case Fan
., N ‘
KB)’DOG"’ Memory
Modem

Speakers

Video Card

Figure 2A-1: Categories of Computer Hardware
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Exercises

L Fill in the blanks with the information given in the text:

1. The function of computer hardware is typically divided into three
main categories. They are , , and

2. The software that controls the interaction between the input and
output hardware is called BIOS, which stands for

3. The two most common fypes of scanners are scanners and
scanners.

4. Video displays commonly take one of two forms. They are
CRT-based screens and screens.

5. In the text, the author mentions three of the most commonly used
types of printers. They are printers, laser printers, and
printers.

6. According to the text, the two main types of storage devices are
drives and

7. It can be said that having a steady power source is important for a

computer because RAM is memory.

8. A(n) connection transfers only one piece of data at a time
while a(n) connection transfers blocks of information at the same
time.

I1. Translate the following terms or phrases from English into
Chinese and vice versa:

1. function key 11, BERE

2, voice recognition module 12. WiRER (3D

3. touch-sensitive region 13. MERFTEDHL

4, address bus 14. BIEBLR

5. flatbed scanner 15, HITIERE

6. dot-matrix printer 16. 5 RYETFESR

7. parallel connection 17. BOBITEINL

8. cathode ray tube 18. W REhEE

9. video game 19. RN / B RS

10. audio signal 20. MM BAE
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IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

commercial light disc optical
laser represent floppy retrieve
access store erase flat

reflect equivalent information surface

CD-ROM stands for compact disc read-only memory. Unlike

and hard disks, which use magnetic charges to represent 1s and

Os, discs use reflected light. On a CD-ROM disc, 1s and Os are
represented by areas and bumpy (B{KANTH)) areas (called
“pits”) on its bottom . The CD-ROM disc is read by a(n)
that projects a tiny beam of on these areas. The

amount of light determines whether the area alora0.

Like a(n) CD found in music stores, a CD-ROM is a
“read-only” . Read-only means it cannot be written on or

by the user. Thus, you as a user have only to the data
imprinted (F=HT) by the publisher.

A single CD-ROM disc can 650 megabytes (JEF7) of data.
That is to 451 floppy disks. With that much on a single
disc, the time to or access the information is very important. An
important characteristic of CD-ROM drives is their access rate.

IV. Translate the following passage from English into Chinese:

A modem is a device that converts between analog and digital signals.
Digital signals, which are used by computers, are made up of separate units,
usually represented by a series of 1’s and 0’s. Analog signals vary
continuously; an example of an analog signal is a sound wave. Modems are
often used to enable computers to communicate with each other across
telephone lines. A modem converts the digital signals of the sending
computer to analog signals that can be transmitted through telephone lines.
When the signal reaches its destination, another modem reconstructs the
original digital signal, which is processed by the receiving computer. If both
modems can transmit data to each other simultaneously, the modems are
operating in full duplex (XX T_f]) mode; if only one modem can transmit at
a time, the modems are operating in half duplex mode.
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L. The Shell of an Operating System

In order to perform the actions requested by the computer’s users, an
operating system must be able to communicate with those users. The
portion of an operating system that handles this communication is often
called the shell. Modemn shells perform this task by means of a graphical
user interface (GUI'—pronounced “GOO-ee”) in which objects to be
manipulated, such as files and programs, are represented pictorially on the
monitor screen as icons. These systems allow users to issue commands to
the operating system by pointing to these icons by means of a mouse and
pressing a button on the mouse. Older shells communicate with users
through textual messages using a keyboard and monitor screen.

Although an operating system’s shell plays an important role in
establishing a machine’s functionality, this shell is merely an interface

' Gur:

B /o A (graphical user interface f & FRE4ERE), EE /'guii/e
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between a user and the real heart of the operating system (Figure 2B-1).
This distinction between the shell and the internal parts of the operating
system is emphasized by the fact that some operating systems allow a user
to select among different shells to obtain the most compatible interface for
that particular user. Users of the UNIX' operating system, for example, can
select among a variety of shells including the Bourne shell, the C shell, and
the Korn shell.

An important component within today’s GUI shells is the window
manager, which allocates blocks of space on the screen, called windows,
and keeps track of which application is associated with each window. When
an application wants to display something on the screen, it notifies the
window manager, and the window manager places the desired image in the
window assigned to the application. In turn, when a mouse button is clicked,
it is the window manager that computes the mouse’s location on the screen
and notifies the appropriate application of the mouse action.

Operating system

User

Figure 2B-1: The Shell as an Interface between Users and the Operating System

" UNIX: UNIX GE% /juniks/ ) SIERZ, & AT&T A8 (EEFHRAT) FRE—MRERS,
1971 £ HWIBITHE PDP-11 (£E DEC A7, HIHFREAT, HHUH—RIRI £, TEHFRAN
H - Bk (Ken Thompson, 1943—) 5FHEHF « B 4F (Dennis Ritchie, 1941—2011).
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II. The Kernel of an Operating System

In contrast to an operating system’s shell, the internal part of an
operating system is called the kemel. An operating system’s kernel contains
those software components that perform the very basic functions required
by the computer installation.

1. File Manager

One such unit is the file manager, whose job is to coordinate the use of
the machine’s mass storage facilities. More precisely, the file manager
maintains records of all the files stored in mass storage, including where
each file is located, which users are allowed to access the various files, and
which portions of mass storage are available for new files or extensions to
existing files. These records are kept on the individual storage medium
containing the related files so that each time the medium is placed online,
the file manager can retrieve them and thus know what is stored on that
particular medium.

For the convenience of the machine’s users, most file managers allow
files to be grouped into a bundle called a directory or folder. This approach
allows a user to organize his or her files according to their purposes by
placing related files in the same directory. Moreover, by allowing directories
to contain other directories, called subdirectories, a hierarchical organization
can be constructed. For example, a user may create a directory called
MyRecords that contains subdirectories called FinancialRecords,
MedicalRecords, and HouseHoldRecords. Within each of these
subdirectories could be files that fall within that particular category.

A chain of directories within directories is called a directory path.
Paths are often expressed by listing the directories along the path separated
by slashes. For instance, animals/prehistoric/dinosaurs
would represent the path starting at the directory named animals,
passing through its subdirectory named prehistoric, and terminating
in the sub-subdirectory dinosaurs. (For Windows users the slashes in

such a path expression are reversed as in animals\prehistoric\
dinosaurs.)

Any access to a file by other software units is obtained at the
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discretion of the file manager. The procedure begins by requesting that
the file manager grant access to the file through a procedure known as
opening the file. If the file manager approves the requested access, it
provides the information needed to find and to manipulate the file. This
information is stored in an area of main memory called a file descriptor. It
is by referencing the information in this file descriptor that individual
operations are performed on the file.

2. Device Driver

Another component of the kernel consists of a collection of device
drivers, which are the software units that communicate with the
controllers (or at times, directly with peripheral devices) to carry out
operations on the peripheral devices attached to the machine. Each device
driver is uniquely designed for its particular type of device (such as a printer,
disk drive, or monitor) and translates generic requests into the more
technical steps required by the device assigned to that driver. For example, a
device driver for a printer contains the software for reading and decoding
that particular printer’s status word as well as all the other handshaking
details. Thus, other software components do not have to deal with those
technicalities in order to print a file. Instead, the other components can
merely rely on the device driver software to print the file, and let the device
driver take care of the details. In this manner, the design of the other
software units can be independent of the unique characteristics of particular
devices. The result is a generic operating system that can be customized for
particular peripheral devices by merely installing the appropriate device
drivers.

3. Memory Manager

Still another component of an operating system’s kernel is the memory
manager, which is charged with the task of coordinating the machine’s use
of main memory. Such dutics are minimal in an environment in which a
computer is asked to perform only one task at a time. In these cases, the
program for performing the current task is placed at a predetermined
location in main memory, executed, and then replaced by the program for
performing the next task. However, in multiuser or multitasking
environments in which the computer is asked to address many needs at the
same time, the duties of the memory manager are extensive. In these cases,

' at the discretion ofs H---HBIRE; BE---HIFE N,
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many programs and blocks of data must reside in main memory
concurrently. Thus, the memory manager must find and assign memory
space for these needs and ensure that the actions of each program are
restricted to the program’s allotted space. Moreover, as the needs of
different activities come and go, the memory manager must keep track of
those memory areas no longer occupied.

The task of the memory manager is complicated further when the total
main memory space required exceeds the space actually available in the
computer. In this case, the memory manager may create the illusion of
additional memory space by rotating programs and data back and forth
between main memory and mass storage (a technique called paging).
Suppose, for example, that a main memory of 1024MB! is required but the
computer only has 512MB. To create the illusion of the larger memory
space, the memory manager reserves 1024MB of storage space on a
magnetic disk. There it records the bit patterns that would be stored in
main memory if main memory had an actual capacity of 1024MB. This data
is divided into uniform sized units called pages, which are typically a few
KB? in size. Then the memory manager shuffles these pages back and forth
between main memory and mass storage so that the pages that are needed at
any given time are actually present in the 512MB of main memory. The
result is that the computer is able to function as though it actually had
1024MB of main memory. This large “fictional” memory space created by
paging is called virtual memory.

4. Scheduler and Dispatcher

One of the most fundamental concepts of modern operating systems is
the distinction between a program and the activity of executing a program.
The former is a static set of directions, whereas the latter is a dynamic
activity whose properties change as time progresses. This activity is known
as a process. In a typical time-sharing computer installation, many
processes are normally competing for the computer’s resources. The tasks
associated with coordinating the execution of processes are handled by the
scheduler and dispatcher within the operating system’s kernel.

The scheduler maintains a2 record of the processes present in the
computer system, introduces new processes to this pool, and removes

' MB: JKFF (megabyte HIZRHE).
2 KB: TE% (kilobyte HIZEHE).
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completed processes from the pool. Thus when a user requests the
execution of an application, it is the scheduler that adds the execution of
that application to the pool of current processes. To keep track of all the
processes, the scheduler maintains a block of information in main memory
called the process table. Each time the execution of a program is requested,
the scheduler creates a new entry for that process in the process table. This
entry contains such information as the memory area assigned to the process,
the priority of the process, and whether the process is ready or waiting. A
process is ready if it is in a state in which its progress can continue; it is
waiting if its progress is currently delayed until some external event occurs,
such as the completion of a disk access, the pressing of a key at the
keyboard, or the arrival of a message from another process.

The dispatcher is the component of the kernel that ensures that the
scheduled processes are actually executed. In a time-sharing system, this
task is accomplished by time-sharing; that is, dividing time into short
segments, each called a time slice (typically no more than 50 milliseconds),
and then switching the CPU’s attention among the processes as each is
allowed to execute for one time slice. The procedure of changing from one
process to another is called a process switch (or a context switch), Each
time the dispatcher awards a time slice to a process, it initiates a timer
circuit that will indicate the end of the slice by generating a signal called an
interrupt. When the CPU receives an interrupt signal, it completes its
current machine cycle, saves its position in the current process and begins
executing a program, called an interrupt handler, which is stored at a
predetermined location in main memory. This interrupt handler is a part of
the dispatcher, and it describes how the dispatcher should respond to the
interrupt signal. Thus, the effect of the interrupt signal is to preempt the
current process and transfer control back to the dispatcher. At this point, the
dispatcher first allows the scheduler to update the process table (for
instance, the priority of the process that has just completed its time slice
may need to be lowered and the priorities of other processes may need to be
raised). Then, the dispatcher selects the process from the process table that
has the highest priority among the ready processes, restarts the timer circuit,
and allows the selected process to begin its time slice.
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Exercises

L. Fill in the blanks with the information given in the text:

1. Modern shells perform the task of communicating with computer
users by means of a user interface.

2. The kemnel of a typical operating system contains such software
components as the manager, various device drivers, the memory
manager, the , and the dispatcher.

3. When the total main memory space required exceeds the space
actually available in the computer, the memory manager may resort to
memory.

4. In a time-sharing system, time is divided into short segments, each
of which is called a time

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. interrupt handler 6. SMEEE

2. virtual memory 7. R

3. context switch 8. WAl H

4. main memory 9. e fE

5. bit pattern 10. IR FE2S
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Section C
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I. Introduction

The organization of a syster reflects the basic strategy that is used to
structure a system. You have to make decisions on the overall
organizational model of a system early in the architectural design process.
The system organization may be directly reflected in the sub-system
structure. However, it is often the case that the sub-system model includes
more detail than the organizational model, and there is not always a simple
mapping from sub-systems to organizational structure’.

This section discusses three organizational styles that are very widely
used. These are a shared data repository style, a shared services and servers
style and an abstract machine or layered style where the system is

there is not always a simple mapping from sub-systems to organizational structure: MNTREBARLEH I

BRI AR . R — AN E MM,
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organized as a tier of functional layers. These styles can be used separately
or together. For example, a system may be organized around a shared data
repository but may construct layers around this to present a more abstract
view of the data.

I1. The Repository Model

Sub-systems making up a system must exchange information so that
they can work together effectively. There are two fundamental ways in
which this can be done.

1. All shared data is held in a central database that can be accessed by
all sub-systems. A system model based on a shared database is
sometimes called a repository model.

2. Each sub-system maintains its own database. Data is interchanged
with other sub-systems by passing messages to them.

The majority of systems that use large amounts of data are organized
around a shared database or repository. This model is therefore suited to
applications where data is generated by one sub-system and used by another.
Examples of this type of system include command and control systems,
management information systems, CAD' systems and CASE” toolsets.

Design Code
editor generator
Design Project | Program
translator repository editor
Design Report
‘| analyzer generator

Figure 2C-1: The Architecture of an Integrated CASE Toolset

Figure 2C-1 is an éxample of a CASE toolset architecture based on a
shared repository. The first shared repository for CASE tools was probably
developed in the early 1970s by a UK company called ICL? to support their

—

CAD: HHEHYHEBIET (computer-aided design K& F RIS

CASE: VHHEMSBVE T (computer-gided software engineering ] B FHE4508 ) .

ICL: HEPFri8E LA B2 7 (Unternational Computers Limited I8 F-RE4E0% ) . 3t H 89— K AR+ SRS
BB RFAF, BOLT 1968 £, 1981 FHHAR LBk LI, 2002 FE LY Fujitsu Services
Limited (B LERSHEBAT),
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operating system development. This model became more widely known

when Buxton! made proposals to support the development of systems
written in Ada’. Since then, many CASE toolsets have been developed
around a shared repository.

The advantages and disadvantages of a shared repository are as

follows:

1.

It is an efficient way to share large amounts of data. There is no
need to transmit data explicitly from one sub-system to another.

However, sub-systems must agree on the repository data model.
Inevitably, this is a compromise between the specific needs of each
tool. Performance may be adversely affected by this compromise.
It may be difficult or impossible to integrate new sub-systems if
their data models do not fit the agreed schema.

Sub-systems that produce data need not be concerned with how
that data is used by other sub-systems.

However, evolution may be difficult as a large volume of
information is generated according to an agreed data model.
Translating this to a new model will certainly be expensive; it may
be difficult or even impossible.

Activities such as backup, security, access control and recovery
from error are centralized. They are the responsibility of the
repository manager. Tools can focus on their principal function
rather than be concerned with these issues.

However, different sub-systems may have different requirements
for security, recovery and backup policies. The repository model
forces the same policy on all sub-systems.

The model of sharing is visible through the repository schema. It is
straightforward to integrate new tools given that they are
compatible with the agreed data model.?

Buxton: BJ) John N. Buxton, #9%§ N. EiiA, EEFEVREEK.

Ada: Ada %%‘o

It is straightforward to integrate new tools given that they are compatible with the agreed data model.: R ZH

TRAEHEHBERLFE, SFLRLEAGHERRIMES. ATN given HNA, given EMARFE

TTER that M), Tax “HRBE]” |

“ﬁ.‘&” N “{rrl,j%” %EEO
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8. However, it may be difficult to distribute the repository over a
number of machines. Although it is possible to distribute a
logically centralized repository, there may be problems with data

redundancy and inconsistency.

In the above model, the repository is passive and control is the
responsibility of the sub-systems using the repository. An alternative
approach has been derived for Al systems that use a “blackboard” model,
which triggers sub-systems when particular data become available. This is
appropriate when the form of the repository data is less well structured.
Decisions about which tool to activate can only be made when the data has
been analyzed.

III. The Client-Server Model

The client-server architectural model is a system model where the
system is organized as a set of services and associated servers and clients
that access and use the services. The major components of this model are:

1. A set of servers that offer services to other sub-systems. Examples
of servers are print servers that offer printing services, file servers
that offer file management services and a compile server, which
offers programming language compilation services.

2. A set of clients that call on the services offered by servers. These
are normally sub-systems in their own right.' There may be
several instances of a client program executing concurrently.

3. A network that allows the clients to access these services. This is
not strictly necessary as both the clients and the servers could run
on a single machine. In practice, however, most client-server
systems are implemented as distributed systems.

Clients may have to know the names of the available servers and the
services that they provide. However, servers need not know either the
identity of clients or how many clients there are. Clients access the services
provided by a server through remote procedure calls using a request-reply
protocol such as the http2 protocol used in the WWW?>. Essentially, a client
makes a request to a server and waits until it receives a reply.

! These are normally sub-systems in their own right.: X% (ZFP) BHEAGRR FHRS. Hi5 in one’s own
right #ox “HXHHIBH (FEEH. L£h. BRE 7.,

? hup: FMEHTTP, & () XF4EE (SiAEH) MY (Hyperrext Transfer Protocol FIZERE ).

P www. F4EN (World Wide Web I E FRE4ERE ).
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Figure 2C-2 shows an example of a system that is based on the
client-server model. This is a multi-user, Web-based system to provide a
film and photograph library.' In this system, several servers manage and
display the different types of media. Video frames need to be transmitted
quickly and in synchrony but at relatively low resolution. They may be
compressed in a store, so the video server may handle video compression
and decompression into different formats. Still pictures, however, must be
maintained at a high resolution, so it is appropriate to maintain them on a
separate server.

Client 1 Client 2 Client 3 Client 4

Internet

Figure 2C-2: The Architecture of a Film and Picture Library System

The catalogue must be able to deal with a variety of queries and
provide links into the Web information system that includes data about the
film and video clip, and an e-commerce system that supports the sale of
film and video clips. The client program is simply an integrated user
interface, constructed using a Web browser, to these services.’

The most important advantage of the client-server model is that it is a
distributed architecture. Effective use can be made of networked systems
with many distributed processors. It is easy to add a new server and
integrate it with the rest of the system or to upgrade servers transparently
without affecting other parts of the system.

However, changes to existing clients and servers may be required to
gain the full benefits of integrating a new server. There may be no shared

This is a multi-user, Web-based system to provide a film and photograph library.: XE— N EHPHIMER
%, ATRMHE— 1 EEERAE.
The client program is simply an integrated user interface, constructed using a Web browser, to these services.:

EPEFAR—AMHAMENERURERXEMRFNEEHEO. interface JFTBRA R EE:

constructed using a Web browser fl to these services.
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data model across servers and sub-systems may organize their data in
different ways. This means that specific data models may be established on

optimize / ‘aptimaiz / each server to allow its performance to be optimized. Of course, if an

. ek,
Xfﬁ&ﬂ: XML'-based representation of data is used, it may be relatively simple to

convert from one schema to another. However, XML is an inefficient way
to represent data, so performance problems can arise if this is used.

IV. The Layered Model

The layered model of an architecture (sometimes called an abstract
machine model) organizes a system into layers, each of which provide a set
of services. Each layer can be thought of as an abstract machine whose
machine language is defined by the services provided by the layer. This
“language” is used to implement the next level of abstract machine. For
example, a common way to implement a language is to define an ideal
“language machine” and compile the language into code for this machine. A
further translation step then converts this abstract machine code to real
machine code.

Configuration management system layer |
Object management system layer |
Database system layer |
Operating system layer I

Figure 2C-3: The Layered Model of a Version Management System

An example of a layered model is the OSI® reference model of
network protocols. Another influential example was proposed by Buxton,
who suggested a three-layer model for an Ada Programming Support
Environment (APSE). Figure 2C-3 reflects the APSE structure and shows
how a configuration management system might be integrated using this
abstract machine approach.

' XML: 1§ FE4RiCIES (eXtensible Markup Language [IZHRE ).
2 oSl FriRAR R4 H % (Open Systems Interconnection (8 FRE4EHE ) . OSI %Y 2 i H FrbrrE L #H £ (1SO)
Bt ZERER FAFEEFEARRRE (WiHEH) EAEETERASREMINERLREH.
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The configuration management system manages versions of objects
and provides general configuration management facilities. To support these
configuration management facilities, it uses an object management system
that provides information storage and management services for
configuration items or objects. This system is built on top of a database
system to provide basic data storage and services such as transaction
management, rollback and recovery, and access control. The database
management uses the underlying operating system facilities and filestore

in its implementation.

The layered approach supports the incremental development of
systems. As a layer is developed, some of the services provided by that
layer may be made available to users. This architecture is also changeable
and portable. So long as its interface is unchanged, a layer can be replaced
by another, equivalent layer. Furthermore, when layer interfaces change or
new facilities are added to a layer, only the adjacent layer is affected. As
layered systems localize machine dependencies in inner layers, this makes
it easier to provide muiti-platform impiementations of an application system.
Only the inner, machine-dependent layers need be reimplemented to take
account of the facilities of a different operating system or database.

A disadvantage of the layered approach is that structuring systems in
this way can be difficult. Inner layers may provide basic facilities, such as
file management, that are required at all levels. Services required by a user
of the top level may therefore have to “punch through™ adjacent layers to
get access to services that are provided several levels beneath it. This
subverts the model, as the outer layer in the system does not just depend on
its immediate predecessor.

Performance can also be a problem because of the multiple levels of
command interpretation that are sometimes required. If there are many
layers, a service request from a top layer may have to be interpreted several
times in different layers before it is processed. To avoid these problems,
applications may have to communicate directly with inner layers rather than
use the services provided by the adjacent layer.
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Exercises

L Fill in the blanks with the information given in the text:

1. The three widely used organizational models for systems discussed
in the text are the model, client-server model, and layered model.

2. There are two fundamental ways in which sub-systems making up a
system exchange information: all shared data is held in a(n)
database accessible to all of them; and each maintains its own database and
interchanges data with other

3. The major components of the client-server model usually include a
set of servers, a set of clients, and a(n)

4. The OSI reference model of network protocols is an example of the
model.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. code generator 5. WHEYVLEB R

2. abstract machine 6. BIEILL

3. program editor 7. IBESEHIRSA
4. configuration item 8. YL 5% H 48
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Section A

Programming Language

syntax / 'sinteeks / L. Introduction

n. A& : ] : e
ambiguous Programming languages, in computer science, are the artificial
/ eem'bigjuss / languages used to write a sequence of instructions (a computer program)
‘:ﬁ g;ﬂ?ﬁm’ that can be run by a computer. Similar to natural languages, such as English,

4] ]

grammatieal programming languages have a vocabulary, grammar, and syntax. However,
/ gre'maestik ol / natural languages are not suited for programming computers because they

a. (FF8) BIEM are ambiguous, meaning that their vocabulary and grammatical structure
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may be interpreted in multiple ways. The languages used to program
computers must have simple logical structures, and the rules for their
grammar, spelling, and punctuation must be precise.

Programming languages vary greatly in their sophistication and in
their degree of versatility. Some programming languages are written to
address a particular kind of computing problem or for use on a particular
model of computer system. For instance, programming languages such as
FORTRAN' and COBOL? were written to solve certain general types of
programming problems—FORTRAN for scientific applications, and
COBOL for business applications. Although these languages were designed
to address specific categories of computer problems, they are highly
portable, meaning that they may be used to program many types of
computers. Other languages, such as machine languages, are designed to be
used by one specific model of computer system, or even by one specific
computer in certain research applications. The most commonly used
programming languages are highly portable and can be used to effectively
solve diverse types of computing problems. Languages like C°, PASCAL?,
and BASIC® fall into this category.

I1. Language Types

Programming languages can be classified as either low-level languages
or high-level languages. Low-level programming languages, or machine
languages, are the most basic type of programming languages and can be
understood directly by a computer. Machine languages differ depending on
the manufacturer and model of computer.® High-level languages are
programming languages that must first be translated into a machine
language before they can be understood and processed by a computer.
Examples of high-level languages are C, C++’, PASCAL, and FORTRAN.
Assembly languages are intermediate languages that are very close to
machine languages and do not have the level of linguistic sophistication

FORTRAN: FORTRAN 5, AXBFEMFET (Formula Translation BZEE) . E4E /'fortren /e
COBOL: COBOL &%, T # kL ##E F &S (Common Business-Oriented Language BI45#%), iR4E /'keubal /.
C: CiEs, —HEFEINES.

PASCAL: PASCAL &%, ALSEERFERNEEFMAEN - WA K (Blaise Pascal) Mrf, i
/ 'peeskdl / B, / pa:ska:l /o

BASIC: BASICiEE, ¥I¥EBHRK SIS (Beginner’s All-purpose Symbolic /nstruction Code ¥ F £}
46R&) , EAF /peisik /o

¢ Machine languages differ depending on the manufacturer and model of computer.: B35 Z W EHLHIE
58S RFEEFK .

C++: C+HESH, —FHRNZRMEFRIES.
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exhibited by other high-level languages, but must still be translated into
machine language.

1. Machine Languages

In machine languages, instructions are written as sequences of 1s and
Os, called bits, that a computer can understand directly. An instruction in
machine language generally tells the computer four things: (1) where to find
one or two numbers or simple pieces of data in the main computer memory
(Random Access Memory, or RAM), (2) a simple operation to perform,
such as adding the two numbers together, (3) where in the main memory to
put the result of this simple operation, and (4) where to find the next

executable
/‘eksikju:tabl / instruction to perform. While all executable programs are eventually read
a. ATATHY by the computer in machine language, they are not all programmed in

machine language. It is extremely difficult to program directly in machine
language because the instructions are sequences of 1s and 0s. A typical
instruction in a machine language might read 10010 1100 1011 and mean

register / redzista /

n EiEE add the contents of storage register A to the contents of storage register B.
;;of: g ];e;glmr 2. High-Level Languages
statement

r'stoftmant / High-level languages are relatively sophisticated sets of statements
n. &4 utilizing words and syntax from human language. They are more similar to
normal human languages than assembly or machine languages and are
therefore easier to use for writing complicated programs. These
programming languages allow larger and more complicated programs to be
developed faster. However, high-level languages must be translated into

compiler

/kar:pa“ o/ machine language by another program called a compiler before a computer
n. wiFEF, can understand them. For this reason, programs written in a high-level
GRiFEe

language may take longer to execute and use up more memory than
programs written in an assembly language.

3. Assembly Languages

Computer programmers use assembly languages to make machine-
language programs easier to write. In an assembly language, each statement
corresponds roughly to one machine language instruction. An assembly
language statement is composed with the aid of easy to remember commands.
The command to add the contents of storage register A to the contents of
storage register B might be written ADD B, 4 in a typical assembly
language statement. Assembly languages share certain features with
machine languages. For instance, it is possible to manipulate specific bits in
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both assembly and machine languages. Programmers use assembly languages
when it is important to minimize the time it takes to run a program, because
the translation from assembly language to machine language is relatively
simple. Assembly languages are also used when some part of the computer
has to be controlled directly, such as individual dots on a monitor or the
flow of individual characters to a printer.

III. Classification of High-Level Languages

High-level languages are commonly classified as procedure-oriented,
functional, object-oriented, or logic languages. The most common
high-level languages today are procedure-oriented languages. In these
languages, one or more related blocks of statements that perform some
complete function are grouped together into a program module, or
procedure, and given a name such as “procedure A.” If the same sequence
of operations is needed elsewhere in the program, a simple statement can be
used to refer back to the procedure. In essence,! a procedure is just a
mini-program. A large program can be constructed by grouping together
procedures that perform different tasks. Procedural languages allow
programs to be shorter and easier for the computer to read, but they require
the programmer to design each procedure to be general enough to be used
in different situations.

Functional languages treat procedures like mathematical functions
and allow them to be processed like any other data in a program. This
allows a much higher and more rigorous level of program construction.
Functional languages also allow variables—symbols for data that can be
specified and changed by the user as the program is running—to be given
values only once. This simplifies programming by reducing the need to be
concerned with the exact order of statement execution, since a variable does
not have to be redeclared, or restated, each time it is used in a program
statement. Many of the ideas from functional languages have become key
parts of many modern procedural languages.

Object-oriented languages are outgrowths of functional languages.
In object-oriented languages, the code used to write the program and the
data processed by the program are grouped together into units called objects.
Objects are further grouped into classes, which define the attributes objects
must have. A simple example of a class is the class Book. Objects within

in essence: X L, LHE L.
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this class might be Novel and Short Story. Objects also have certain
functions associated with them, called methods. The computer accesses an
object through the use of one of the object’s methods. The method performs
some action to the data in the object and returns this value to the computer.
Classes of objects can also be further grouped into hierarchies, in which
objects of one class can inherit methods from another class. The structure
provided in object-oriented languages makes them very useful for
complicated programming tasks.

Logic languages use logic as their mathematical base. A logic program
consists of sets of facts and if-then rules, which specify how one set of facts
may be deduced from others, for example:

If the statement X is true, then the statement Y is false.

In the execution of such a program, an input statement can be logically
deduced from other statements in the program. Many artificial intelligence
programs are written in such languages.

IV. Language Structure and Components

Programming languages use specific types of statements, or
instructions, to provide functional structure to the program. A statement in a
program is a basic sentence that expresses a simple idea—its purpose is to
give the computer a basic instruction. Statements define the types of data
allowed, how data are to be manipulated, and the ways that procedures and
functions work. Programmers use statements to manipulate common
components of programming languages, such as variables and macros
(mini-programs within a program).

Statements known as data declarations give names and properties to
elements of a program called variables. Variables can be assigned different
values within the program. The properties variables can have are called
types, and they include such things as what possible values might be saved
in the variables, how much numerical accuracy is to be used in the values,
and how one variable may represent a collection of simpler values in an
organized fashion, such as a table or array. In many programming
languages, a key data type is a pointer. Variables that are pointers do not
themselves have values; instead, they have information that the computer
can use to locate some other variable—that is, they point to another
variable.
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An expression is a piece of a statement that describes a series of
computations to be performed on some of the program’s variables, such as
X+Y/Z, in which the variables are X, Y, and Z and the computations are
addition and division. An assighment statement assigns a variable a value
derived from some expression, while conditional statements specify
expressions to be tested and then used to select which other statements
should be executed next.

Procedure and function statements define certain blocks of code as
procedures or functions that can then be returned to later in the program.
These statements also define the kinds of variables and parameters the
programmer can choose and the type of value that the code will return when
an expression accesses the procedure or function.'! Many programming
languages also permit minitranslation programs called macros. Macros
translate segments of code that have been written in a language structure
defined by the programmer into statements that the programming language
understands.

V. History

Programming languages date back almost to the invention of the
digital computer in the 1940s. The first assembly languages emerged in the
late 1950s with the introduction of commercial computers. The first
procedural languages were developed in the late 1950s to early 1960s:
FORTRAN, created by John Backus?, and then COBOL, created by Grace
Hopper®. The first functional language was LISP*, written by John
McCarthy’ in the late 1950s. Although heavily updated, all three languages
are still widely used today.

In the late 1960s, the first object-oriented languages, such as
SIMULAS, emerged. Logic languages became well known in the mid 1970s
with the introduction of PROLOG’, a language used to program artificial
intelligence software. During the 1970s, procedural languages continued to

! These statements also define the kinds of variables and parameters the programmer can choose and the type of
value that the code will return when an expression accesses the procedure or function.: XEEAJE R F R
AEMERNSHEME, URREXV IR EEE, ABEMER NP,

John Backus: 2% « B (1924—2007), EEHEHAER.

Grace Murray Hopper: ¥EHT « BRE « BH (1906—1992) , (EBFFE/¥, MAKER, +HIIEFE
EHIRE, 191 EWERTLER TR EME.

LISP: LISPiEE, RAEES (List Processing I E).

John McCarthy: 298 « F-F8 (1927—2011), EETEVR¥ERK.

SIMULA: SIMULA #EE, fiEWET, BAES (Simulation Language M5 ).

PROLOG: PROLOG #EH, EREFRITET (Programming in Logic BI4EE ).
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develop with ALGOL', BASIC, PASCAL, C, and Ada. SMALLTALK? was
a highly influential object-oriented language that led to the merging of
object-oriented and procedural languages in C++ and more recently in
JAVA®. Although pure logic languages have declined in popularity,
variations have become vitally important in the form of relational
languages for modern databases, such as SQL4.

Exercises -

L Fill in the blanks with the information given in the text:

1. A programming language is any language that can be used
to write a sequence of that can ultimately be processed and
executed by a computer.

2. We can classify programming languages under two types:
languages and languages.

3. A(n) language is a low-level language in binary code that
a computer can understand and execute directly.

4. High-level languages must first be translated into a(n)
language before they can be understood and processed by a computer.

5. High-level languages are commonly classified as procedure-oriented,
, object-oriented, or languages.

6. In an assembly language, each corresponds roughly to
one machine language instruction.

7. In procedure-oriented languages, onc or more related blocks of
statements that perform some complete function are grouped together into a
program , or procedure.

8. The history of programming languages can be traced back almost to
the invention of the computer in the 1940s.

k>

ALGOL: ALGOLEH, #iEEE (Algorithmic Language HIZEE) , iRAE 1 'wlgol /e

SMALLTALK: SMALLTALK &%, 1 IBM (EFERAVEAT) FR. A ANHE EE-AHEENE
MEFRITESHE - NEENERT R,

JAVA: Java BT, —FEHHAOUEIIES, TUBFERELT.

SOL: #{kBEWIES (Structured Query Language & 7 EF45R8 ).
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II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. storage register 11. AIHATRESF

2. function statement 12. FEPiER

3. program statement 13. &H1EH]

4. object-oriented language 14. BEHIER]

5. assembly language 15. BHBIES

6. intermediate language 16. Hl28ES

7. relational language 17. REAES

8. artificial language 18. BF®ItiES
9. data declaration 19. BATUHHEHLER
10. Structured Query Language 20. WWEHEFR

IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

reuse translate step memory
high-level computer machine execution
program processing inconvenient separate
programming combine programmer powerful

A programming language is a language used to write instructions for
the computer. It lets the programmer express data in a symbolic
manner without regard to machine-specific details.

The difficulty of writing programs in the language of Os and

Is led first to the development of assembly language, which allows
to use mnemonics (BIiCFF) for instructions and symbols for

variables. Such programs are then by a program known as an
assembler (L2, L9 %%) into the binary encoding used by the
. Other pieces of system software known as linking loaders (E#

AR pieces of assembled code and load them into the
machine’s main unit, where they are then ready for execution.
The concept of linking pieces of code was important, since it
allowed “libraries” of to be built up to carry out common
tasks—a first toward the increasingly emphasized notion of
software . Assembly language was found to be sufficiently

that higher-level languages (closer to natural languages) were
invented in the 1950s for easier, faster ; along with them came the
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need for compilers, programs that translate language programs
into machine code. As programming languages became more and
abstract, building efficient compilers that create high-quality code in terms
of speed and storage consumption became an interesting
computer science problem in itself.

IV. Translate the following passage from English into Chinese:

Object-oriented programming (OOP) languages, such as C++ and Java,
are based on traditional high-level languages, but they enable a programmer
to think in terms of collections of cooperating objects instead of lists of
commands. Objects, such as a circle, have properties such as the radius (¥
#2) of the circle and the command that draws it on the computer screen.
Classes of objects can inherit features from other classes of objects. For
example, a class defining squares can inherit features such as right angles
from a class defining rectangles (£ 77 J&). This set of programming classes
simplifies the programmer’s task, resulting in more “reusable” computer
code. Reusable code allows a programmer to use code that has already been
designed, written, and tested. This makes the programmer’s task easier, and
it results in more reliable and efficient programs.
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The Java language is a remarkable example of programming language
evolution. Java builds on the familiar and useful features of C++ while

superfluous removing its complex, dangerous, and superfluous elements. The result is a
/ sfur'paifluas / language that is safer, simpler, and easier to use. The following sections

a. ZREY TR
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ALK T

describe Java in contrast to C++.
1. Java Is Familiar and Simple

If you have ever programmed in C++, you will find Java’s appeal to be
instantaneous. Since Java’s syntax mirrors that of C++, you will be able to
write Java programs within minutes. Your first programs will come quickly
and easily, with very little programming overhead.

You will have the feeling that you have eliminated a lot of clutter from
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your programs—and you will have. All the cryptic header files and
preprocessor statements of C and C++ are gone. All the arcane #define'
statements and typedefs’ have been taken away. You will no longer have to
delve through several levels of header files to correctly reference AP’ calls.
And no one will have to suffer to figure out how to use your software.

Java programs simply import the software packages they need. These
packages may be in another directory, on another drive, or on a machine on
the other side of the Internet. The Java compiler and interpreter figure out
what objects are referenced and supply the necessary linkage.

2. Java Is Object-Oriented

If you think C++ is an object-oriented programming language, you are
in for a big surprise®. After using Java to write a few programs, you’ll get a
better feeling for what object-oriented software is all about.

Java deals with classes and objects, pure and simple’. They aren’t just
more data structures that are available to the programmer—they are the
basis for the entire programming language.

In C++, you can declare a class, but you don’t have to. You can declare
a structure or a union instead. You can declare a whole bunch of loosely
associated variables and use them with C-style functions. In Java, classes
and objects are at the center of the language. Everything else revolves
around them. You can’t declare functions and procedures. They don’t exist.
You can’t use structures, unions, or typedefs. They’re gone, too. You either
use classes and objects or you don’t use Java. It’s that simple.

Java provides all the luxuries of object-oriented programming: class
hierarchy, inheritance, encapsulation, and polymorphism—in a context
that is truly useful and efficient.

The main reason for developing object-oriented software, besides
clarity and simplicity, is the desperate hope that somehow the objects you
develop will be reused. Java not only encourages software reuse, it demands
it. To write any sort of Java program, no matter how simple, you must build

W -

w

#define: CiEE PHRETFH, HAERELRHE X

tpedef: CETHHNHRER, REGRRE LS X.

API: N/ (Adpplication Program Interface & FFH4ERE ).

you are in for a big surprise: FR—EEAE—MH. AP K be in for AFELE, BH “HELSLH” .

“HEEHER” .

pure and simple: 2B, AHFTAMNK.
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on the classes and methods of the Java API.

Once you have begun developing software in Java, you have two
choices:

e Build on the classes you have developed, thereby reusing them.
e Rewrite your software from scratch, copying and tailoring useful
parts of existing software.

With Java, the temptation to start from scratch is no longer appealing.
Java’s object-oriented structure forces you to develop more useful, more
tailorable, and much simpler software the first time around'.

3. Java Is Safer and More Reliable

Java is safer to use than C++ because it keeps you from doing the
things that you do badly, while making it easier to do the things that you do
well.

Java won’t automatically convert data types. You have to explicitly
convert from one class to another. C++, under the most undesirable
conditions, will automatically convert one type to another. It has all the
flexibility of assenibly code. Java doesn’t assume that you know what you
are doing. It makes sure that you do.

C++ pointers don’t exist in Java. You can no longer access cbjects
indirectly or by chance. You don’t need to. You declare objects and
reference those objects directly. Complex pointer arithmetic is avoided. If
you need an indexed set of objects, you can use an array of objects. The
concept of “the address of an object” is eliminated from the programming
model, and another assembly language dinosaur is laid to rest. As a result, it
becomes much easier to do things correctly in Java.

Java’s reliability extends beyond the language level to the compiler
and the runtime system. Compile-time checks identify many programming
errors that go undetected in other programming languages. These checks go
beyond syntactic checking to ensure that statements are semantically
correct.

Runtime checks are also more extensive and effective. Remember your
teacher or mom telling you to “Check your work twice to make sure it’s

the first time around: XK around @IiE, TR something that has happened before or things that
happen regularly, AR ZBRIIHAMBHFUNKELTREFERE, ABTHEBEWLKX,
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right”? The Java linker understands class types and performs
compiler-level type checking, adding redundancy to reliability. It also
performs bounds checking and eliminates indirect object access, even
under error conditions.

4. Java Is Secure

If you gave a skilled hacker a program written in C or C++ and told
him to find any security flaws, there are half a dozen things that he would
immediately look for: gaining access to the operating system, causing an
unexpected return of control, overwriting critical memory areas, acquiring
the ability to spoof or modify other programs, browsing for security
information, and gaining unauthorized access to the file system.

Why is C or C++ more vulnerable than Java? When a programmer
develops software, he or she usually focuses on how to get the software to
work correctly and efficiently. C and C++ do not constrain the programmer
from meeting these goals and provide a number of flexible features that
enable the programmer to meet his end. The hacker is also able to take
advantage of these features and use them in ways that weren’t originally
intended, causing the undesirable consequences identified in the previous
paragraph. In short, C and C++ provide a great offense, but no defense. Java,
on the other hand, is defensive by nature. Every time a Java-enabled
browser downloads a compiled Java class, such as an applet, it runs the risk
of running Trojan horse code. Because of this ever-present threat, it
subjects the code to a series of checks that ensure that it is correct and
secure.

The Java runtime system is designed to enforce a security policy that
prevents execution of malicious code. It does this by remembering how
objects are stored in memory and enforcing correct and secure access to
those objects according to its security rules. It performs bytecode
verification by passing compiled classes through a simple theorem prover
that either proves that the code is secure or prevents the code from being
loaded and executed. The class is Java’s basic execution unit and security is
implemented at the class level.

The Java runtime system also segregates software according to its
origin. Classes from the local system are processed separately from those of
other systems. This prevents remote systems from replacing local system
software with code that is less trustworthy.
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Java-enabled browsers, such as HotJava', allow the user to control the
accesses that Java software may make of the local system. When a Java
applet needs permission to access local resources, such as files, a security
dialog box is presented to the user, requesting explicit user permission. This
“Mother may I?” approach ensures that the user always has the final say in
the security of his system.

5. Java Is Multithreaded

Java, like Ada, and unlike other languages, provides built-in language
support for multithreading. Multithreading allows more than one thread
of execution to take place within a single program. This allows your
program to do many things at once: make the Duke dance, play his favorite
tune, and interact with the user, seemingly all at the same time.
Multithreading is an important asset because it allows the programmer to
write programs as independent threads, rather than as a convoluted gaggle
of intertwined activities. Multithreading also allows Java to use idle CPU
time to perform necessary garbage collection and general system
maintenance, enabling these functions to be performed with less impact on
program performance.

Writing multithreaded programs is like dating several people
concurrently. Everything works fine until the threads start to interact with
each other in unexpected ways. Java provides the support necessary to make
multithreading work safely and correctly. Java supports multithreading by
providing synchronization capabilities that ensure that threads share
information and execution time in a way that is thread safe.

6. Java Is Interpreted and Portable

While it is true that compiled code will almost always run more
quickly than interpreted code, it is also true that interpreted code can
usually be developed and fielded more inexpensively, more quickly, and in
a more flexible manner. It is also usually much more portable.

Java, in order to be a truly platform-independent programming
language, must be interpreted. It does not run as fast as compiled native
code, but it doesn’t run much slower, either. For the cases where execution
in native machine code is absolutely essential, work is underway to
translate Java bytecode into machine code as it is loaded.

! Hotlava: Hi%E Sun A8 (KFEMERZAT) FRAIZH Java FFRIFHEHY Internet F W28,
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The advantages of being interpreted outweigh any performance
impacts. Because Java is interpreted, it is much more portable. If an
operating system can run the Java interpreter and support the Java API, then
it can faithfully run all Java programs.

Interpreted programs are much more easily kept up-to-date. You don’t
have to recompile them for every change. In Java, recompilation is
automatic. The interpreter detects the fact that a program’s bytecode file is

out-of-date with respect to its source code file and recompiles it as it is
loaded.

Because of Java’s interpreted nature, linking is also more powerful and
flexible. Java’s runtime system supports dynamic linking between local
class files and those that are downloaded from across the Internet. This
feature provides the basis for Web programming.

7. Java Is the Programming Language of the Web

Java has become the de facto programming language of the Web. It is
being licensed by nearly every major software company. It has some
offshoots and potential compefition, such as JavaScriptI and VBScriptz, but
it remains the first Web programming language and the most powerful
language for developing platform-independent software.

Java is also evolving beyond the Web and becoming a key component
in distributed application development. Some releases of Sun’s products
emphasize Java’s importance to distributed object-based software development.
Several other vendors have introduced products that enable Java to be
integrated into the Common Object Request Broker Architecture (CORBA>),
which is the framework for distributed object communication.

Exercises

I. Fill in the blanks with the information given in the text:

1. Java is an object-oriented programming language, for which classes
and are the basis.

! JavaScript: Java BHAES.
> VBScript: Visual Basic HAES.
> CORBA: 2RI HRACH(FEFF) 4k & 254 Common Object Request Broker Architecture (8 - RH5ER ).
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2. Java is designed to be
for programming Web applications, since users access the Web from many

which makes it a useful language

types of computers.

3. Java provides built-in language support for . That is, it
allows more than one thread of execution to take place within a single
program.

4. The Java system is designed to enforce a security policy

that prevents execution of malicious code.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. native code 6. Y1.3%H5
2. header file 7. IC4wh5
3. multithreaded program 8. WP ALERF
4, Java-enabled browser 9. MR

5. malicious code 10. KER
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Imagine you have a problem that requires 20 numbers to be processed.
You need to read them, process them, and print them. You must also keep
these 20 numbers in memory for the duration of the program. You can
define 20 variables, each with a different name, as shown in Figure 3C-1.

—.
—
—

—

—

Numbers

Figure 3C-1: Twenty Individual Variables

But having 20 different names creates another problem. How can you
read 20 numbers from the keyboard and store them? To read 20 numbers
from the keyboard, you need 20 references, one to each variable.'
Furthermore, once you have them in memory, how can you print them? To
print them, you need another 20 references. In other words, you need the
flowchart in Figure 3C-2 to read, process, and print these 20 numbers.

Although this may be acceptable for 20 numbers, it is definitely not
acceptable for 200 or 2000 or 20,000 numbers. To process large amounts of
data, you need a powerful data structure such as an array. An array is a
fixed-size, sequenced collection of elements of the same data type. Since an
array is a sequenced collection, you can refer to the elements in the array as
the first element, the second element, and so forth until you get to the last
clement. If you were to put your 20 numbers into an array, you could

' To read 20 numbers from the keyboard, you need 20 references, one to each variable.: J1 T W@k FiEA 204
o, REE 201510, §M5IAMNE-IER.
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designate designate the first element number, as shown in Figure 3C-1. In a similar
/ 'dezigneit / fashion, you could refer to the second number as number; and the third
;ﬁ ;E ?%;E% number as number,. Continuing the series, the last number would be
subscript number,o. The subscripts indicate the ordinal number of the element
/"sAbskript / counting from the beginning of the array.’

n. -F*/i:’ ﬁ&

ordinal / '5:dinal/ START
a. RFFRY

ordinal number
F?iﬁ : Read ’i’
number 0

Read
number 19
Process
20 numbers
Print

Number 0

Print
Number 19

Figure 3C-2: Processing Individual Variables
What you have seen is that the elements of the array are individually
address / o'dres / addressed through their subscripts (Figure 3C-3).> The array as a whole
v. Sublk: Sk has a name, number, but each member can be accessed individually using

its subscript.

The advantages of the array would be limited if you didn’t also have

The subscripts indicate the ordinal number of the element counting from the beginning of the array.: TR
TCRMNBA T LB R

* the elements of the array are individually addressed through their subscripts: BAMTERETH FHFLHE
E Bﬁﬂgtk o )
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programming
construct

oYL

bracket / ‘breekit /

n. $f4

square bracket

Fr &

notation

/ nau'teif an /

n. FRidiks WY
indexing / indeksin /
n. WEI; 5L
looping / lu:pin /

n. fiiE: RS
frequency array

RS- ¢ ]

programming constructs that allow you to process the data more conveniently.
Fortunately, there is a powerful set of programming constructs, loops, that
makes array processing easy.

— oo o1 [
number 1 number [1] —
number 2 number [2] —
number 18 | number [18] _
number 19 . number [19] _
3 Nrs Numbers
a) Subscript Form b) Index Form

Figure 3C-3: Arrays with Subscripts and Indexes

You can use loops to read and write the elements in an array. You can
use loops to add, subtract, multiply, and divide the elements. You can also
use loops for more complex processing such as calculating averages. Now it
does not matter if there are 2, 20, 200, 2000, or 20,000 eclements to be
processed. Loops make it easy to handle them all.

But one question still remains: How can you write an instruction so
that one time it refers to the first element of an array and the next time it
refers to another element? It is really quite simple: You simply borrow from
the subscript concept you have been using. Rather than using subscripts,
however, you place the subscript value in square brackets. Using this
notation, you refer to number, as number[0].

Following the convention, number; becomes number[l] and
number;, becomes number[19]. This is known as indexing. Using a
typical reference, you now refer to your array using the variable.! The
flowchart to process your 20 numbers using an array and looping is in

Figure 3C-4.

In the following section, we study one array application: the frequency
array and its graphical representation.

Using a typical reference, you now refer to your array using the variable.: {FHR—A#BIWSIH, IREtar L4

PR BRI EA .
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number [0] &
number [1] E
number [2] [ o
number [3] [EREENNEE

number [4] §

number [98]

number [99] SRS

fori=0to 19
READ
number [i ]

PROCESS
20 numbers

fori=0to 19

PR]:'NT
number [ i ]

Figure 3C-4: Processing an Array

This value shows
how many Os are in
number.

frequency [0]
frequency [1]
frequency [2]

frequency [18]
frequency [19]

This value shows
how many 19s are in
number.

Frequency

Numbers

Figure 3C-5: Frequency Array

A frequency array shows the number of elements with the same value
found in a series of numbers. For example, suppose you have taken a
sample of 100 values between 0 and 19. You want to know how many of
the values are 0, how many are 1, how many are 2, and so forth up through
19.
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You can read these values into an array called numbers. Then you
create an array of 20 elements that will show the frequency of each value in
the series (Figure 3C-5).

histogram
/ 'histaugraem /

n. H7H, JER A A histogram is a pictorial representation of a frequency array. Instead

$ R 4

ﬁf fjﬁ/ 4 of printing the values of the elements to show the frequency of each number,
n. % #EHE you print a histogram in the form of a bar chart. For example, Figure 3C-6
bar chart is a histogram for a set of numbers in the range 0 to 19. In this example,
%%E . ) asterisks (*) are used to build the bar. Each asterisk represents one
asterisk / ‘=astorisk /

n A= occurrence of the data value.

0 0
four 1s
1 4 sekdok
2 7 skdekokddkok
37
seven 3s
18 2k
19 o zero 19s
Figure 3C-6: Histogram
one-dimensional
array —4E 54 The arrays discussed so far are known as one-dimensional arrays
linear / ‘linia / because the data are organized linearly in only one direction. Many
aﬁg‘ﬂé E20LEE applications require that data be stored in more than one dimension. One

common example is a table, which is an array that consists of rows and
columns. Figure 3C-7 shows a table, which is commonly called a
two-dimensional array. Note that arrays can have three, four, or more
dimensions. However, the discussion of multidimensional arrays is

two-dimensional
array — 434

multidimensional
array L4504 beyond the scope of this section.

The indexes in the definition of a two-dimensional array represent
rows and columns.! This format maps the way the data are laid out in

memory.? If you were to consider memory as a row of bytes with the

The indexes in the definition of a two-dimensional array represent rows and columns.: & X _ A MRT| 4
RAITHF .
% This format maps the way the data are laid out in memory.: XFFE IR T BUREFMER T IEETR.
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view / vju:/

n. YLE

lowest address on the left and the highest address on the right, then an array
would be placed in memory with the first element to the left and the last
element to the right. Similarly, if the array is two-dimensional, then the first
dimension is a row of elements that is stored to the left. This is known as
“row-major” storage (Figure 3C-8).!

First Dimension (rows)

Second Dimension (columns)

Figure 3C-7: Two-Dimensional Array

00 01 02 03 04
10 11 12 13 14
User’s View
row 0 row 1
00 01 02 ] 03 u 04 ' 10 11 12 13 14
[0J{01  [oj(11  [oj2]1  [O](3]  [O][4] (100 [0y e o e oo 4l
Memory View

Figure 3C-8: Memory Layout

' This is known as “row-major” storage.: XEHETRN “UITHEM” 4. row-major TR “LUTHER” .

“IFiREm” .
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Exercises

1. Fill in the blanks with the information given in the text:

1. Given the array called object with 20 elements, if you see the
term objectig, you know the array is in form; if you see the
term object[10], you know the array is in form.

2. In most programming languages, an array is a static data structure.
When you define an array, the size is

3. A(n) is a pictorial representation of a frequency array.

4. An array that consists of just rows and columns is probably a(n)
array.

II. Translate the followiﬁg terms or phrases from English into
Chinese and vice versa:

1. bar chart 5. APHLA
2. frequency array 6. Trrk
3. graphical representation 7. —HEHA
4, multidimensional array 8. ImFEEit



Unit4 Software Development
(BREFE)

Section A

Computer Program

I. Introduction

A computer program is a set of instructions that directs a computer to
perform some processing function or combination of functions. For the
instructions to be carried out, a computer must execute a program, that is,

encode /en'koaud / the computer reads the program, and then follows the steps encoded in the
;ﬁf%b‘fiﬁ ;EE%) program in a precise order until completion. A program can be executed
many different times, with each execution yielding a potentially different
result depending upon the options and data that the user gives the computer.

Programs fall into two major classes: application programs and
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utility / ju:'tiliti /
n SKHAERF,
ARER
utility program
SEHERF,
~HRERF
text editor
AR,
AR
source file
W
object code

Hir (40 #

assembler
/ a'sembla /

n. 7[%&’?:
P E

interpreted
language

BRPATHIES

compiled language

WIEWATHIES

operating systems. An application program is one that carries out some
function directly for a user, such as word processing or game playing. An
operating system is a program that manages the computer and the various
resources and devices connected to it, such as RAM (random access
memory), hard drives, monitors, keyboards, printers, and modems, so that
they may be used by other programs.

I1. Program Development

Software designers create new programs by using special applications
programs, often called utility programs or development programs. A
programmer uses another type of program called a text editor to write the
new program in a special notation called a programming language. With the
text editor, the programmer creates a text file, which is an ordered list of
instructions, also called the program source file. The individual instructions
that make up the program source file are called source code. At this point, a
special applications program translates the source code into machine
language, or object code—a format that the operating system will
recognize as a proper program and be able to execute.

Three types of applications programs translate from source code to
object code: compilers, interpreters, and assemblers. The three operate
differently and on different types of programming languages, but they serve
the same purpose of translating from a programming language into machine
language.

A compiler translates text files written in a high-level programming
language—such as FORTRAN, C, or Pascal-—from the source code to the
object code all at once. This differs from the approach taken by interpreted
languages such as BASIC, in which a program is translated into object
code statement by statement as each instruction is executed. The advantage
of interpreted languages is that they can begin executing the program
immediately instead of having to wait for all of the source code to be
compiled. Changes can also be made to the program fairly quickly without
having to wait for it to be compiled again. The disadvantage of interpreted
languages is that they are slow to execute, since the entire program must be
translated one instruction at a time, each time the program is run. On the
other hand, compiled languages are compiled only once and thus can be
executed by the computer much more quickly than interpreted languages.
For this reason, compiled languages are more common and are almost
always used in professional and scientific applications.
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debugger / di:'baga/
n. AIREF,

HEEH TR

bug /bag/

n. (BIF) #iR,
R

debug / di:'bag/

v. Wik, HEkk (F2
FF) PR
source program
BEF

interpreter
program

RREF

Another type of translator is the assembler, which is used for programs
or parts of programs written in assembly language. Assembly language is
another programming language, but it is much more similar to machine
language than other types of high-level languages. In assembly language, a
single statement can usually be translated into a single instruction of
machine language. Today, assembly language is rarely used to write an
entire program, but is instead most often used when the programmer needs
to directly control some aspect of the computer’s function.

Programs are often written as a set of smaller pieces, with each piece
representing some aspect of the overall application program. After each
piece has been compiled separately, a program called a linker combines all
of the translated pieces into a single executable program.

Programs seldom work correctly the first time, so a program called a
debugger is often used to help find problems called bugs. Debugging
programs usually detect an event in the executing program and point the
programmer back to the origin of the event in the program code.

Recent programming systems, such as Java, use a combination of
approaches to create and execute programs. A compiler takes a Java source
program and translates it into an intermediate form. Such intermediate
programs are then transferred over the Internet into computers where an
interpreter program then executes the intermediate form as an application
program.

I11. Program Elements

Most programs are built from just a few kinds of steps that are repeated
many times in different contexts and in different combinations throughout
the program. The most common step performs some computation, and then
proceeds to the next step in the program, in the order specified by the

programmer.

Programs often need to repeat a short series of steps many times, for
instance in looking through a list of game scores and finding the highest
score. Such repetitive sequences of code are called loops.

One of the capabilities that make computers so useful is their ability to
make conditional decisions and perform different instructions based on the
values of data being processed. If-then-else statements implement this
function by testing some piece of data and then selecting one of two
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subroutine
/'sabruztiin/
n. FHIRE,
T (BT B

precede
/.pri:'si:d, pri- /
v. R 2 6T,
T

routine / ru:'tirn/

n. B, BITRF
library routine
ERFF, B (7))
By, BEERT
By

system routine

RGH AT R UF)

realign / ri:a'lain /

v. EHR
cartridge / 'ka:trids /
n. x)'%.m.’ @.

ink cartridge

=a

sequences of instructions on the basis of the result. One of the instructions
in these alternatives may be a goto statement that directs the computer to
select its next instruction from a different part of the program. For example,
a program might compare two numbers and branch to a different part of the
program depending on the result of the comparison:

Ifx is greater than y
then

goto instruction #10
else continue

Programs often use a specific sequence of steps more than once. Such
a sequence of steps can be grouped together into a subroutine, which can
then be called, or accessed, as needed in different parts of the main program.
Each time a subroutine is called, the computer remembers where it was in
the program when the call was made, so that it can return there upon
completion of the subroutine. Preceding each call, a program can specify
that different data be used by the subroutine, allowing a very general piece
of code to be written once and used in multiple ways.

Most programs use several varieties of subroutines. The most common
of these are functions, procedures, library routines, system routines, and
device drivers. Functions are short subroutines that compute some value,
such as computations of angles, which the computer cannot compute with a
single basic instruction. Procedures perform a more complex function, such
as sorting a set of names. Library routines are subroutines that are written
for use by many different programs. System routines are similar to library
routines but are actually found in the operating system. They provide some
service for the application programs, such as printing a line of text. Device
drivers are system routines that are added to an operating system to allow
the computer to communicate with a new device, such as a scanner, modem,
or printer. Device drivers often have features that can be executed directly
as applications programs. This allows the user to directly control the device,
which is useful if, for instance, a color printer needs to be realigned to
attain the best printing quality after changing an ink cartridge.

IV. Program Function

Modern computers usually store programs on some form of magnetic
storage media that can be accessed randomly by the computer, such as the
hard drive disk permanently located in the computer, or a portable floppy
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memory location

BT
default / di'fo:lt /
n. BRIA, B4,
REGEWREHE

reformat
/.rivformeet /

v. EHTRE AL

prompt /prompt/
V. %%ﬁ%: %EE
system call

REHA

player piano

HEHE

punch card

FHER

disk. Additional information on such disks, called directories, indicates the
names of the various programs on the disk, when they were written to the
disk, and where the program begins on the disk media. When a user directs
the computer to execute a particular application program, the operating
system looks through these directories, locates the program, and reads a
copy into RAM. The operating system then directs the CPU (central
processing unit) to start executing the instructions at the beginning of the
program. Instructions at the beginning of the program prepare the computer
to process information by locating free memory locations in RAM to hold
working data, retrieving copies of the standard options and defaults the user
has indicated from a disk, and drawing initial displays on the monitor.

The application program requests a copy of any information the user
enters by making a call to a system routine. The operating system converts
any data so entered into a standard internal form. The application then uses
this information to decide what to do next—for example, perform some
desired processing function such as reformatting a page of text, or obtain
some additional information from another file on a disk. In either case, calls
to other system routines are used to actually carry out the display of the
results or the accessing of the file from the disk.

When the application reaches completion or is prompted to quit, it
makes further system calls to make sure that all data that needs to be saved
has been written back to disk. It then makes a final system call to the
operating system indicating that it is finished. The operating system then
frees up the RAM and any devices that the application was using and awaits
a command from the user to start another program.

V. History

People have been storing sequences of instructions in the form of a
program for several centuries. Music boxes of the 18th century and player
pianos of the late 19th and early 20th centuries played musical programs
stored as series of metal pins, or holes in paper, with each line (of pins or
holes) representing when a note was to be played, and the pin or hole
indicating what note was to be played at that time. More elaborate control
of physical devices became common in the early 1800s with French
inventor Joseph-Marie Jacquard’s invention of the punch-card controlled
weaving loom. In the process of weaving a particular pattern, various parts
of the loom had to be mechanically positioned. To automate this process,
Jacquard used a single paper card to represent each positioning of the loom,
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with holes in the card to indicate which loom actions should be done. An
tapestry / taepistri/ entire tapestry could be encoded onto a deck of such cards, with the same
o. 8. 8 deck yielding the same tapestry design each time it was used. Programs of

over 24,000 cards were developed and used.

The world’s first programmable machine was designed—although

never fuily built—by the English mathematician and inventor, Charles

Babbage. This machine, called the Analytical Engine, used punch cards

similar to those used in the Jacquard loom to select the specific arithmetic

operation to apply at each step. Inserting a different set of cards changed the

counterpart computations the machine performed. This machine had counterparts for
;k;l}ngzgg (A almost everything found in modern computers, although it was mechanical
rather than electrical. Construction of the Analytical Engine was never

completed because the technology required to build it did not exist at the time.

The first card deck programs for the Analytical Engine were developed
by British mathematician Augusta Ada Byron, daughter of the poet Lord
Byron'. For this reason she is recognized as the world’s first programmer.

The modern concept of an internally stored computer program was
first proposed by Hungarian-American mathematician John von Neumann
in 1945. Von Neumann’s idea was to use the computer’s memory to store
the program as well as the data. In this way, programs can be viewed as
data and can be processed like data by other programs. This idea greatly
simplifies the role of program storage and execution in computers.

VI. The Future

The field of computer science has grown rapidly since the 1950s due to
the increase in their use. Computer programs have undergone many changes
during this time in response to user need and advances in technology.
Newer ideas in computing such as parallel computing, distributed
computing, and artificial intelligence, have radically altered the traditional
concepts that once determined program form and function.

Computer scientists working in the field of parallel computing, in
which multiple CPUs cooperate on the same problem at the same time, have
introduced a number of new program models. In paraliel computing parts of
a problem are worked on simultaneously by different processors, and this
speeds up the solution of the problem. Many challenges face scientists and
engineers who design programs for parallel processing computers, because

' Lord Byron: FFRIEF (1788—1824) , EEi# A, 24 George Gordon Byron.
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of the extreme complexity of the systems and the difficulty involved in
making them operate as effectively as possible.

Another type of parallel computing called distributed computing uses
CPUs from many interconnected computers to solve problems. Often the
computers used to process information in a distributed computing
application are connected over the Internet. Internet applications are
becoming a particularly useful form of distributed computing, especially
with programming languages such as Java. In such applications, a user logs
on' 1o a Web site and downloads a Java program onto their computer.
When the Java program is run, it communicates with other programs at its
home Web site, and may also communicate with other programs running on
different computers or Web sites.

Research into artificial intelligence (AI) has led to several other new
styles of programming. Logic programs, for example, do not consist of
individual instructions for the computer to follow blindly, but instead

inference engine consist of sets of rules: if x happens then do y. A special program called an
HEFEHL inference engine uses these rules to “reason” its way to a conclusion when
presented with a new problem. Applications of logic programs include

automatic monitoring of complex systems, and proving mathematical theorems.

A radically different approach to computing in which there is no
program in the conventional sense is called a neural network. A neural
network is a group of highly interconnected simple processing elements,
designed to mimic the brain. Instead of having a program direct the
information processing in the way that a traditional computer does, a neural
network processes information depending upon the way that its processing
elements are connected. Programming a neural network is accomplished by
presenting it with known patterns of input and output data and adjusting the
relative importance of the interconnections between the processing elements
until the desired pattern matching is accomplished. Neural networks are
usually simulated on traditional computers, but unlike traditional computer
programs, neural networks are able to learn from their experience.

! lOgOﬂ: ﬁi; ili:ﬂﬂ'y j&)\ff“\%o
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Exercises

I. Fill in the blanks with the information given in the text:

1. Computer programs fall into two major classes: programs
and systems.

2. There are three types of application programs to translate source
code into object code. They are compilers, interpreters, and

3. A(n) translates all the source code of a program written in
a high-level language into object code prior to the execution of the program.

4. In the case of a(n) , a program is translated into executable
form and executed one statement at a time rather than being translated
completely before execution.

5. A(n) is a program that is often used to help find problems
in other programs.
6. A(n) is a sequence of code in a program executed repeatedly,

either for a fixed number of times or until a certain condition is met.

7. When you install a new device in a computer, you have to add the
correct device to the operating system to allow the computer to
communicate with the device.

8. The modern concept of an internally stored computer program was
first proposed by in 1945.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. inference engine 11. FRPITHIES
2. system call 12. REWHETF

3. compiled language 13. WRERF

4. parallel computing 14. AR F

5. pattern matching 15. Hirflag

6. memory location 16. NRHEF

7. interpreter program 17. SLHBF

8. library routine 18. BHEEF
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9. intermediate program 19. 28
10. source file 20. BRFREESIAT

III. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

similar computer directly compiler
produce engineer assembler low-level
program instruction machine different
translation manufacturer language version

A compiler, in computer science, is a computer program that translates
source code into object code. Software write source code using
high-level programming that people can understand. Computers
cannot execute source code, but need a(n) to translate
these instructions into a(n) language called machine code.

Compilers collect and reorganize (compile) all the in a given
set of source code to object code. Object code is often the same
as or to a computer’s machine code. If the object code is the
same as the language, the computer can run the
immediately after the compiler produces its . If the object code is
not in machine language, other programs—such as , binders (B
#mFRFF), linkers, and loaders (3% A\F2/F)—finish the translation.

Most computer languages use different of compilers for
different types of or operating systems, so one language may
have compilers for personal computers (PC) and Apple
Macintosh computers. Many different often produce versions of

the same programming language, so compilers for a language may vary
between manufacturers.

IV. Translate the following passage from English into Chinese:

In software, a bug is an error in coding or logic that causes a program
to malfunction or to produce incorrect results. Minor bugs—for example, a
cursor that does not behave as expected—can be inconvenient or frustrating,
but not damaging to information. More severe bugs can cause a program to
“hang” (stop responding to commands) and might leave the user with no
alternative but to restart the program, losing any previous work that has not



Unit 4 Software Development (1A %) 79

been saved. In either case, the programmer must find and correct the error
by the process known as debugging. Because of the potential risk to
important data, commercial application programs are tested and debugged
as completely as possible before release. Minor bugs found after the
program becomes available are corrected in the next update; more severe
bugs can sometimes be fixed with special software, called patches, that
circumvents (JR3) the problem or otherwise alleviates (JE&3R) its effects.
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Section B

Model Driven Development

modeling / 'madalin /

1. Introduction

One of the oldest and most commonly used approaches to analyzing
and designing information systems is based on modeling.

n. HiE, #HE{

Modeling is the act of drawing one or more graphical representations
Tr:g;:%::i/ (or pictures) of a system. Modeling is a communication technique based on
. 1
n. (2klgy) —&x  the old saying, “a picture is worth a thousand words.”
% HEw .
building block In the FAST' methodology, system models are used to illustrate and
AL, R, communicate the DATA, PROCESS, or INTERFACE building blocks of
fafr information systems.2 This approach is called model-driven development
visualize D
/ vizjuelaiz / (MDD).
}L.‘E{gg‘;rgt& L Model-driven development techniques emphasize the drawing of
ski'p / skip / models to help visualize and analyze problems, define business requirements,
v. B&. Bt and design information systems.
consolidate
/ ken'salideit / Model-driven development is illustrated in Figure 4B-1. The
‘A’-&(E"')ﬂ% —#.  model-driven approach usually does not skip or consolidate the basic
:jtt:-fflzﬁ phases. The model-driven route takes on the appearance of a waterfall,
[ 'wortefa:l / suggesting that phases must generally be completed in sequence.4 As
n. A shown in the figure, it is possible to back up to correct mistakes or
:.mg;g? g%m'g"é omissions; however, such rework is often difficult, time consuming, and

costly.?

FAST: RAH AN FAHESL (Framework for the Application of Systems Techniques [ FRIEEL ). —Fhik{E

FFRTT

In the FAST methodology, system models are used to illustrate and communicate the DATA, PROCESS, or
INTERFACE building blocks of information systems.: TEFAST A+, REHEBHTE B RSH DATA.
PROCESS 2% INTERFACE ME#IRIFR (HiR) FLESF (3XE). DATA. PROCESS fil INTERFACE #k

ERRGUESE LG, B (FERE) BB,

G238 fBEM (H/) FlERE, RiERBRENMEER.

> MDD: BREEHFE (model-driven development {¥] 25 F FH45EL ).

The model-driven route takes on the appearance of a waterfall, suggesting that phases must generally be
completed in sequence.: BRI HBAKHET, HRRREHB—BRULTAEMWFEHK.

it is possible to back up to correct mistakes or omissions,; however, such rework is often difficult, time consuming,

and costly: BRI EZEHHRMAZRGEBMER: AT, XMETHEER. EENRE.
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Figure 4B-1: Model-Driven Development Life Cycle



82  Computer English (Fourth Edition) (v 8EHIF55) (54 /KD

premium

/ ‘prizmiem/

n. i, SR
Ak

bureaucratic

/ bjusravkraetik /

a. B (BUS) M
BN
analyst / 'zenalist /

n. SR, R

structure chart
g

blueprint

/'blu:print /

n. HHE

deliverable
Jdillivarabal /

n [EER] w24
R &
documentation

/ dokjumen'teif an /
n. SCOHgRE], SOR
il [EFR] ot
UEYE, SCEREE R

We call your attention to the following notes that correspond to Figure

4B-1.

1.

The model-driven approach places a premium on' planning
because projects tend to be large and rework tends to be costly.
During preliminary investigation, simple system models can be
useful to visualize project scope. Defining scope is critical to
estimating time and costs to complete the model-driven route.
Some system modeling techniques call for extensive modeling of
the current system to identify problems and opportunities for
improvement. This is especially true if the underlying business
processes are believed to be inefficient or bureaucratic. This may
also prove helpful if the system is very large and complex.

Most model-driven techniques require analysts to document
business requirements with “logical” system models.? Logical
models show only “what” a system must be or must do. They are
implementation independent; that is, they depict the system
independent of > any possible technical implementation.

. Many model-driven techniques require analysts to document

alternative technical solutions with “physical” system models.
Physical models show not only what a system is or does, but also
how the system is physically and technically implemented. They
are implementation dependent because they reflect technology
choices and the limitations of those technology choices.

Detailed physical models are a common product of many system
design techniques. Examples include database schemas, structure
charts, and flowcharts. They serve as a blueprint for construction
of the new system,

Construction translates the physical system models into software.”
During implementation, system models can be included in training
and user manuals for the new system.

Essentially system models are produced as a portion of the deliverables

for each phase. Once implemented, the models serve as documentation for
any changes that might be needed during the operation and support stage of

! place a (high) premium on: JR4E put a (high) premium on, 4 “BEEEEM” . “EEEM” .
2 to document business requirements with “logical” system models: Fi “3B%” RHGHERGREVEER .

FEIXE, document fEZhE, BA “HEl--HIRS” .

“Xf e BEAT SCRHAL .

* independent of: WSLT--LASH; FE, T
* Construction translates the physical system models into software.: RGMIMEH RAY BRIV BRAF .



Unit 4 Software Development (AR 83

the life cycle.
The model-driven approach offers several advantages:

e It minimizes planning overhead because all the phases are planned
up front.' (This does not mean the project cannot become
infeasible and get canceled.)

e Requirements analysis tends to be more thorough and better
documented in the model-driven approach.

e Alternative technical solutions tend to be more thoroughly
analyzed in the model-driven approach.

e System designs tend to be more sound, stable, adaptable, and
flexible because they are model-based and more thoroughly
analyzed before they are built.

e The approach is effective for systems that are well understood but
so complex that they require large project teams to complete.

e The approach works well when fulfilling user expectations and
quality are more important than cost and schedule.

There are also several disadvantages of model-driven development.
Most often cited is the long duration of projects; it takes time to collect the

validate / ‘veelideit / facts, draw the models, and validate those models. This is especially true if
v. BN CGBRO,

. users are uncertain or imprecise about their system requirements. The models
UL,

can only be as good as the users’ understanding of those requirements.
Second, pictures are not software; some argue that this reduces the users’ role
in a project to passive participation. Most users don’t get excited about
id . . .
5?“}2;?6 '#E ﬂ/ﬁ; pictures. Instead, they want to see working software and they gauge project
e progress by the existence of software (or its absence). Finally, the
model-driven approach is considered by some to be inflexible; users must
fully specify requirements before design; design must fully document
rigidity / ridsiditi technical specifications before construction; and so forth. Some view such
n TEH ZIR rigidity as impractical. Regardless, model-driven approaches remain popular.

There are several different model-driven techniques. They differ

primarily in terms of the types of models that they require the analyst to
draw and validate.

Let’s briefly examine three common model-driven development
techniques. Please note that we are only introducing the techniques here,

Y It minimizes planning overhead because all the phases are planned up front.: 'CH TR R REIRE, FAA
FH BRI HRIF . EXAET, up front A “FE” .
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not the models.
I1. Structured Analysis and Design

Structured analysis and design were two of the first formal system
modeling techniques.'

Structured analysis is a PROCESS-centered technique that is used to
model business requirements for a system. Structured analysis introduced a
modeling tool called the data flow diagram, used to illustrate business
process requirements.

Structured design is a PROCESS-centered technique that transforms
the structured analysis models into good software design models. Structured
design introduced a modeling tool called structure charts, used to illustrate
software structure to fulfill business requirements.

The information system building blocks include several possible
focuses: data, processes, and interfaces. Structured analysis and design tend
to focus primarily on the process building blocks. Thus, data flow diagrams
and structure charts focus on business and software processes in the system.
(The techniques have evolved to also consider the data building blocks as a
secondary emphasis.)

Data flow diagrams and structure charts contributed significantly to
reducing the communication gap that often exists between the nontechnical
system owners and users and the technical system designers and builders.”
For this reason, structured analysis and design are still among the most
widely practiced modeling techniques.

II1. Information Engineering (IE)

Many organizations have chosen information engineering modeling
techniques.

Information engineering is a DATA-centered but PROCESS-sensitive
technique used to model business requirements and design systems that
fulfill those requirements. Information engineering emphasizes a modeling
tool called entity relationship diagrams to model business requirements.

Structured analysis and design were two of the first formal system modeling techniques.: ZHILD T 5#H £
BEMERYREREBAR PR,
the communication gap that often exists between the nontechnical system owners and users and the technical

system designers and builders: NMEFANREWEENHS, SEERNRARHEFNGREZMH, &
L EEEFERRE .
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With respect to the information system building blocks, information
engineering tends to focus primarily on the data building blocks. Thus,
entity relationship diagrams focus on data required in the system.
Information engineering subsequently uses data flow diagrams and structure
charts to model the system’s processes that capture, store, and use that data.

Technically, information engineering is more ambitious than we have
described here. At the risk of oversimplification, information engineering
attempts to use its techniques on the organization as a whole—modeling the
organization’s entire data requirements, as opposed to a single information
system in the organization.

Regardless, the DATA-centered technique in information engineering

remains a practical option for developing individual information systems.

IV. Object-Oriented Analysis and Design (OOAD)

Object-oriented analysis and design are the new kids on the block.'
But a simplified introduction is appropriate here.

For the past 30 years, techniques such as structured analysis and design
and information engineering have deliberately separated concerns of data
from those of processes. In other words, data and process models are separate
and distinct. But these concerns must be synchronized. Object techniques are
an attempt to eliminate the separation of concerns about data and process.

Object-oriented analysis and design attempt to merge the data and
process concerns into singular comstructs called objects.”> Object-oriented
analysis and design introduced object diagrams that document a system in
terms of its objects and their interactions.

object diagram

b A

Business objects might correspond to real things of importance in the
business such as customers and the orders they place for products. Each
object consists of both the data that describes the object and the processes
that can create, read, update, and delete that object.

i With respect to the information system building blocks, object-oriented
r.::ra;ga?:n ; analysis and design significantly change the paradigm. The data and
n. Juf, vER process columns are essentially merged into a single object column. The

! Object-oriented analysis and design are the new kids on the block.: TE IR BT S5BH R XX FRm
BT CIFRIH IR BRI IR FF R E AR

2 Object-oriented analysis and design attempt to merge the data and process concerns into singular constructs

called objects.: THRXE5 T HEIHR BN SEIR MG IS REE XN BERA BRI S8 —GHT,
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models then focus on identifying objects, building objects, and assembling
appropriate objects into useful information systems.

Object models are also extendable to the interface building blocks of
the information system framework. Most contemporary computer user
interfaces are already based on object technology. For example, both the
Microsoft Windows and Netscape Navigator' interfaces use standard
objects such as windows, frames, drop-down menus, radio buttons,
check boxes, scroll bars, and the like. Consider a window object. It can be
characterized in terms of data such as height, width, color, and so on. And it
has methods such as minimizing, maximizing, resizing, and so forth.
Object programming technologies such as C++, Java, Smalltalk, and Visual
Basic® are used to construct and assemble such interface objects.

Exercises
L Fill in the blanks with the information given in the text:

1. Information engineering emphasizes a modeling tool called
relationship diagrams.

2. One of the disadvantages of model-driven development is the long
of projects.

3. Unlike structured analysis and design and information engineering,
object-oriented analysis and design attempt to merge the and
concerns into singular constructs called objects.

4. Unlike logical models, physical models show not only what a system
is or does, but also how the system is physically and technically

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. check box 6. RGERBAR
2. structured design 7. MBS R
3. building block 8. B|RIEHE
4. database schema 9. TR

5. radio button 10. #ah%&

! Netscape Navigator: FIERINI3E, HEME (Netscape) A7 FF&MIMLHHIE,
? Visual Basic: WJ¥AL Basic B, MK VB, RMKARAF RN —MEERNGHEES NERIRRE
(IDE) , B#TF 1991 £R4T.
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Section C

Distributed Systems

Client LAN
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&

Honeypot/Tunnel
Server

I. Introduction

The field of distributed computing has witnessed an explosive
expansion during the last decade. As the use of distributed computing
systems for large-scale computations is growing, so is the need to increase
their reliability. Nevertheless, the probability of failure of an individual
processing nede in multinode distributed systems is not negligible. Hence,
it is necessary to develop mechanisms that prevent the waste of
computations performed on distributed processing nodes if one of the nodes
fails, either due to a hardware transient fault (bus error or segmentation
fault) or a permanent fault (power failure or communication network
malfunction).

Advances in communications technology and methods of work
introduced at diverse workplace environments naturally led to a greater
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distribution of information processing. Initially, most distributed systems

were homogeneous, but now many distributed environments are
heterogeneous. Therefore, the distributed systems design must focus on
heterogencous environments, treating homogeneous systems as special
cases in a heterogeneous world. Key issues in distributed systems design
include where specific functionality should be located within the

information infrastructure.

II. What Are Distributed Systems

A distributed system is a collection of independent computers which
appear to the users of the system as a single computer. Nearly all large
software systems are by neccssityl distributed. For example, enterprise-
wide business systems must support multiple users running common
applications across different sites,

A distributed system encompasses a variety of applications, their
underlying support software, the hardware they run on, and the
communication links connecting the distributed hardware. The largest and
best-known distributed system is the set of computers, software, and
services comprising the World Wide Web?, which is so pervasive that it
coexists with and connects to most other existing distributed systems. The
most common distributed systems are networked client/server systems.
Distributed systems share the general properties described below.

1. Resource Sharing

The most common reason for connecting a set of computers into a
distributed system is to allow them to share physical and computational
resources (printers, files, databases, mail services, stock quotes, and
collaborative applications, for example). Distributed system components
that support resource sharing play a similar role as, and are increasingly
indistinguishable from, operating systems.

2, Multiple Nodes

Software for the distributed system executes on nodes, or multiple
independent computers (not merely multiple processors on the same
computer, which is the realm of parallel computing). These nodes can range
among personal computers, high-performance workstations, file servers,

U by necessity: FoihiEf, Pabb, 5.
2 World Wide Web: JT4EM (JFYE World-Wide Web, 48855 WWW., w3, W3 F1 Web).
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mainframes, and supercomputers. Each can take the role of a client, which
requests services by others; a server, which provides computation or
resource access to others; or a peer, which does both. A distributed system
may be as small as two nodes, provided software connectivity is present.
This arrangement is represented in Figure 4C-1.

Request

Client Server

Reply

Figure 4C-1: A Small Distributed System

3. Concurrency

Each of the nodes in a distributed system functions both independently
and concurrently with all of the others. More than one process (executing
program) per node and more than one thread (concurrently executing task)
per process can act as components in a system. Most components are
reactive, continuously responding to commands from users and messages
from other components. Like operating systems, distributed systems are
designed to avoid termination and so should always remain at least
partially available.

4. Heterogeneity

The nodes participating in a system can consist of diverse computing
and communication hardware. The software comprising the system can
include diverse programming languages and development tools. Some
heterogeneity issues can be addressed with common message formats and
low-level protocols that are readily implemented across different platforms
(e.g., PCs, servers, and mainframes). Others may require construction of
bridges that franslate one set of formats and protocols to another. More
thorough system integration can be attained by requiring that all nodes
support a common virtual machine that processes platform-independent
program instructions. The systems that use the Java programming language
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follow this approach.
5. Multiple Protocols

Most distributed message passing differs significantly from the kinds
of invocations (such as procedure calls) used within the confines of
sequential programs. The most basic form of distributed communication is
asynchronous. Similar to letters mailed in a postal system, senders issue
messages without relying on receipt of or reply by their recipients. Such
basic distributed messages usually take much longer to reach recipients than
do local invocations. They sometimes reach recipients in a different order
than they were sent and they may fail to reach them at all. To avoid this,
more sophisticated protocols must be constructed. These may include:

e Procedural messaging, in which senders wait for full replies

e Semi-synchronous messaging, in which senders wait for an
acknowledgment of message receipt before proceeding

e Transactional protocols, in which all messages in a given session or
transaction are processed in an all-or-none fashion'

e (allback protocols, in which receivers later issue different
messages back to their senders

e Time-out protocols, in which senders only wait for replies for a
certain period before proceeding

® Multicast protocols, in which senders simultaneously issue
messages to a group of other nodes

These and other protocols are often extended and specialized to
enhance reliability, security, and efficiency.

6. Fault Tolerance

A program running on a single computer is, at best, only as reliable as
that computer. Most distributed systems, on the other hand, need to remain
at least partially available and functional even if some of their nodes,
applications, or communication links fail or misbehave. In addition to
outright failures, applications may suffer from unacceptably low quality of
service due to bandwidth shortages, network contention, software
overhead, or other system limitations, so fault-tolerance requirements
present some of the most central, yet difficult challenges in the construction

1 . . + . . . . .
Transactional protocols, in which all messages in a given session or transaction are processed in an all-or-none

fashion: RSB, PE—NMREHSERBEHFLER, FANREARERLE, BEALWAH

ﬁﬂﬂ



Unit 4 Software Development (17 %) 91

authorized
/"o:Baraizd /

a. SER, [T
intrinsically
Jin'trinsik ali /

ad. [ A M &K
Lt ATEH
encryption

/in'krip[ an /

n. &
authentication

/ o:.Benti'keif an /

n. BiE, £5
trustworthiness

/ trastwa:dinis /

n. {EHEGEE; °1E:
Al AE

Ethernet /'i:6anet /
n. BLKM (¥
mediate / ‘mi:dieit /
v. W il
routing / 'ru:tin /

n. BEAERF
routing algorithm
PR HE
notification

/ nautifi'keif on /

n. JEE
multimedia

/ malti'mi:dia /

a. (fEFD) HHEAT

extensibility

/ ik.stensa'biliti /
n. Al R,
Al At
accommodate
/ a'komadeit /

v. HH; EEN

of distributed systems.
7. Security

Only authorized users may access sensitive data or perform critical
operations. Security in distributed systems is intrinsically a multilevel issue,
ranging from the basic safety guarantees provided by the hardware and
operating systems residing on each node; to message encryption and
authentication protocols; to mechanisms supporting issues concerning
privacy, appropriateness of content, and individual responsibility.

Techniques for addressing trustworthiness include using digital
certificates and preventing component code performing potentially
dangerous operations such as modifying disk files.

8. Message Passing

Software on separate computers communicates via structured
message-passing disciplines built upon a number of networking protocols
(for example, TCP/IP'). These, in turn, may run on any of a number of
connection technologies (for example, Ethernet and modems). The nodes
in most distributed systems are completely connected—any node may send
a message to any other node. Delivery is mediated by underlying routing
algorithms and related networking support.

Messages include commands, requests for services, event notifications,
multimedia data, file contents, and even entire programs. It should be noted
that most multiprocessors communicate via shared memory rather than
message passing and therefore are not distributed.

9. Openness

Most sequential programs are considered closed because their
configurations never change after execution commences. Most distributed
systems are, to some degree, open, because nodes, components, and
applications can be added or changed while the system is running. This
provides the extensibility necessary to accommodate expansion, and the

ability to evolve and cope with the changing world in which a system
resides.

Openness requires that each component obey a certain minimal set of

! TCP/IP: TCPMIP thill, tE%iEH| (Hpil) / WBR (EXMIA]) $i% (Transmission Control Protocol//nternet
Protocol K18 FREERE).
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policies, conventions, and protocols to ensure interoperability among
updated or added components. Historically, the most successful open
systems have been those with the most minimal requirements. For example,
the simplicity of the Hypertext Transfer Protocol (HTTP) was a major
factor in the success of the World Wide Web.

Standards organizations such as the International Organization for
Standardization (ISO') and American National Standards Institute (ANSI?),
along with industrial consortia such as the Object Management Group
(OMG?), establish the basic format and protocol standards underlying many
interoperability guarantees. Individual distributed systems additionally rely
on context-specific or domain-dependent policies and mechanisms.*

10. Isolation

Each component is logically or physically autonomous, and it
communicates with others only via structured message protocols. In
addition, groups of components may be segregated for purposes of
functionality, performance, or security. For example, while the connectivity
of a corporate distributed system might extend to-the entire Internet, its
essential functionality could be segregated (often by a firewall) to an
intranet operating only within the firewall. It would communicate then
with other parts of the system via a restricted secure protocol.

11. Persistence

At least some data and programs are maintained on persistent media
that outlast the execution of a given application. Persistence may be
arranged at the level of file systems, database systems, or programming
language runtime support mechanisms.

12. Decentralized Control

No single computer is necessarily responsible for configuration,
management, or policy control for the system as a whole. Distributed
systems are instead domains joined by protocol of autonomous agents that
agree on enough common policies to provide an aggregate functionality.
Some aspects of decentralization are desirable, such as fault-tolerance

oW N e

1SO: EERFRHELEES (International Organization for Standardization )8 £ RE4RER) .

ANSI: EEBEFHFHENS (American National Standards Institute F 8 F 455 .

OMG: Y5 EHH (Object Management Group M B T EF4EHE ).

Individual distributed systems additionally rely on context-specific or domain-dependent policies and
mechanisms.: BN R REEAKIT M _E T SCH T EUIEAR 3 B SRS AIH L.
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provisions, Others are essential because centralized control cannot
accommodate the number of nodes and connections supported by
contemporary systems. The tools for administering system-wide policies,
however, may be restricted to particular users.

I11. Advantages and Disadvantages
1. Advantages of Distributed Systems

Distributed systems have many inherent advantages, especially over
centralized sysiems. Some applications are inherently distributed as well. In
general, distributed systems:

Yield higher performance
Provide higher reliability
Allow incremental growth. Distributed computing offers higher
rates of return over individual CPUs:
m It is both feasible and easy to construct systems of a large
number of CPUs connected by a high-speed network.
= It answers a need to share data scattered over these CPUs.
m It provides a way to share expensive peripherals.
m It allows one user to run a program on many different
machines.

2. Disadvantages of Distributed Systems

In spite of their many advantages, distributed systems do create a few
disadvantages. Some of these are:

The need for new operating systems to support them
A reliance on network communications

The need for enhanced security

Offer no nice classification of operating systems

Use loosely and tightly coupled systems
IV. Conclusions

We want to fully utilize a heterogeneous computing environment
where different types of processing resources and interconnection
technologies are used effectively and efficiently. Using distributed
resources provides the potential of maximizing performance and cost
effectiveness for a wide range of scientific and distributed applications.

Distributed computing environments comprising networked heterogeneous
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workstations are becoming the standard configuration in both engineering
and scientific environments. However, the lack of a unifying parallel
computing model (a parallel equivalent of a von Neumann model) means
that the current parallel applications are nonportable.

Exercises

L Fill in the blanks with the information given in the text:

1. Now many distributed systems are whereas most of them
were initially homogeneous.

2. The most basic form of distributed communication is

3. Some of the heterogeneity issues in a system may be dealt with
through the construction of that translate one set of formats and
protocols to another.

4. One of the general properties shared by distributed systems is
, which allows nodes, components, and applications to be added
or changed while the systems are running.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. procedure call 5. BHBEE
2. fault tolerance 6. FHIRIFIER
3. homogeneous system 7. ZHTEF L

4. autonomous agent 8. BfEHER
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Section A

Software Process Models

I. Introduction

A software process is a set of activities that leads to the production of a

software product. These activities may involve the development of software

from scratch in a standard programming language like Java or C.

- thechelf Increasingly, however, new sofiware is developed by extending and
ofi-the-s

/.ofba.fe”/e modifying existing systems and by configuring and integrating off-the-shelf

a. ARk, dEL]  software or system components.

s (EUERD 1 i
A software process model is an abstract representation of a software

process. Each process model represents a process from a particular
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perspective, and thus provides only partial information about that process.
This section introduces a number of very general process models
(sometimes called process paradigms) and presents them from an
architectural perspective. That is, we see the framework of the process but
not the details of specific activities.

These generic models are not definitive descriptions of software
processes. Rather, they are abstractions of the process that can be used to
explain different approaches to software development. You can think of
them as process frameworks that may be extended and adapted to create
more specific software engineering processes.

The process models covered here are the waterfall model, evolutionary
development and component-based software engineering. These three
generic process models are widely used in current software engineering
practice. They are not mutually exclusive and are often used together,
especially for large systems development. Sub-systems within a larger
system may be developed using different approaches. Therefore, although it
is convenient to discuss these models separately, you should understand that,
in practice, they are often combined.

I1. The Waterfall Model

The first published model of the software development process was
derived from more general system engineering processes. This is illustrated
in Figure 5A-1. Because of the cascade from one phase to another, this
model is known as the waterfall model or software life cycle. The principal
stages of the model map onto fundamental development activities:

1. Requirements analysis and definition. The system’s services,
constraints and goals are established by consultation with system
users. They are then defined in detail and serve as a system
specification.

2. System and software design. The systems design process partitions
the requirements to either hardware or software systems. It
establishes an overall system architecture. Software design
involves identifying and describing the fundamental software
system abstractions and their relationships.

3. Implementation and unit testing. During this stage, the software
design is realized as a set of programs or program units, Unit
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testing involves verifying that each unit meets its specification.

4. Integration and system testing. The individual program units or
programs are integrated and tested as a complete system to ensure
that the software requirements have been met. After testing, the
software system is delivered to the customer.

Requirements
definition

System and
software design

A 4

Implementation
and unit testing

Integration and
system testing

Operation and

maintenance

Figure 5A-1: The Software Life Cycle

5. Operation and maintenance. Normally (although not necessarily)
this is the longest life-cycle phase. The system is installed and put
into practical use. Maintenance involves correcting errors which
were not discovered in earlier stages of the life cycle, improving
the implementation of system units and enhancing the system’s
services as new requirements are discovered.

In principle, the result of each phase is one or more documents that are
approved. The following phase should not start until the previous phase has
finished. In practice, these stages overlap and feed information to each other.
During design, problems with requirements are identified; during coding
design problems are found and so on. The software process is not a simple

;t;::;:” linear model but involves a sequence of iterations of the development
n. & (), activities.
%]

Because of the costs of producing and approving documents, iterations
are costly and involve significant rework. Therefore, after a small number
of iterations, it is normal to freeze parts of the development, such as the
specification, and to continue with the later development stages. Problems
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are left for later resolution, ignored or programmed around.' This
premature premature freezing of requirements may mean that the system won’t do
/ prema'tjua; pri:-/

a FEEE, A4 what the user wants. It may also lead to badly structured systems as design
Ea;], ;d;ﬁm problems are circumvented by implementation tricks.

circumvent . .
During the final life-cycle phase (operation and maintenance), the

serkam'ven

is;e;tm V:Elaé software is put into use. Errors and omissions in the original software
requirements are discovered. Program and design errors emerge and the
need for new functionality is identified. The system must therefore evolve
to remain useful. Making these changes (software maintenance) may

involve repeating previous process stages.

The advantages of the waterfall model are that documentation is
produced at each phase and that it fits with other engineering process
models. Its major problem is its inflexible partitioning of the project into
distinct stages. Commitments must be made at an early stage in the process,
which makes it difficult to respond to changing customer requirements.

Therefore, the waterfall model should only be used when the
requirements are well understood and unlikely to change radically during
system development. However, the waterfall model reflects the type of
process model used in other engineering projects. Consequently, software
processes based on this approach are still used for software development,
particularly when the software project is part of a larger systems
engineering project.

ITI. Evolutionary Development

Evolutionary development is based on the idea of developing an initial
implementation, exposing this to user comment and refining it through
many versions until an adequate system has been developed (Figure 5A-2).

validation

/ weelideif on / Specification, development and validation activities are interleaved rather
n. ik, KiE than separate, with rapid feedback across activities.

interleave / ‘intali:v /

v. o, XX, & There are two fundamental types of evolutionary development:

B BiTHR ' E ot i
exploratory 1. Exploratory development where the objective of the process is to
/ik'sploretari/ work with the customers to explore their requirements and deliver
a. WEH: BERW

a final system. The development starts with the parts of the system
that are understood. The system evolves by adding new features

' Problems are left for later resolution, ignored or programmed around.: RBEHLIERE, B2 AE, &%
Wit %
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throwaway

[/ 'Brauawei /

a. FHAEMFN,
— IR MEAE
prototyping

! 'prautautaipin /

n JREVEE; [HASTF
BB FRAL
R

cost-effective

{ 'kostifektiv /

a. HREA YA
EHB

corrupt / ka'Tapt/
v. BN, #AA

J&E

proposed by the customer.

Concurrent

activities

Specification

—> Initial
< version

S Intermediate

Versions

Validation R < ]'!H‘-ll
version

Figure 5A-2: Evolutionary Development

Outline

description

2. Throwaway prototyping where the objective of the evolutionary
development process is to understand the customer’s requirements
and hence develop a better requirements definition for the system.
The prototype concentrates on experimenting with the customer
requirements that are poorly understood.

An evolutionary approach to software development is often more
effective than the waterfall approach in producing systems that meet the
immediate needs of customers. The advantage of a software process that is
based on an evolutionary approach is that the specification can be
developed incrementally. As users develop a better understanding of their
problem, this can be reflected in the software system. However, from an
engineering and management perspective, the evolutionary approach has
two problems:

1. The process is not visible. Managers need regular deliverables to
measure progress. If systems are developed quickly, it is not
cost-effective to produce documents that reflect every version of
the system.

2. Systems are often poorly structured. Continual change tends to
corrupt the software structure. Incorporating software changes
becomes increasingly difficult and costly.

For small and medium-sized systems (up to 500,000 lines of code), the
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evolutionary approach may be the best approach to development. The
problems of evolutionary development become particularly acute for large,
complex, long-life-time systems, where different teams develop different
parts of the system. It is difficult to establish a stable system architecture
using this approach, which makes it hard to integrate contributions from the
teams.

For large systems, a mixed process is recommended which
incorporates the best features of the waterfall and the evolutionary
development models. This may involve developing a throwaway prototype
using an evolutionary approach to resolve uncertainties in the system
specification. You can then reimplement the system using a more structured
approach. Parts of the system that are well understood can be specified and
developed using a waterfall-based process. Other parts of the system, such
as the user interface, which are difficult to specify in advance, should
always be developed using an exploratory programming approach.

IV. Component-Based Software Engineering

In the majority of software projects, there is some software reuse. This
usually happens informally when people working on the project know of
designs or code which is similar to that required. They look for these,
modify them as needed and incorporate them into their system. In the
evolutionary approach, reuse is often essential for rapid system

development.
irrespective This informal reuse takes place irrespective of the development
/ 'i'i;_p%‘g ETI‘J process that is used. However, in the last few years, an approach to software
a. > H ) ) . .
FBi (of) development called component-based software engineering (CBSE '), which

relies on reuse, has emerged and is becoming increasingly used.

This reuse-oriented approach relies on a large base of reusable
software components and some integrating framework for these
components. Sometimes, these components are systems in their own right
(COTS? or commercial off-the-shelf systems) that may provide specific
functionality such as text formatting or numeric calculation. The generic
process model for CBSE is shown in Figure 5A-3.

While the initial requirements specification stage and the validation
stage are comparable with other processes, the intermediate stages in a

' CBSE: HETHMFHHKH T (component-based software engineering 18 ¥ BE4ENS ).
2 cors: MBFAR, BRRAR (commercial off-the-shelf {1 & FRF4EEL ).
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Requirements
specification

reuse-oriented process are different. These stages are:

1.

Component analysis. Given the requirements specification,’' a
search is made for components to implement that specification.
Usually, there is no exact match, and the components that may be
used only provide some of the functionality required.

Component Requirements System design
analysis modification with reuse

Development
and integration

System
validation

Figure 5A-3: Component-Based Software Engineering

modification
/ madifi'keif an /
1. 1%&’ EE&

cater / 'keita /
v. ATE, IE;
X8 (for, to)

procure / pravkjus /
V. Eyﬁ ’ ﬁﬁ;
7

2. Regquirements modification. During this stage, the requirements are

analyzed using information about the components that have been
discovered. They are then modified to reflect the available
components. Where modifications are impossible, the component
analysis activity may be re-entered to search for alternative
solutions.

. System design with reuse. During this phase, the framework of the

system i1s designed or an existing framework is reused. The
designers take into account the components that are reused and
organize the framework to cater to this. Some new sofiware may
have to be designed if reusable components are not available.

Development and integration. Software that cannot be externally
procured is developed, and the components and COTS systems are
integrated to create the new system. System integration, in this
model, may be part of the development process rather than a
separate activity.

Component-based software engineering has the obvious advantage of

reducing the amount of software to be developed and so reducing cost and
risks. It usually also leads to faster delivery of the software. However,
requirements compromises are inevitable and this may lead to a system that

L' Given the requirements specification: TEH ERIRUIIMERT. KGN given ENHEA, 3IREEE
W&, BEMHLT “EH--HHERT”, “MREF-" .
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does not meet the real needs of users. Furthermore, some control over the
system evolution is lost as new versions of the reusable components are not
under the control of the organization using them.

Exercises

L Fill in the blanks with the information given in the text:

1. New software may be developed from scratch or through the use of
existing systems and software or system components.

2. The three generic process models discussed in the text are often

complementary rather than mutually , especially for large systems
development.
3. The waterfall model is so named because of the from one

phase to another in the software development process.

4. The fundamental development activities of the waterfall model are

analysis and definition, system and software design,

implementation and unit testing, and system testing, and
operation and maintenance.

5. The two fundamental types of evolutionary development are
exploratory development and prototyping.

6. The evolutionary approach is often more effective than the waterfall
approach in producing systems that meet the needs of customers,
but it is difficult to establish a(n) system architecture using this
approach.

7. CBSE is a(n) approach to software development, which
relies on a large base of reusable software components and an integrating
for these components.

8. While CBSE can reduce the amount of to be developed
and the associated cost and risks, it cannot avoid requirements ,
which may lead to a system that does not meet the real needs of users.
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II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. system specification 11. RERHEG

2. unit testing 12. BRI EEX

3. software life cycle 13. KRAFEHE

4. system validation testing 14. RG34

5. evolutionary development process 15. BAAR

6. linear model 16. RGER

7. program unit 17. BRI

8. throwaway prototype 18. ETAMGKNETETE
9. text formatting 19. &4 TH

10. system evolution 20. ZHEH

ITI. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

aspect software environmental — most
different practice maintenance type
adapt modify way response
expensive Sault necessary system

There are three different types of software maintenance. Firstly, there
is maintenance to repair software . Coding errors are usually
relatively cheap to correct; design errors are more as they may
involve rewriting several program components. Requirements errors are the

expensive to repair because of the extensive system redesign that
may be . Secondly, there is maintenance to adapt the software to a

operating environment. This type of maintenance is required
when some of the system’s environment such as the hardware,
the platform operating or other support software changes. The
application system must be to adapt it to cope with these
environmental changes. And thirdly, there is to add to or modify
the system’s functionality. This of maintenance is necessary
when the system requirements change in to organizational or
business change. The scale of the changes required to the is often
much greater than for the other types of maintenance. In , there
isn’t a clear-cut distinction between these types of maintenance. When you

the system to a new environment, you may add functionality to
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take advantage of new features. Software faults are often exposed
because users use the system in unanticipated . Changing the
system to accommodate their way of working is the best way to fix these
faults.

IV, Translate the following passage from English into Chinese:

Software processes are complex and, like all intellectual and creative
processes, rely on people making decisions and judgments. Because of the
need for judgment and creativity, attempts to automate software processes
have met with limited success. Computer-aided software engineering
(CASE) tools can support some process activities. However, there is no
possibility, at least in the next few years, of more extensive automation
where software takes over creative design from the engineers involved in
the software process.

One reason the effectiveness of CASE tools is limited is because of the
immense diversity of software processes. There is no ideal process, and
many organizations have developed their own approach to software
development. Processes have evolved to exploit the capabilities of the
people in an organization and the specific characteristics of the systems that
are being developed. For some systems, a very structured development
process is required while for others a flexible, agile (FBEHT) process is
likely to be more effective.
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Section B

Software Testing Techniques

intermix

{ inta’'miks /

v. (#) IBEG (with)
coverage / kavoridz /
n @ (FAED
exhaustive
/ig'zo:stiv/

a. 2R,
PR TR
execution path

PAT B

black box testing
BERR (5
white box testing
A&RR (3D

There are many possible testing techniques, which can be intermixed
to provide the best possible testing coverage and outcomes. No matter how
extensive the testing is, it cannot be exhaustive and guarantee
program/system correctness. It is never possible to test for all possible data

inputs or code execution paths.

Testing techniques (strategies) can be classified according to various
criteria. The following discussion is based on five criteria: (1) visibility, (2)
automation, (3) partitioning, (4) coverage, and (5) scripting (Figure 5B-1).
The criteria are not independent. For example, the two partitioning
techniques apply mostly to black box testing, but not really to white box
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regression testing. The scripting techniques (regression tests and exercising tests) are
/rigrefen/ automatic tests.
n. [EH
regression test
ElFHR Partitioning Visibility Coverage
exercising test Eauival Bound Operation Path

2 > uivalence OuUNaa; .

s F7 80 p:rﬁﬂoning valuesry <:1 Black box White box :> coverage coverage
equivalence
/ ’kwivelens/
n. 4 W%
equivalence
partitioning
=M (3K B4 Manual Automatic ::> Regression Exercising
boundary value

(%] BmR1E Scripting

Figure 5B-1: Testing Techniques

sPe? é] s)pe;‘)a/%%% Black box testing (or testing to specs') assumes that the tester does not
n. H . . . .
SR, BT know or chooses to ignore the internal workings of the program unit under

(= specification) test. The test unit is considered a black box, which takes some input and

pinpeint / ‘pinpoint/
v. Wb EE---1
VE: HBE

produces some output. The testing is done by feeding the test unit with data
inputs and verifying that the expected output is produced. Because no
implementation knowledge is required, black box testing can be conducted
by the users. Accordingly, this is the main technique of acceptance testing.

The black box technique tests system functionality, or the system
functional outputs, to be precise. It is also applicable for constraint testing,
such as system performance or security. A special target of black box testing
is missing functionality, i.e. when an expected functional requirement has
not been implemented in the software. In such a case, the test unit gets data
to trigger such functionality and fails because the code to do the job is not
there.

White box testing (or testing to code) is the opposite of black box
testing. The test unit is considered a white box or, better, a transparent glass
box that reveals its content. In this approach, the tester studies the code and
decides on data inputs that are able to “exercise” selected execution paths in
the code. Black box testing must normally be followed by white box testing
to pinpoint the errors discovered when testing to specs.

Unlike black box testing, white box testing is not restricted to code

! testing to specs: PR BR. Nl to T “¥&” . “HE” .
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artifact / 'a:tifeekt /
n. ATI#,
Y
walkthrough
/'waikBru: /

n EE

counteract
~ / kaunta'reekt /
v. X RBRAEM:
X HH
partition / pa:'tif an /
n. 2% ®la: (4
TR #a
forfeit / 'fo:fit/
v. R, KE

per se / po:'sei, -'si; /

(B) BH, &5

integer /'intidza /

n. B

testing. It is equally suitable for other development artifacts, such as design
models and specification documents. Testing of this kind uses review
techniques, such as walkthroughs and inspections. An interesting discovery
possible with white box testing, but not with black box, is the existence of
“dead code”—statements in the program that cannot be exercised or will
never be used no matter what input is given to the code.

The equivalence partitioning and boundary value techniques apply
mostly to black box testing, although white box testing can also benefit
from them. They are specific approaches to the black box technique to
counteract the impossibility of conducting exhaustive tests.

Equivalence partitioning groups data inputs (and, implicitly, data
outputs) into partitions constituting homogeneous test targets. The
assumption is that testing with any one member of the partition is as good
as! testing with other members. Therefore, testing with the other members
can be forfeited. Choosing the homogeneous partitions is the main
difficulty. Partitions must be chosen with a good knowledge of data and the
application demands for data. In this sense, partitioning per se is not really
black box (it is not even a testing technique as such). Black box is the
testing technique that equivalence partitioning supports.

Boundéry value is merely an additional data analysis technique to
assist in equivalence partitioning and, consequently, to assist in black box
testing. Boundary values are extreme cases within equivalence partitions.
For example, if the partition is a set of integer values from 1 to 100, the
boundary value analysis will recommend tests to be done on the values on
the edges of the partition, i.e. for —1, 0, and +1 as well as for 99, 100, and
101. Naturally, the expected outcome for testing on —1 and 101 would be an
error condition.

Coverage techniques determine how much code is going to be
exercised by a white box test. Operation coverage, called also method
coverage, ensures that each operation in the code is exercised at least once
by the white box test. Operation coverage is a modern object-oriented
substitute for statement and branch coverage, which apply in procedural
programming languages.

Path coverage aims at numbering possible execution paths in the
program and exercising them one by one. Clearly, the number of such paths

' asgoodas: H-JLF—HE; Lk EET.,
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indefinite

/ in'definit /

a. NHIER],
AN FE /Y

test script
INEY SN

use case

FI#

baseline / ‘beislain /
n. E£R; FEAE
Hhi

manifest

/ 'meenifest /

v. I FEI
test harness

WiAHER

preparatory

| pri'paeratari; -to:ri/
a. WEHMN, BE
TR

is indefinite in large programs. The tester is only able to define the most
critical and most frequently used paths, and only these paths will be
exercised.

Testing can be manual or automatic. A human tester who interacts with
the application under test conducts manual testing. The tester launches the
application, systematically executes its functions, and observes the results.
The execution steps are conducted according to a predefined test script.
The test script defines step-by-step testing actions and expected outcomes.
Use cases and other requirements specification documents are used to write
test scripts.

The main problem with manual tests is that, in most practical situations,
they are performed on “live data.” There is no fixed baseline data
predefined to guarantee the same output for repeating execution of manual
tests. For this reason, expected output is not always defined precisely in the
test scripts. Frequently, the output is not even presented to the screen, but it
is manifested in database changes. This forces the tester to write and
execute SQL scripts or other test harnesses to check the results of test
actions.'

Manual tests are expensive to prepare, execute, and manage. They are
unable to satisfy the “volume” demands of testing. Automated testing
employs software testing tools to execute large volumes of tests without
human participation. The tools are also able to produce necessary post-test
reports to facilitate management of test outcomes. Naturally the
preparatory tasks, such as deciding what to test, programming some test
scripts, and setting up the testing environment, must still be done by human
experts.

As indicated in Figure 5B-1, automated testing can be divided into
regression testing and exercising testing. Regression testing is a popular
term to mean repetitive execution of the same test scripts on the same
baseline data to verify that previously accepted functionality of the system
has not been broken by successive changes to the code, i.e. changes
seemingly unrelated to the tested functionality.

Regression testing is performed by automatic execution of

pre-recorded test scripts at scheduled test times. Original test scripts are

' This forces the tester to write and execute SQL scripts or other test harnesses to check the results of test

actions.; KIBMEHIARME HIZTT SQL AR HARTNESR, KRB RITHNER.
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deem /'di:m/

V. U\%L ﬂj‘?

consecutive

/ kan'sekjutiv /

a. EHM
testbed / testbed /
n. B85, WMkE
font / font/

n. F&

recorded by a capture/playback tool in the process of capturing the human
tester’s actions on the application under test. Regression testing is a
playback activity of playing back the scripts. In many cases, the
tool-captured scripts arc modified (improved) by a test programmer to allow
regression testing of features, which the tool could not record automatically.

Exercising, for the lack of a better term, is really an automated
coverage testing. A tool that implements exercising testing generates
automatically and randomly various possible actions that otherwise could
be performed by the user on the application under test. This could be
compared to a mad user hitting any possible key on the keyboard, selecting
any possible menu item, pressing any available command button, etc.

Generated actions are recorded (captured) in a script, sometimes called
the best script, which is deemed to be able to exercise the application. Any
errors or application failures are recorded as well and a separate script is
generated for actions that led to the problem. This is called a defect script.
The defect script can be played back at any time to reproduce the error and
try to determine the reason behind it.

Because both regression and exercising tests use capture/playback
tools, which result in programs in some scripting language, they can feed
off each other, thus creating a powerful automated testing environment.' In
practice, the difficulty with automated testing is not in conducting it, but in
running consecutive tests on a stable testing environment, with an identical
testbed database, with the same state of open and active applications on the
test workstation, with predictable network speed, with network broadcasting
to the workstation disabled, with the same desktop appearance (including
video resolution, desktop colors, fonts), etc. Finally, all automatic tests
should clean up after themselves and re-create the database and application
testbed as it was before the tests started.

Because both regression and exercising tests use capture/playback tools, which result in programs in some
scripting language, they can feed off each other, thus creating a powerful automated testing environment.: [F])3 8
BWAE A MAMEAMHE / BB TR, EUERHAESREANER, Hik, SNTUEARA, X8
BEIR T — M IhRESEKH B3R % . feed off MIEAT BN LA 450 R Y (SRAER 25 ) BRI 7. “ M-+

TREER .
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Exercises

L Fill in the blanks with the information given in the text:
1. Black box testing is the main technique of testing.

2. Black box testing is testing to specs, whereas white box testing is
testing to

3. Testing techniques can be classified according to various criteria,
including visibility, , partitioning, , and scripting, on
which the discussion in the text is based.

4. Automated testing can be divided into testing and
exercising testing.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. black box testing 6. #EIK / MR T A
2. acceptance testing 7. B HEE

3. code execution path . H&HEA

4. test harness 9. JAMA

5. equivalence partitioning 10. H#l
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Section C

What Is a Design Pattern'
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factor / feekta / .. . . . L.
v. SRR CGinto) Designing object-oriented software is hard, and designing reusable

granularity object-oriented software is even harder. You must find pertinent objects,
/ gresnju'leeriti / factor them into classes at the right granularity, define class interfaces and
n. (B BiE inheritance hierarchies, and establish key relationships among them.’
inheritance hierarchy ’ Y P g )

oK B IR Your design should be specific to the problem at hand but also general

Vo “i”  (pattern) FIHESHRE BT Christopher Alexander F 20 t42 70 ECIRH, N FRHM
. 20 22 80 EALHH#, Ward Cunningham F! Kent Beck #H BAAT I N4, kTS
H#% 5 Erich Gamma. Richard Helm. Ralph Johnson # John Vlissides (#E3CHBRT IR+ H¥# A GoF, Bp
“DUANFE” ) $98LEVE Design Patterns: Elements of Reusable Object-Oriented Software (Z=3CH Hi%45;

fiFE (BHER: ATEAE RN RRAEHER) CaM TV HREHER). 4, BRI ERET
BEEAR—MATTEE, S asfEmEd TERAARER.

You must find pertinent objects, factor them into classes at the right granularity, define class interfaces and
inheritance hierarchies, and establish key relationships among them.: YRHARBIAHRHXTHR, LUE LB E
BeMNBk, E3ERNEONERER, FRIMNRZAMNIEXR.
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enough to address future problems and requirements. You also want to
avoid redesign, or at least minimize it. Experienced object-oriented
designers will tell you that a reusable and flexible design is difficult if not
impossible to get “right” the first time. Before a design is finished, they
usually try to reuse it several times, modifying it each time.

Yet experienced object-oriented designers do make good designs.
Meanwhile new designers are overwhelmed by the options available and
tend to fall back on' non-object-oriented techniques they’ve used before. It
takes a long time for novices to learn what good object-oriented design is
all about. Experienced designers evidently know something inexperienced
ones don’t. What is it?

One thing expert designers know not to do is solve every problem from
first principles.” Rather, they reuse solutions that have worked for them in
the past. When they find a good solution, they use it again and again. Such
experience is part of what makes them experts. Consequently, you’ll find
recurring patterns of classes and communicating objects in many
object-oriented systems.’ These patterns solve specific design problems
and make object-oriented designs more flexible, elegant, and ultimately
reusable. They help designers reuse successful designs by basing new
designs on prior experience. A designer who is familiar with such patterns
can apply them immediately to design problems without having to
rediscover them.

An analogy will help illustrate the point. Novelists and playwrights
rarely design their plots from scratch. Instead, they follow patterns like
“Tragically Flawed Hero™ (Macbeth’, Hamlet®, etc.) or “The Romantic
Novel” (countless romance novels). In the same way, object-oriented
designers follow patterns like “represent states with objects” and “decorate
objects so you can easily add/remove features.” Once you know the pattern,
a lot of design decisions follow automatically.

' fall back on: fEBIT; K, HKEE.

One thing expert designers know not to do is solve every problem from first principles.: WATHIH i+ H FUEARE
B — R RS R BER AL R .

Consequently, you'll find recurring patterns of classes and communicating objects in many object-oriented
systems.: Bk, FRESEFZHANRAZTEINRAHLBEFHNENETER.

* Tragically Flawed Hero: A ERIMSREHEAL GEEREIALAFESH A SRR _ LASMK, W

~

w

Dl FEEESE).

Macbeth: Z7%wH GMREZRMI) , KEHFKOBER. FADLEE (1564—1616) HIRLER+
BEAL, HERETHOMBHTERKRY.
Hamlet: WRIFETF OFFMEBER , $THEMRZERPHEAL, BTFHEBREERFAEBEEAY.
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We all know the value of design experience. How many times have

déja vu/deisa:vju:/  you had design déja vu—that feeling that you’ve solved a problem before
() BIEEhH

e but not knowing exactly where or how? If you could remember the details
H

of the previous problem and how you solved it, then you could reuse the
experience instead of rediscovering it. However, we don’t do a good job of
recording experience in software design for others to use.

The purpose of this book is to record experience in designing
object-oriented sofiware as design patterns. Each design pattern
systematically names, explains, and evaluates an important and recurring
design in object-oriented systems. Our goal is to capture design experience
in a form that people can use effectively. To this end we have documented
some of the most important design patterns and present them as a catalog.!

Design patterns make it easier to reuse successful designs and
architectures. Expressing proven techniques as design patterns makes them
more accessible to developers of new systems. Design patterns help you
. choose design alternatives that make a system reusable and avoid
compromise . - . :

/ ‘kompramaiz / alternatives that compromise reusability. Design patterns can even improve

v. ER: faK, the documentation and maintenance of existing systems by furnishing an
wmE
intent / in'tent/

n ZE, HI intent. Put simply, design patterns help a designer get a design “right”
faster.

explicit specification of class and object interactions and their underlying

Christopher Alexander” says, “Each pattern describes a problem which
occurs over and over again in our environment, and then describes the core
of the solution to that problem, in such a way that you can use this solution
a million times over, without ever doing it the same way twice”. Even
though Alexander was talking about patterns in buildings and towns, what
he says is true about object-oriented design patterns. Our solutions are
expressed in terms of objects and interfaces instead of walls and doors, but

handle / 'heend! / at the core of both kinds of patterns is a solution to a problem in a context.
n. ") (U, *t
BE%M) (Z) In general, a pattern has four essential elements:
(%) 5, & (F
) 2 1. The pattern name is a handle we can use to describe a design

10 this end we have documented some of the most important design patterns and present them as a catalog.: A
EEH, RNIKET —LBREEMRER, HLUREILNEIBESIRRL XK.

Christopher Alexander: W « WHILK (1936—) , HAETFRAF EHEHRP, LiELTH5H
KEMBHRE, KBEHFELEA. 1T 20 HE 70 FREH “BER” (pattern) HES, NHTEH
W, ARWLFFIRBTRME. B, M (U EMKEE AR EnE E a2
Em. b “ERNET” BRPNAEEAXMREOBERER L, MRERTHRER TR BRI .
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problem, its solutions, and consequences in a word or two. Naming
a pattern immediately increases our design vocabulary. It lets us
design at a higher level of abstraction. Having a vocabulary for
patterns lets us talk about them with our colleagues, in our
documentation, and even to ourselves. It makes it easier to think
about designs and to communicate them and their trade-offs to
others. Finding good names has been one of the hardest parts of
developing our catalog.

2. The problem describes when to apply the pattern. It explains the
problem and its context. It might describe specific design problems
such as how to represent algorithms as objects. It might describe
class or object structures that are symptomatic of an inflexible
design. Sometimes the problem will include a list of conditions that
must be met before it makes sense to apply the pattern.

3. The solution describes the elements that make up the design, their
relationships, responsibilities, and collaborations. The solution
doesn’t describe a particular concrete design or implementation,
because a pattern is like a template that can be applied in many
different situations. Instead, the pattern provides an abstract
description of a design problem and how a general arrangement of
elements (classes and objects in our case) solves it.

4. The consequences are the results and trade-offs of applying the
pattern. Though consequences are often unvoiced when we
describe design decisions, they are critical for evaluating design
alternatives and for understanding the costs and benefits of
applying the pattern. The consequences for software often concern
space and time trade-offs. They may address language and
implementation issues as well. Since reuse is often a factor in
object-oriented design, the consequences of a pattern include its
impact on a system’s flexibility, extensibility, or portability.
Listing these consequences explicitly helps you understand and
evaluate them.

Point of view affects one’s interpretation of what is and isn’t a pattern.
One person’s pattern can be another person’s primitive building block. For
this book we have concentrated on patterns at a certain level of abstraction.
The design patterns in this book are descriptions of communicating objects
and classes that are customized to solve a general design problem in a
particular context.
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A design pattern names, abstracts, and identifies the key aspects of a
common design structure that make it useful for creating a reusable
object-oriented design. The design pattern identifies the participating
classes and instances, their roles and collaborations, and the distribution of
responsibilities. Each design pattern focuses on a particular object-oriented
design problem or issue. It describes when it applies, whether it can be
applied in view of other design constraints, and the consequences and
trade-offs of its use. Since we must eventually implement our designs, a
design pattern also provides sample C++ and (sometimes) Smalltalk code to
illustrate an implementation.

Although design patterns describe object-oriented designs, they are
based on practical solutions that have been implemented in mainstream
object-oriented programming languages like Smalltalk and C++ rather than
procedural languages (Pascal, C, Ada) or more dynamic object-oriented
languages (CLOS', Dylan®, Self’). We chose Smalltalk and C++ for
pragmatic reasons: Our day-to-day experience has been in these languages,
and they are increasingly popular.

The choice of programming language is important because it
influences one’s point of view. Our patterns assume Smalltalk/C++-level
language features, and that choice determines what can and cannot be
implemented easily. If we assumed procedural languages, we might have
included design patterns called “Inheritance,” “Encapsulation,” and
“Polymorphism.” Similarly, some of our patterns are supported directly by
the less common object-oriented languages. CLOS has multi-methods, for
example, which lessen the need for a pattern such as Visitor. In fact, there
are enough differences between Smalltalk and C++ to mean that some
patterns can be expressed more easily in one language than the other.

Exercises

I. Fill in the blanks with the information given in the text:

1. A design pattern generally has four essential elements: the pattern

' CLOS: A3t Lisp % A% (Common Lisp Object System I 2 FERHREL ).

> Dylan: 1992 fE3ER AR BAW —FHEHE XN RIES. .

P Selfy —METHREMNEHANSEFRITES, T 1986 £ HHERNEF /RITHFREHOLHBRE « S0K
(David Ungar) R4 « 238 (Randy Smith) 251 T BT
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name, , solution, and consequences.

2. Reusability is often a factor in object-oriented design, so the
of a pattern include its impact on a system’s flexibility,
extensibility, or portability.

3. The solution of a design pattern describes the elements that make up

the their relationships, responsibilities, and collaborations.

4. With reusable object-oriented software, your design should be
to the problem at hand but also enough to address
future problems and requirements.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. procedural language 5. WItEER

2. common design structure 6. O] H H#H

3. class and object interaction 7. HRIXNZRHNES
4. design constraint 8. ARIK
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I. Introduction

Data storage traditionally used individual, unrelated files, sometimes
called flat files. In the past, each application program in an organization
used its own file. In a university, for example, each department might have
its own set of files: the record office kept a file about the student
information and their grades, the financial aid office kept its own file about
students that needed financial aid to continue their education, the
scheduling office kept the names of the professors and the courses they
were teaching, the payroll department kept its own file about the whole



118  Computer English (Fourth Edition) (i+EH[HE) (4 /K)

coherent

/ kau'hiarent /

a. *E:F‘EK] H —5&8‘1 H
230 ]

database
management
system

BIEEEERA

end user
BERF,
e8]
administrator

/ ad'ministreite /
n (R%. #BF
S BHER

staff (including professors), and so on. Today, however, all of these flat files
can be combined in a single entity, the database for the whole university.

Although it is difficult to give a universally agreed definition of a
database, we use the following common definition: a database is a
collection of related, logically coherent, data used by the application
programs in an organization.

I1, Database Management Systems

A database management system (DBMS) defines, creates, and
maintains a database. The DBMS also allows controlled access to data in
the database. A DBMS is a combination of five components: hardware,
software, data, users, and procedures.

1. Hardware

The hardware is the physical computer system that allows access to
data. For example, the terminals, hard disk, main computer, and
workstations are considered part of the hardware in a DBMS.

2. Software

The software is the actual program that allows users to access,
maintain, and update data. In addition, the software controls which user can
access which parts of the data in the database.

3. Data

The data in a database is stored physically on the storage devices. In a
database, data is a separate entity from the software that accesses it. This
separation allows an organization to change the software without having to
change the physical data or the way in which it is stored. If an organization
decides to use a DBMS, then all the information needed by the organization
should be kept together as one entity, to be accessible by the software in the
DBMS.

4. Users

The term users in a DBMS has a broad meaning. We can divide users
into two categories: end users and application programs.

End users are those humans who can access the database directly to get
information. There are two types of end users: database administrators
(DBAs) and normal users. Database administrators have the maximum level
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of privileges and can control other users and their access to the DBMS,
grant some of their privileges to somebody else, but retain the ability to
revoke them at any time. A normal user, on the other hand, can only use
part of the database and has limited access.

The other users of data in a database are application programs.
Applications need to access and process data. For example, a payroll
application program needs to access part of the data in a database to create
paychecks at the end of the month.

5. Procedures

The last component of a DBMS is a set of procedures or rules that
should be clearly defined and followed by the users of the database.

IIL. Database Architecture

The American National Standards Institute Standards Planning and
Requirements Committee (ANSI/SPARC') has established a three-level
architecture for a DBMS: internal, conceptual, and external (Figure 6A-1).

User view User view User view

External level

Internal level

Figure 6A-1: Database Architecture

' ANSHSPARC: %EBEFHFHENSIFERIEEKERS (dmerican National Standards Institute Standards
Planning and Requirements Committee H 8 54888
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1. Internal Level

The internal level determines where data is actually stored on the
storage devices. This level deals with low-level access methods and how
bytes are transferred to and from storage devices. In other words, the
internal level interacts directly with the hardware.

2. Conceptual Level

The conceptual level defines the logical view of the data. The data
model is defined on this level, and the main functions of the DBMS, such as
queries, are also on this level. The DBMS changes the internal view of data
to the external view that users need to see. The conceptual level is an
intermediary and frees users from dealing with the internal level.

3. External Level

The external level interacts directly with the user (end users or
application programs). It changes the data coming from the conceptual level
to a format and view that is familiar to the users.

IV. Database Models

A database model defines the logical design of data. The model also
describes the relationships between different parts of the data. In the history
of database design, three models have been in use: the hierarchical model,
the network model, and the relational model.

1. Hierarchical Database Model

In the hierarchical model, data is organized as an inverted tree. Each
entity has only one parent but can have several children. At the top of the
hierarchy, there is one entity, which is called the root. Figure 6A-2 shows a
logical view of an example of the hierarchical model. The hierarchical
model is now obsolete.

2. Network Database Model

In the network model, the entities are organized in a graph, in which
some entities can be accessed through several paths (Figure 6A-3). There is
no hierarchy. This model is now also obsolete.
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DEPARTMENT

No. Name

COURSES v

STUDENTS

No. Name

Unit t L No.

Name

Unit

' PROFESSORS

D Name

Figure 6A-2: An Example of the Hierarchical Model Representing a University

DEPARTMENT STUDENTS
No. Name 1D Name Courses
COURSES PROFESSORS
No. Name Unit ID Name

Figure 6A-3: An Example of the Network Model Representing a University

two-dimensional
table ~4E#*

relational database
management
system X REEE
BERS

3. Relational Database Model

In the relational model, data is organized in two-dimensional tables
called relations. There is no hierarchical or network structure imposed on
the data. The tables or relations are, however, related to each other (Figure
6A-4). The relational database management system (RDBMS) organizes
the data so that its external view is a set of relations or tables. This does not
mean that data is stored as tables: the physical storage of the data is
independent of the way in which the data is logically organized. Figure
6A-5 shows an example of a relation. A relation in an RDBMS has the
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following features:

o Name. Each relation in a relational database should have a name
that is unique among other relations.

DEPARTMENT PROFESSORS

No. Name ID Name Dep-No Courses

— ] 1
: ] 1
___________________________________________________ - | ]

1

______________________________________________________________ :
: COURSES STUDENTS

No Name Unit ID Name
: :
e o L e e I ]

Figure 6A-4: An Example of the Relational Model Representing a University

Attributes

No. Course-Name Unit
CIS15 Intro to C 5
CIS17 Intro to Java 5 uples
CIS19 UNIX 4
CIss1 Networking 5

COURSES

Figure 6A-5: An Example of a Relation

e Attributes. Each column in a relation is called an attribute. The
attributes are the column headings in the table in Figure 6A-5.
Each attribute gives meaning to the data stored under it. Each
column in the table must have a name that is unique in the scope of
the relation. The total number of attributes for a relation is called
the degree of the relation. For example, in Figure 6A-5, the relation
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has a degree of 3. Note that the attribute names are not stored in the
database: the conceptual level uses the attributes to give meaning
to each column.

e Tuples. Each row in a relation is called a tuple. A tuple defines a
collection of attribute values. The total number of rows in a relation
is called the cardinality of the relation. Note that the cardinality of
a relation changes when tuples are added or deleted. This makes
the database dynamic.

The relational model is one of the common models in use today. The
other two common models that are derived from the relational model are the
distributed model and the object-oriented model.

4, Distributed Database Model

The distributed database model is not a new model, but is based on the
relational model. However, the data is stored on several computers that
communicate through the Internet or a private wide area network. Each
computer (or site) maintains either part of the database or the whole
database. In other words, data is either fragmented, with each fragment
stored at one site, or data is replicated at each site.

In a fragmented distributed database, data is localized—Ilocally used
data is stored at the corresponding site. However, this does not mean that a
site cannot access data stored at another site, but access is mostly local, but
occastonally global. Although each site has complete control over its local
data, there is global control through the Internet or a wide area network.

For example, a pharmaceutical company may have multiple sites in
many countries. Each site has a database with information about its own
employees, but a central personnel department could have control of all the
databases.

In a replicated distributed database, each site holds an exact replica of
another site. Any modification to data stored in one site is repeated exactly
at every site. The reason for having such a database is security. If the system
at one site fails, users at the site can access data at another site.

5. Object-Oriented Database Model

The relational database has a specific view of data that is based on the
nature of the database’s tuples and attributes. The smallest unit of data in a
relational database is the intersection of a tuple and an attribute. However,
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some applications need to look at data as other forms, for example, to see
data as a structure, such as a record composed of fields.

An object-oriented database tries to keep the advantages of the
relational model and at the same time allows applications to access
structured data. In an object-oriented database, objects and their relations
are defined. In addition, each object can have attributes that can be
expressed as fields.

For example, in an organization, one could define object types for
employee, department, and customer. The employee class could define the
attributes of an employee object (first name, last name, social security
number, salary, and so on) and how they can be accessed. The department
object could define the attributes of the department and how they can be
accessed. In addition, the database could create a relation between an
employee object and a department object to denote that the employee
works in that department.

V. Database Design

The design of any database is a lengthy and invelved task that can only
be done through a step-by-step process. The first step normally involves a
lot of interviewing of potential users of the database to collect the
information needed to be stored and the access requirement of each
department. The second step is to build an entity-relationship model (ERM)
that defines the entities for which some information must be maintained, the
attributes of these entities, and the relationship between these entities.

The next step in design is based on the type of database to be used. In a
relational database, the next step is to build relations based on the ERM and
normalize the relations. Normalization is the process by which a given set
of relations are transformed to a new set of relations with a more solid
structure. Normalization is needed to allow any relation in the database to
be represented, to allow a language like SQL to use powerful retrieval
operations composed of atomic operations,’ to remove anomalies in
insertion, deletion, and updating, and to reduce the need for restructuring
the database as new data types are added.

1o use powerful retrieval operations composed of atomic operations: 18/ B E THRIEH BT8R AN
K& #:ME. atomic operations B BR “H TH4E", ?‘é‘ﬁ‘ﬂﬁ%‘]ﬂ‘]ﬁfl‘ﬁﬂfo
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Exercises
I. Fill in the blanks with the information given in the text:

1. Data storage traditionally used individual, unrelated files, sometimes
called files.

2. According to the text, a DBMS is a combination of five components:
hardware, software, , users, and procedures.

3. As far as a DBMS is concerned, users can refer to both end users
and programs, and end users can refer to both database
and normal users.

4. The three-level architecture for a DBMS discussed in the text
consists of the internal, , and external levels.

5. In the relational database model, data is organized in
two-dimensional called relations.

6. A distributed database can be classified either as a
distributed database or as a distributed database.

7. While trying to keep the advantages of the relational model, an
object-oriented database allows applications to access data.

8. An important step in the design of a database involves the building
of a(n) model that defines the entities for which some
information must be maintained, the of these entities, and the
relationship between these entities.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. end user 11. —%x

2. atomic operation 12. BERH

3. database administrator 13. BIBEXNR

4. relational database model 14. 5w &

5. local data 15. Pk R

6. object-oriented database 16. BAEHEAN 5B

7. database management system 17. BB

8. entity-relationship model 18. BB REH

9. distributed database 19. XAPBWEETERR

10. flat file 20. £RBEHIRLE
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IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

equipment important access center
available text use every
develop database experimental link
nonprofit online public limited

A database is any collection of data organized for storage in a computer
memory and designed for easy by authorized users. The data may
be in the form of , numbers, or encoded graphics. Small databases
were first or funded by the U.S. government for agency or
professional . In the 1960s, some databases became commercially
but their use was funnelled (f5iX) through a few so-called
research that collected information inquiries and handled them in
batches (#t, HLE). databases—that is, databases available to
anyone who could up to them by computer—first appeared in the
1970s. Since their first, appearance in the 1950s, databases have
become so that they can be found in almost field of
information. Government, military, and industrial are often highly

restricted, and professional databases are usually of interest. A
wide range of commercial, governmental, and databases are
available to the general , however, and may be used by anyone who
owns or has access to the that they require.

IV. Translate the following passage from English into Chinese:

In a relational database, the rows of a table represent records
(collections of information about separate items) and the columns represent
fields (particular attributes of a record). In conducting searches, a relational
database matches information from a field in one table with information in a
corresponding field of another table to produce a third table that combines
requested data from both tables. For example, if one table contains the
fields EMPLOYEE-ID, LAST-NAME, FIRST-NAME, and HIRE-DATE,
and another table contains the fields DEPT, EMPLOYEE-ID, and SALARY,
a relational database can match the EMPLOYEE-ID fields in the two tables
to find such information as the names of all employees earning a certain
salary or the departments of all employees hired after a certain date. In other
words, a relational database uses matching values in two tables to relate
information in one to information in the other. Microcomputer database
products typically are relational databases.
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Maintaining Database Integrity
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I. Introduction

Inexpensive database management systems for personal use are
relatively simple systems. They tend to have a single objective—to shield
the user from the technical details of the database implementation. The
databases maintained by these systems are relatively small and generally
contain information whose loss or corruption would be inconvenient rather
than disastrous. When a problem does arise, the user can usually correct
the erroneous items directly or reload the database from a backup copy
and manually make the modifications required to bring that copy up to date.
This process might be inconvenient, but the cost of avoiding the
inconvenience tends to be greater than the inconvenience itself. In any case,
the inconvenience is restricted to only a few people, and any financial loss
is generally limited.

In the case of large, multiuser, commercial database systems, however,
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n. R BR, B

B HAITE

log /log/
n. (IEFT) 83%;
(R%) BH#E

the stakes are much higher. The cost of incorrect or lost data can be
enormous and can have devastating consequences. In these environments,
a major role of the DBMS is to maintain the database’s integrity by
guarding against problems such as operations that for some reason are only
partially completed or different operations that might interact inadvertently
to cause inaccurate information in the database. It is this role of a DBMS
that we address in this section.

II. The Commit/Rollback Protocol

A single transaction, such as the transfer of funds from one bank
account to another, the cancellation of an airline reservation, or the
registration of a student in a university course, might involve multiple
steps at the database level. For example, a transfer of funds between bank
accounts requires that the balance in one account be decremented and the
balance in the other be incremented. Between such steps the information in
the database might be inconsistent. Indeed, funds are missing during the
brief period after the first account has been decremented but before the
other has been incremented. Likewise, when reassigning a passenger’s seat
on a flight, there might be an instant when the passenger has no seat or an
instant when the passenger list appears to be one passenger greater than it
actually is.

In the case of large databases that are subject to heavy transaction
loads, it is highly likely that a random snapshot will find the database in the
middle of some transaction.! A request for the execution of a transaction or
an equipment malfunction will therefore likely occur at a time when the
database is in an inconsistent state.

Let us first consider the problem of a malfunction. The goal of the
DBMS is to ensure that such a problem will not freeze the database in an
inconsistent state. This is often accomplished by maintaining a log
containing a record of each transaction’s activities in a nonvolatile storage
system, such as a magnetic disk. Before a transaction is allowed to alter the
database, the alteration to be performed is first recorded in the log. Thus the
log contains a permanent record of each transaction’s actions.

The point at which all the steps in a transaction have been recorded in

In the case of large databases that are subject to heavy transaction loads, it is highly likely that a random
snapshot will find the database in the middle of some transaction.: HEFBR KO ARIBARENERT, &
BEEEE ~MREDBRUTEFENES EELE Y,
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commit point
R R

privileged
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HFFI

deadlock / 'dedlok /
n. 8 BR

lurk/lé:k /
v. ¥R B WT

the log is called the commit point. It is at this point that the DBMS has the
information it needs to reconstruct the transaction on its own if that should
become necessary. At this point the DBMS becomes committed to the
transaction in the sense that it accepts the responsibility of guaranteeing that
the transaction’s activities will be reflected in the database.' In the case of
an equipment malfunction, the DBMS can use the information in its log to
reconstruct the transactions that have been completed (committed) since the
last backup was made.

If problems should arise before a transaction has reached its commit
point,” the DBMS might find itself with a partially executed transaction
that cannot be completed. In this case the log can be used to roll back (undo)
the activities actually performed by the transaction.’ In the case of a
malfunction, for instance, the DBMS could recover by rolling back those
transactions that were incomplete (noncommitted) at the time of the
malfunction.

Rollbacks of transactions are not restricted, however, to the process of
recovering from equipment malfunctions. They are often a part of a
DBMS’s normal operation. For example, a transaction might be terminated
before it has completed all its steps because of an attempt to access
privileged information, or it might be involved in a deadlock in which
competing transactions find themselves waiting for data being used by each
other. In these cases, the DBMS can use the log to roll back a transaction
and thus avoid an erroneous database due to incomplete transactions.

To emphasize the delicate nature of DBMS design, we should note that
there are subtle problems lurking within the rollback process. The rolling
back of one transaction might affect database entries that have been used by
other transactions. For example, the transaction being rolled back might
have updated an account balance, and another transaction might have
already based its activities on this updated value. This might mean that
these additional transactions must also be rolled back, which might

At this point the DBMS becomes committed to the transaction in the sense that it accepts the responsibility of
guaranteeing that the transaction’s activities will be reflected in the database.: TEXN R L, FHEEEERSE
U TFEX LA ZESEHAE: CERRIEZESNESIRESRETRERBRNTE. EF0F, B
— that 51 R ) A R LB N A), HAALIE & sense; 3 = that 5| H¥I M AU T E 8 M 4], 4E guaranteeing

BIFiE,

If problems should arise before a transaction has reached its commit point: £ —PNEEEF BT K/ —
HILE AR . 2] R should RRiBTHERMIEE.

to roll back (undo) the activities actually performed by the transaction: FIE (8 &FHSEF LEEHAT

RIEE].
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shared lock
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adversely affect still other transactions. The result is the problem known as
cascading rollback.

III. Locking

We now consider the problem of a transaction being executed while
the database is in a state of flux from another transaction,' a situation that
can lead to inadvertent interaction between the transactions and produce
erroneous results. For instance, the problem known as the incorrect
summary problem can arise if one transaction is in the middle of
transferring funds from one account to another when another transaction
tries to compute the total deposits in the bank. This could result in a total
that is either too large or too small depending on the order in which the
transfer steps are performed. Another possibility is known as the lost
update problem, which is exemplified by two transactions, each of which
makes a deduction from the same account. If one transaction reads the
account’s current balance at the point when the other has just read the
balance but has not yet calculated the new balance, then both transactions
will base their deductions on the same initial balance. In turn, the effect of
one of the deductions will not be reflected in the database.

To solve such problems, a DBMS could force transactions to execute
in their entirety on a one-at-a-time basis® by holding each new transaction
in a queue until those preceding it have completed. But a transaction often
spends a lot of time waiting for mass storage operations to be performed.
By interweaving the execution of transactions, the time during which one
transaction is waiting can be used by another transaction to process data it has
already retrieved. Most large database management systems therefore contain a
scheduler to coordinate time-sharing among transactions in much the same way
that a time-sharing operating system coordinates interweaving of processes.

To guard against such anomalies as the incorrect summary problem
and the lost update problem, these schedulers incorporate a locking protocol
in which the items within a database that are currently being used by some
transaction are marked as such.’ These marks are called locks; marked
items are said to be locked. Two types of locks are common—shared locks

the database is in a state of flux from another transaction: ¥IEFERF —HWm i TETRE.

a DBMS could force transactions to execute in their entirety on a one-at-a-time basis: BARFEF B R LIIR
HIE S — KRBT — 4.

these schedulers incorporate a locking protocol in which the items within a database that are currently being
used by some transaction are marked as such: Z*EFERFHAET — M. &P, BEE
M ETIEE BN S B A IR H #RE M LU B X AR S AR
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exclusive lock
Hee 8,

HfF (B #
data item

B

and exclusive locks. They correspond to the two types of access to data that
a transaction might require—shared access and exclusive access.! If a
transaction is not going to alter a data item, then it requires shared access,
meaning that other transactions are also allowed to view the data. However,
if the transaction is going to alter the item, it must have exclusive access,
meaning that it must be the only transaction with access to that data.

In a locking protocol, each time a transaction requests access to a data
item, it must also tell the DBMS the type of access it requires. If a
transaction requests shared access to an item that is either unlocked or
locked with a shared lock, that access is granted and the item is marked
with a shared lock. If, however, the requested item is already marked with
an exclusive lock, the additional access is denied. If a transaction requests
exclusive access to an item, that request is granted only if the item has no
lock associated with it. In this manner, a transaction that is going to alter
data protects that data from other transactions by obtaining exclusive access,
whereas several transactions can share access to an item if none of them are
going to change it. Of course, once a transaction is finished with an item, it
notifies the DBMS, and the associated lock is removed.

Various algorithms are used to handle the case in which a transaction’s
access request is rejected. One algorithm is that the transaction is merely
forced to wait until the requested item becomes available. This approach,
however, can lead to deadlock, since two transactions that require exclusive
access to the same two data items could block each other’s progress if each
obtains exclusive access to one of the items and then insists on waiting for
the other. To avoid such deadlocks, some database management systems
give priority to older transactions. That is, if an older transaction requires
access to an item that is locked by a younger transaction, the younger
transaction is forced to release all of its data items, and its activities are
rolled back (based on the log). Then, the older transaction is given access to
the item it required, and the younger transaction is forced to start again. If a
younger transaction is repeatedly preempted, it will grow older in the
process and ultimately become one of the older transactions with high
priority.2 This protocol, known as the wound-wait protocol (old transactions

' They correspond to the two types of access to data that a transaction might require—shared access and exclusive

access.: AR N T 345 1 #8 T 2 AP AP B0 Ty 1 R R

FEVT R E FPE

% If a younger transaction is repeatedly preempted, it will grow older in the process and ultimately become one of

the older transactions with high priority.: WHRE—PMHRFEZNHES—FHHHRE, EHEX—ABETEB/HE,
HBEFEI—PMEAESREENBREES.
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wound young transactions, young transactions wait for old ones), ensures
that every transaction will ultimately be allowed to complete its task.

Exercises

I. Fill in the blanks with the information given in the text:

1. The point is the point at which all the steps in a
transaction have been recorded in the log of the DBMS.

2. A large DBMS often contain a to coordinate time-sharing
among transactions in much the same way that a time-sharing operating
system coordinates interweaving of processes.

3. The items within a database that are currently being used by some
transaction are marked with locks. There are two common types of locks:
locks and locks.

4. With the protocol, if an older transaction requires access
to an item that is locked by a younger transaction, the younger transaction is
forced to release all of its data items, and its activities are rolled back.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. nonvolatile storage system 6. L=

2. equipment malfunction 7. HIEELER
3. wound-wait protocol 8. ZREK[FIE

4, exclusive lock 9. HIEm

5. database integrity 10. PEHERVERS
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Section C

Data Mining

I. Introduction

g%g%iﬂg “We are living in the information age” is a popular saying; however,
terabyte / ‘terobalt/ we are actually living in the data age. Ten:abytes or petab)-(tes of data pour
n. k<%, Fiz<z%  into our computer networks, the World Wide Web, and various data storage
petabyte /'petebait/  devices every day from business, society, science and engineering, medicine,
;' j??jﬁ’ Tt and almost every other aspect of daily life. This explosive growth of
available data volume is a result of the computerization of our society
and the fast development of powerful data collection and storage tools.
gigantic Businesses worldwide generate gigantic data sets, including sales
/ dzai'geentik / . . .. .
a. E XM, Bk  transactions, stock trading records, product descriptions, sales promotions,
data set company profiles and performance, and customer feedback. Scientific and
£ EE S engineering practices generate high orders of petabytes of data in a
remote sensing . 1 . . T
B continuous manner, from remote sensing, process measuring, scientific
surveillance experiments, system performance, engineering observations, and environment
/ sa:'veilans, se- / surveillance.
n. B
backbone Global backbone telecommunication networks carry tens of petabytes
/ 'ba;kb;“’(‘ I;i] , of data traffic every day. The medical and health industry generates
n. s . . . .
gq? (R tremendous amounts of data from medical records, patient monitoring, and
search engine medical imaging. Billions of Web searches supported by search engines
BRIE process tens of petabytes of data daily. Communities and social media have
bl bl . . . . . . .
n-o%;g::g /;W,ﬁ A become increasingly important data sources, producing digital pictures and

KHE (weblog W
)

‘Web community

videos, blogs, Web communities, and various kinds of social networks.
The list of sources that generate huge amounts of data is endless.

Web #[X, This explosively growing, widely available, and gigantic body of data
Pl AL makes our time truly the data age. Powerful and versatile tools are badly
social network . . .

AT % needed to automatically uncover valuable information from the tremendous

amounts of data and to transform such data into organized knowledge. This
necessity has led to the birth of data mining. Data mining has and will
continue to make great strides in our journey from the data age toward the

Scientific and engineering practices generate high orders of petabytes of data in a continuous manner: F# 5T

FRSCRR LARREE AN 30 07 S A R 0 T R
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n. R%: %ﬁ,
£
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V. %EX( 4 ?EHHS(.
AL

data pattern
R

coming information age.
I1. Definition of Data Mining

To refer to the mining of gold from rocks or sand, we say gold mining
instead of rock or sand mining. Analogously, data mining should have been
more appropriately named “knowledge mining from data,” which is
unfortunately somewhat long. However, the shorter term, knowledge mining
may not reflect the emphasis on mining from large amounts of data.
Nevertheless, mining is a vivid term characterizing the process that finds a
small set of precious nuggets from a great deal of raw material. Thus, such
a misnomer carrying both “data” and “mining” became a popular choice. In
addition, many other terms have a similar meaning to data mining—for
example, knowledge mining from data, knowledge extraction, data/pattern
analysis, data archaeology, and data dredging.

Many people treat data mining as a synonym for another popularly
used term, knowledge discovery from data, or KDD, while others view
data mining as merely an essential step in the process of knowledge
discovery. The knowledge discovery process is shown in Figure 6C-1 as an
iterative sequence of the following steps:

1. Data cleaning (to remove noise' and inconsistent data)
2. Data integration (where multiple data sources may be combined)

3. Data selection (where data relevant to the analysis task are retrieved
from the database)

4. Data transformation (where data are transformed and consolidated
into forms appropriate for mining by performing summary or aggregation
operationsz)

5. Data mining (an essential process where intelligent methods are
applied to extract data patterns)

6. Pattern evaluation (to identify the truly interesting patterns
representing knowledge based on interestingness measures)

7. Knowledge presentation (where visualization and knowledge
representation techniques are used to present mined knowledge to users)

to remove noise: THEHERS.
data are transformed and consolidated into forms appropriate for mining by performing summary or aggregation

operations: BITHITIL BERSHME, BEERRSSIFRESZHAER.
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Figure 6C-1: Data Mining as a Step in the Process of Knowledge Discovery

warehouse A popular trend in the information industry is to perform data cleaning
/ wzl;us/ﬁ s and data integration as a preprocessing step, where the resulting data are
n. ’

data warehouse stored in a data warehouse. Sometimes data transformation and
2 Eiginis consolidation are performed before the data selection process, particularly
warehousing in the case of data warehousing. Steps 1 through 4 are different forms of
/ 'weahauzin / . - o

n. iR, AR data preprocessing, where data are prepared for mining. The data mining
knowledge base step may interact with the user or a knowledge base. The interesting

KPR patterns are presented to the user and may be stored as new knowledge in
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the knowledge base.

The preceding view shows data mining as one step in the knowledge
discovery process, albeit an essential one because it uncovers hidden
patterns for evaluation. However, in industry, in media, and in the research
milieu, the term data mining is often used to refer to the entire knowledge
discovery process (perhaps because the term is shorter than knowledge
discovery from data). Therefore, we adopt a broad view of data mining
functionality: Data mining is the process of discovering interesting patterns
and knowledge from large amounts of data. The data sources can include
databases, data warehouses, the Web, other information repositories, or data
that are streamed into the system dynamically'.

III. Data Mining Trends

The diversity of data, data mining tasks, and data mining approaches
poses many challenging research issues in data mining. The development
of efficient and effective data mining methods, systems and services, and
interactive and integrated data mining environments is a key area of study.
The use of data mining techniques to solve large or sophisticated
application problems is an important task for data mining researchers and
data mining system and application developers. This section describes some
of the trends in data mining that reflect the pursuit of these challenges.

m Application exploration: Early data mining applications put a lot
of effort into helping businesses gain a competitive edge’. The
exploration of data mining for businesses continues to expand as
e-commerce and e-marketing have become mainstream in the retail
industry. Data mining is increasingly used for the exploration of
applications in other areas such as web and text analysis, financial
analysis, industry, government, biomedicine, and science.
Emerging application areas include data mining for
counterterrorism and mobile (wireless) data mining. Because
generic data mining systems may have limitations in dealing with
application-specific problems, we may see a trend toward the
development of more application-specific data mining systems and
tools, as well as invisible data mining functions embedded in
various kinds of services.

' data that are streamed into the system dynamically: MR BRE B
% gain a competitive edge: BB ESRE.
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real time SCHY

m Scalable and interactive data mining methods: In contrast with

traditional data analysis methods, data mining must be able to
handle huge amounts of data efficiently and, if possible,
interactively. Because the amount of data being collected continues
to increase rapidly, scalable algorithms for individual and
integrated data mining functions become essential. One important
direction toward improving the overall efficiency of the mining
process while increasing user interaction is constraint-based
mining. This provides users with added control by allowing the

-specification and use of constraints to guide data mining systems in

their search for interesting patterns and knowledge.

Integration of data mining with search engines, database
systems, data warehouse systems, and cloud computing systems:
Search engines, database systems, data warehouse systems, and
cloud computing systems are mainstream information processing
and computing systems. It is important to ensure that data mining
serves as an essential data analysis component that can be
smoothly integrated into such an information processing
environment. A data mining subsystem/service should be tightly
coupled with such systems as a seamless, unified framework or as
an invisible function. This will ensure data availability, data mining
portability, scalability, high performance, and an integrated
information processing environment for multidimensional data
analysis and exploration.

Mining social and information networks: Mining social and
information networks and link analysis are critical tasks because
such networks are ubiquitous and complex. The development of
scalable and effective knowledge discovery methods and
applications for large numbers of network data is essential.

Mining spatiotemporal, moving-objects, and cyber-physical
systems: Cyber-physical systems as well as spatiotemporal data are
mounting rapidly due to the popular use of cellular phones, GPS,
sensors, and other wireless equipment. There are many challenging
research issues realizing real-time and effective knowledge
discovery with such data.!

There are many challenging research issues realizing real-time and effective knowledge discovery with such

data.: FESRBLXFYEE ML ERMINAI T HAFERF S REREENBIRRE.
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m Mining multimedia, text, and web data: Mining such kinds of

data is a recent focus in data mining research. Great progress has
been made, yet there are still many open issues to be solved.

Mining biological and biomedical data: The unique combination
of complexity, richness, size, and importance of biological and
biomedical data warrants special attention in data mining. Mining
DNA' and protein sequences, mining high-dimensional microarray
data, and biological pathway and network analysis are just a few
topics in this field. Other areas of biological data mining research
include mining biomedical literature, link analysis across
heterogeneous biological data, and information integration of
biological data by data mining.

= Data mining with software engineering and system engineering:

Software programs and large computer systems have become
increasingly bulky in size and sophisticated in complexity, and
tend to originate from the integration of multiple components
developed by different implementation teams. This trend has made
it an increasingly challenging task to ensure software robustness
and reliability. The analysis of the executions of a buggy software
program is essentially a data mining process—tracing the data
generated during program executions may disclose important
patterns and outliers that could lead to the eventual automated
discovery of software bugs. We expect that the further development
of data mining methodologies for software/system debugging will
enhance software robustness and bring new vigor to software/system
engineering.

Visual and audio data mining: Visual and audio data mining is an
effective way to integrate with humans’ visual and audio systems
and discover knowledge from huge amounts of data. A systematic
development of such techniques will facilitate the promotion of
human participation for effective and efficient data analysis.

Distributed data mining and real-time data stream mining:
Traditional data mining methods, designed to work at a centralized
location, do not work well in many of the distributed computing

! DNA: IREBFEZBR (deoxyriborucleic acid HIZEES).
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environments present today (e.g., the Internet, intranets, local area
networks, high-speed wireless networks, sensor networks, and
cloud computing). Advances in distributed data mining methods
are expected. Moreover, many applications involving stream data
(e.g., e-commerce, Web mining, stock analysis, intrusion detection,
mobile data mining, and data mining for counterterrorism) require
dynamic data mining models to be built in real time. Additional
research is needed in this direction.

Privacy protection and information security in data mining: An
abundance of personal or confidential information available in
electronic forms, coupled with increasingly powerful data mining
tools, poses a threat to data privacy and security. Growing interest
in data mining for counterterrorism also adds to the concern.
Further development of privacy-preserving data mining methods is
foreseen. The collaboration of technologists, social scientists, law
experts, governments, and companies is needed to produce a
rigorous privacy and security protection mechanism for data
publishing and data mining.

Exercises

L. Fill in the blanks with the information given in the text:

1. Data mining is the process of discovering intercsting
knowledge from large amounts of

2. Many people treat data mining as a synonym for
discovery from data.

3. Traditional data mining methods, designed to work at a
location, do not work well in many of the
environments present today.

and

computing

4. Cyber-physical systems as well as spatiotemporal data are mounting
rapidly due to the popular use of cellular phones, GPS, sensors, and other

equipment.
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H. Translate the following terms or phrases from English into
Chinese and vice versa:

1. data set 5. FEys
2. data warehouse 6. HHATMLZ
3. Web community 7. AR

4. sensor network 8. SCHY
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or other networked computers
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utility package
LR%RAAE,
R
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/ metra'paliten /

a. W,
KE&H
metropolitan area
network

e R A

Personal, business, university

The need to share information and resources among different
computers has led to linked computer systems, called networks, in which
computers are connected so that data can be transferred from machine to
machine. In these networks, computer users can exchange messages and
share resources—such as printing capabilities, software packages, and data
storage facilitics—that are scattered throughout the system. The underlying
software required to support such applications has grown from simple
utility packages into an expanding system of network software that
provides a sophisticated network wide infrastructure. In a sense, network
software is evolving into a network wide operating system.

I. Network Classifications

A computer network is often classified as being either a local area
network (LAN), a metropolitan area network (MAN), or a wide area
network (WAN). A LAN normally consists of a collection of computers in a



142 Computer English (Fourth Edition) (/8] %1E) (54 ik)

innovation
/inadveifan/
n. EH, €%
proprietary

/ pradpraiatari/

a. THE, THN;

il

suite / swi:t/

n. (FEEHH) R
FU, gﬂr ﬁ? (ﬁ
) B
protocol suite

PHXA, PR

topology
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bus topology
B ai R
ring topology
BRI G
star topology

B Rhh g5

single building or building complex. For example, the computers on a
university campus or those in a manufacturing plant might be connected by
a LAN. A MAN is a network of intermediate size, such as one spanning a
local community. A WAN links machines over a greater distance—perhaps
in neighboring cities or on opposite sides of the world.

Another means of classifying networks is based on whether the
network’s internal operation is based on designs that are in the public
domain or on innovations owned and controlled by a particular entity'
such as an individual or a corporation. A network of the former type is
called an open network; a network of the latter type is called a closed, or
sometimes a proprietary, network.

The Internet is an open system. In particular, communication
throughout the Internet is governed by an open collection of standards
known as the TCP/IP protocol suite, Anyone is free to use these standards
without paying fees or signing license agreements. In contrast, a company
such as Novell, Inc.?> might develop systems for which it chooses to
maintain ownership rights, allowing the company to draw income from
selling or leasing these products. Networks based on such systems are
examples of closed networks.

Still another way of classifying networks is based on the topology of
the network, which refers to the pattern in which the machines are
connected. The bus topology, ring topology, and star topology are three
popular topologies. Of these, the star network is perhaps the oldest, having
evolved from the paradigm of a large central computer serving many users.
As the simple terminals employed by these users grew into small computers
themselves, a star network emerged. A point to emphasize is that the
connections between machines in a network do not need to be physical.
Wireless networks, using radio broadcast technology, are becoming quite
common.

I1. Protocols

For a network to function reliably, it is important to establish rules by

whether the network’s internal operation is based on designs that are in the public domain or on innovations
owned and controlled by a particular entity: MEERIATMETRE T EEFIBURTF R ETHERE T E LH
FrA MG ER . PR public domain 77 “CRH. BIFEHD AZLERBRE (FREFH” “(B
FH) FAEZERALBRE (SEFD7.

Novell, Inc.: Novell RIBERATE, MEAR, —HKENNERERIERE. KGN EE>" R ENAE
AESHETERFENEZERREE SN, BYIEISTT 1979 4, EMRAEEER LMY FK.
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vender / 'vende /
n E£FE; R,
I

token / ‘taukan /
n. BUAR, &M
token ring

BURER, 4 HE

which network activities are conducted. Such rules are called protocols. By
developing and adopting protocol standards, venders are able to build
products for network applications that are compatible with products from
other venders. Thus, the development of protocol standards is an
indispensable process in the development of networking technologies.

As an introduction to the protocol concept, let us consider the problem
of coordinating the transmission of messages among computers in a
network. Without rules governing this communication, all the computers
might insist on transmitting messages at the same time or might fail to relay
messages when that assistance is required.

One approach to solving this problem is the token ring protocol,
which was developed by IBM in the 1970s and continues to be a popular
protocol in networks based on the ring topology. In this protocol, all the
machines in the network transmit messages in only one common direction
(Figure 7A-1), meaning that all messages sent over the network move
around the ring in the same direction by being forwarded from computer to
computer. When a message reaches its destination, the destination machine
keeps a copy of it and forwards a copy on around the ring. When the
forwarded copy reaches the originating computer, that machine knows that
the message must have reached its destination and removes the message
from the ring. Of course, this system depends on inter-machine cooperation.
If a machine insists on constantly transmitting messages of its own rather
than forwarding those of the other machines, nothing will be accomplished.

Messages move in

% only one direction %

Se el

\‘:K/

L—

Figure 7A-1: Communication over a Ring Network

&
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To solve this problem, a unique bit pattem, called a token, is passed
around the ring. Possession of this token gives a machine the authority to
transmit its own message; without the token, a machine is only allowed to
forward messages. Normally, each machine merely relays the token in the
same manner in which it relays messages. If, however, the machine
receiving the token has messages of its own to introduce to the network, it
transmits one message while holding the token. When this message has
completed its cycle around the ring, the machine forwards the token to the
next machine in the ring. Likewise, when the next machine receives the
token, it can either forward the token immediately or transmit its own new
message before sending the token on to the next machine. In this manner,
each machine in the network has equal opportunity to introduce messages
of its own as the token circles around the ring.

T ol Ul

7

carrier / 'keeria /
n. FHHK

carrier sense
ok baur

L1 L [

Figure 7A-2: Communication over a Bus Network

Another protocol for coordinating message transmission is used in bus
topology networks that are based on the Ethernet protocol collection. In an
Ethernet system, the right to transmit messages is controlled by the protocol
known as Carrier Sense Multiple Access with Coilision Detection
(CSMA/CD"). This protocol dictates that each message be broadcast to all
the machines on the bus (Figure 7A-2). Each machine monitors all the
messages but keeps only those addressed to itself. To transmit a message, a
machine waits until the bus is silent, and at this time it begins transmitting
while continuing to monitor the bus. If another machine also begins
transmitting, both machines detect the clash and pause for a brief random
period of time before trying to transmit again. The result is a system similar

CSMA/CD: 775 rh SR 8 i) 038 ST £ 86 14 1] (H3L) ( Carrier Sense Multiple Access with Collision Detection

HTH TR
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duplicate
/'du:plikit /

a. HElR: &l (&
B ERE

file server

SRR 55 2%

peer-to-peer
/'pista’pia /
a. X4

to that used by a small group of people in a conversation. If two people start
to talk at once, they both stop. The difference is that people might go
through a series such as, “I’'m sorry, what were you going to say?”, “No, no.
You go first,” whereas under the CSMA/CD protocol each machine merely
tries again.

I11. Interprocess Communication

The wvarious activities (or processes) executing on the different
computers within a network (or even executing on the same machine via
time sharing) must often communicate with each other to coordinate their
actions and to perform their designated tasks. Such communication between
processes is called interprocess communication.

A popular convention used for interprocess communication is the
client/server model. This model defines the basic roles played by the
processes as either a client, which makes requests of other processes, or a
server, which satisfies the requests made by clients.

An early application of the client/server model appeared in networks
connecting all the computers in a cluster of offices. In this situation, a
single, high-quality printer was attached to the network where it was
available to all the machines in the network. In this case the printer played
the role of a server (often called a print server), and the other machines
were programmed to play the role of clients that sent print requests to the
print server.

Another early application of the client/server model was used to reduce
the cost of disk storage while also removing the need for duplicate copies
of records. Here one machine in a network was equipped with a
high-capacity mass storage system (usually a magnetic disk) that contained
all of an organization’s records. Other machines on the network then
requested access to the records as they needed them. Thus the machine that
actually contained the records played the role of a server (called a file
server), and the other machines played the role of clients that requested
access to the files that were stored at the file server.

Today the client/server model is used extensively in network
applications. However, the client/server model is not the only means of
interprocess communication. Another model is the peer-to-peer (often
abbreviated P2P) model, whose properties provide striking contrasts to the
client/server model. Whereas the client/server model involves one process
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(the server) communicating with numerous others (clients), the peer-to-peer
model involves two processes communicating as equals (Figure 7A-3).
Moreover, whereas a server must execute continuously so that it is prepared
to serve its clients at any time, the peer-to-peer model usually involves two
processes that execute on a temporary basis. For example, applications of

instantmessaging the peer-to-peer model include instant messaging in which two people

BpiiE S, 5w n
BB 34 2 carry on a written conversation over the Internet as well as situations in
checkers / 't[ekez / which people play games such as chess or checkers.

n. (%) OB

Client Client

e

Server

Client Client

a) A server must be prepared to serve multiple clients at any time.

Peer < 3 Peer

b} Peers communicate as equals on a one-to-one basis.
Figure 7A-3: The Client/Server Model Compared to the Peer-to-Peer Model

The peer-to-peer model is also a popular means of sharing files such as

motion picture music recordings and meotion pictures via the Internet (sometimes with

(X)) ¥h, 8% ) . . e : ;
legality /if'gesliti / questionable legality). In this case, individuals who are seeking particular
n &% (b items broadcast their desire over the Internet and are contacted by those

who own the items of interest.' Then, the items are transferred between the
two parties using the peer-to-peer model. This is in contrast to earlier
approaches that applied the client/server model by establishing a central
“distribution center” (the server) from which clients downloaded music
recordings (or at least found sources for those items). The central server,

' In this case, individuals who are seeking particular items broadcast their desire over the Internet and are
contacted by those who own the items of interest.: TERXMEILF, FRGEINE B MAFERFEN L RALT
X, A HERTEIER B AN SMHEERE.
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however, proved to be a focal point at which the music industry could
enforce copyright laws, leading to the eventual dismantling of these music
distribution centers. In contrast, the lack of a centralized base of operation
obtained via the peer-to-peer model makes legal efforts to enforce copyright
laws more difficult.

You might often read or hear the term peer-to-peer network, which is
an example of how misuse of terminology can evolve when technical terms
are adopted by the nontechnical community.' The term peer-to-peer refers
to a system by which two processes communicate over a network (or
internet®). It is not a property of the network (or internet). A process might
use the peer-to-peer model to communicate with another process and later
use the client/server model to communicate with another process over the
same network. Thus, it would be more accurate to speak of communicating
by means of the peer-to-peer model rather than communicating over a
peer-to-peer network.

Exercises

L Fill in the blanks with the information given in the text:

1. According to the geographical area covered, a computer network is

often classified as either a LAN, a(n) , or a WAN.
2. A network can also be classified as either a(n) network or
a(n) network according to whether its internal operation is based

on designs in the public domain or on innovations owned and controlled by
a particular entity.

3. A network can also be classified according to its topology. Among
the most popular topologies are the topology, ring topology, and

star topology.

4. A popular protocol in networks based on the ring topology is the
ring protocol developed by IBM in the 1970s.

5. In a(n) system, the right to transmit messages is

' an example of how misuse of terminology can evolve when technical terms are adopted by the nontechnical
community: HBARRBERIFERFARANTREELERAN—6T.

* internet: WEME “HIKM (48)”, R internetwork IR SR, ROR —AELMXBLETE—RNTHE
AHFEIK T EHLMER . VR internet 5 Internet AR, SHEHRE “HEEM”7, “ErRLEMN”.
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controlled by the protocol known as CSMA/CD.

6. The model for interprocess communication defines the
basic roles played by the processes as either a client or a server.

7. The peer-to-peer model involves two processes communicating as

and usually executing on a(n) basis.
8. Although it is often used, the term peer-to-peer is not very
appropriate.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. file server 11. /R

2. carrier sense 12. 4R

3. protocol suite 13. JoEk ek

4. peer-to-peer model 14. HAXMLE

5. bus topology network 15. SRR 40

6. inter-machine cooperation 16. ZFHL/ IRF AR
7. Ethernet protocol collection 17. MBI AR

8. proprietary network 18. #FE[EE(E

9. utility package 19. FTEIARS 2%

10. star network 20. M

II1. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

space memory access manage
maintenance advantage workstation bulk
reduce server networked expensive
remote within exchange without

Computers can communicate with other computers through a series of
connections and associated hardware called a network. The ofa
network is that data can be rapidly, and software and hardware
resources, such as hard-disk or printers, can be shared. Networks
also allow use of a computer by a user who cannot physically

the computer.

One type of network, a local area network (LAN), consists of several
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PCs or connected to a special computer called a server, often
the same building or office complex. The server stores and
programs and data. A server often contains all of a

group’s data and enables LAN workstations or PCs to be set up

large storage capabilities. In this scenario (J %), each PC may have

“local” (for example, a hard drive) specific to itself, but the
of storage resides on the server. This the cost of the

workstation or PC because less computers can be purchased, and

it simplifies the of software because the software resides only on

the rather than on each individual workstation or PC.

IV. Translate the following passage from English into Chinese:

A network, in computer science, is a group of computers and
associated devices that are connected by communications facilities. A
network can involve permanent connections, such as cables, or temporary
connections made through telephone or other communications links. A
network can be as small as a local area network consisting of a few
computers, printers, and other devices, or it can consist of many small and
large computers distributed over a vast geographic area. Small or large, a
computer network exists to provide computer users with the means of
communicating and transferring information electronically. Some types of
communication are simple user-to-user messages; others, of the type known
as distributed processes, can involve several computers and the sharing of
workloads or cooperative (£ 1E#) efforts in performing a task.
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Section B

A Guide to Network Topology

e A W

Extended Star

Ring Star

Hierarchical Mesh

o it e
A network topology is how computers, printers, and other devices are

connected over a network. It describes the layout of wires, devices, and

routing path routing paths. Essentially there are six different common topologies you

%mﬁ&ﬁ% should familiarize yourself with: bus, ring, star, extended star, hierarchical,

familiarize

/ fo'miligraiz / and mesh.

v. fERE, FERE

I— 1. Bus Topology

n. M. Bk RR . ; .

Gk, PR The bus topology was fairly popl.ﬂar in th.e early years. of networking.
It’s easy to set up—mnot to mention inexpensive. All devices on the bus
topology are connected using a single cable. If you need help remembering
how the bus topology operates, think of it as the route a bus takes
throughout a city.

terminator It is extremely important to note that both ends of the main cable need

/ ‘te:mineite / to be terminated. If there is no terminator, the signal will bounce back

szf#= %+ when it reaches the end. The result: a bunch of collisions and noise that will

disrupt / dis'apt/ disrupt the entire network.

v. $HEL; R

The bus topology is less common these days. In fact, this topology is
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coaxial / kau'=ksial /
a. [FIEHRY
coaxial cable
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redundant
/ridandant /
a. JLRH

slack / sleek /

n. A (4D
down / daun /

v. dfEl; &%
BT

commonly used to network computers via coaxial cable—when’s the last
time you can say you’ve done that?

I1. Ring Topology

The ring topology is a very interesting topology indeed. It is a lot more
complex than it may seem—it looks like just a bunch of computers
connected in a circle! But behind the scenes, the ring topology is providing
a collision-free and redundant networking environment.!

Note that since there is no end on a ring topology, no terminators are
necessary. A frame travels along the circle, stopping at each node. If that
node wants to transmit data, it adds destination address and data
information to the frame. The frame then travels around the ring, searching
for the destination node. When it’s found, the data is taken out of the frame
and the cycle continues.

But wait—it gets better! We have two types of ring topologies in
networking: the one we just reviewed, and dual-ring topology. In a
dual-ring topology, we use two rings instead of one. This creates a sense of
redundancy so that if any point in the network fails, the second ring will
(hopefully) be able to pick up the slack.” If both rings were to fail at
separate locations, we can even use the opposite ring at each point to
“patch” the downed node.’

| '*fjj

Figure 7B-1: The Ring and Dual-Ring Topology

But behind the scenes, the ring topology is providing a collision-free and redundant networking environment.: {8
R, ERE, FRRIEHNREE D EHROITRIEMIE,

This creates a sense of redundancy so that if any point in the network fails, the second ring will (hopefully) be
able to pick up the slack.: XFE—ER X E=ET L, WK, WMEMEPHAEMEERR, BAHFE (F

B BEF LR

1f both rings were to fail at separate locations, we can even use the opposite ring at each point to “patch” the
downed node.: WIRWAHFHERFKAKRR, BIOLETUAESAN SEANERIFR “B3” Kdl
BRI R AQRTERS R — M ERAPREND, REFEHBREEOTEENRA.
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subnetting

/ 'sabnetin /

n. FRRISG. TM
e

degraded

/ di'greidid /

a. BRI, BILH

In the diagram on the right in Figure 7B-1, you can see that although
the outer ring and inner ring failed at separate parts of the network, thanks
to redundancy, the network is still fully operational. This is generally more
expensive to implement than other topologies—so it isn’t as common as the
star or extended star topology.

I1l. Star/Extended Star Topology

One of the most popular topologies for Ethernet LANSs is the star and
extended star topology. It is easy to set up, it’s relatively cheap, and it
creates more redundancy than the bus topology.

The star topology works by connecting each node to a central device.
This central connection allows us to have a fully functioning network even
when other devices fail. The only real threat to this topology is that if the
central device goes down, so does the entire network.

3 \

—

Figure 7B-2: The Star and Extended-Star Topology

The extended star topology is a bit more advanced. Instead of
connecting all devices to a central unit, we have sub-central devices added
to the mix. This allows more functionality for organization and
subnetting—yet also creates more points of failure.' In many cases, it is
impractical to use a star topology since networks can span an entire building.
In this case, the extended star topology is all but necessary to prevent
degraded signals.

Whereas the star topology is better suited for small networks, the
extended star topology is generally better for the larger ones.

' This allows more functionality for organization and subnetting—yet also creates more points of failure.: IX#RTE
MEMAL S FRRIS HERETELDR—EREREL M REN.

2 In this case, the extended star topology is all but necessary to prevent degraded signals.: TEXHER T, HB
IHESTR, T RERMIMSHILERLTN. allbut X “JLF” . “EXREL” .
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IV. Hierarchical Topology

The hierarchical topology is much like the star topology, except that it
doesn’t use a central node. Although Cisco' prefers to call this hierarchical,
you may see it as instead referred to as the tree topology.

This type of topology suffers from the same centralization flaw as the
star topology. If the device that is on top of the chain fails, consider the
entire network down. Obviously this is impractical and not used a great deal
in real applications.

V. Mesh Topology

If you haven’t noticed, we’ve had a little problem with a fully redundant
network. The dual-ﬁng topology helped, but it wasn’t perfect. If you are
looking for a truly redundant network, look no further than the mesh topology.
You will see two main types of mesh topology: full-mesh and partial-mesh.

The full-mesh topology connects every single node together. This will
create the most redundant and reliable network around—especially for large
networks. If any link fails, we (should) always have another link to send
data through. So why don’t we use it more often? Simple: how many wires
would it take to link a computer to every device on a network of over 100
devices? Now multiply that for every device on the network—not a pleasant

alternatively number is it? Obviously you should only use this in smaller networks.

/ o:te:nativli / Alternatively, you could try a partial-mesh topology.
ad. ZE, JFALBIHE

f

Figure 7B-3: The Full-Mesh and Partial-Mesh Topology

T The partial-mesh topology is much like the full-mesh, only we don’t
/ a:ltexnit, ‘azlta- / connect each device to every other device on the network. Instead, we only
a. RRIEEK, #HE

implement a few alternate routes. After all, what are the odds a network

Befty;
B will fail in multiple times near the same device??

! Cisco: BP Cisco Systems, Inc., BRIRZKEHMAT, 1984 EFRI TEEER, ELRMESAEEHIHELIA
IS5 . BH (Cisco) MBFE HIH£ 1l (San Francisco).

% After all, what are the odds a network will fail in multiple times near the same device?: B8, —AN M LER—
MREEWHEE RN BT B AB? 542K, XMTRERK.
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Internet service
provider

Bl P IR S5 4R PR
router /'ruite /

n. EEdEE

hybrid / haibrid /

n. BEY
endpoint
/'endpoint/

n. ¥

hub /hab/

n. (M%) ELH:
(58) &, (B
EEERD

You’ll see the partial-mesh topology in backbone environments, since
these are often vital networks that depend on redundancy to keep services
running (such as an Internet service provider). The full-mesh topology is
commonly seen in WANs between routers, yet also on smaller networks
that depend on a redundant connection.

V1. Closing Comments

Keep in mind that network topology isn’t limited to the above
examples. There are hybrids and variations of the topologies mentioned
above. Oddly enough, Cisco fails to categorize point-to-point topology in
their course material—but don’t worry, it’s just a simple connection
between two endpoints. Perhaps it was considered too simple to include in
the course material—either way, make sure you commit the above
topologies to memory.! You’ll be expected to know them when exam day
comes—not to mention it could save you from a disorganized mess of a
network!

Another point to emphasize is that each network has a logical topology
as well as a physical topology. The physical and logical topology of the
network can be the same, but often they aren’t. Think of the physical
topology as the network layout you’d see if you looked at the physical
network from outside. To understand the physical topology, you completely
ignore how the data travels, and focus instead on the appearance of cables,
hubs, and nodes that make up the network. The logical topology describes
how data actually travels on the network. To understand the logical
topology, you need to become one with the data traveling on the network.
Pretend you are the data, and follow the path it takes. The path you follow
defines the network’s logical topology.

Exercises

L. Fill in the blanks with the information given in the text:

1. In the bus topology, a should be installed at each end of
the bus or main cable.

2. As compared with the star topology, the extended star topology adds

' commit the above topologies to memory: e LEIRIH M. commit sth to memory FR “4Be-idE” |

“E"_:ﬁ%n .
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devices instead of connecting all devices to a central unit.

3. The hierarchical topology, also referred to as the topology,
is much like the star topology, except that it doesn’t use a(n)
node.

4. A truly redundant network can be created with the
topology.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. routing path 6. [F¥he

2. dual-ring topology 7. BEIR I

3. extended star topology 8. JCPoEIE M IR LS
4. backbone network 9. MRS

5. mesh topology 10. H KrHhAT
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Section C

Network Connecting Devices
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Synch
l" - Trigger
f’ ﬁ’ b, Target Systems
=g __ with local agent
P B B8 05/390, Unix, RSA
Hitachi ID 3
g5, Management . Target Systems
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Directory,
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4

acure Native Protc

We can divide computer networks into three broad categories: local
area networks (LANSs), metropolitan area networks (MANSs), and wide area
networks (WANs). The three network types can be connected using
connecting devices. The interconnection of networks makes global
communication from one side of the world to the other possible. Connecting
devices can be divided into four types based on their functionality as related

repeater /ripi:to/ to the layers in the OSI model: repeaters, bridges, routers, and gateways.

n. BokEE, BARH ] ) L.

gateway / 'geitwei / Repeaters and bridges typically connect devices in a network. Routers and
L BS gateways typically connect networks into internetworks (Figure 7C-1).
internetwork

/ inte’'netwak / ' | Connecting |)

n HER, HiER | Deviess |

R e s |

R B
Networking Internetworking i
Devices H Devices I

L1 |

RIS I 3o ST e | i &2 =2

B
&

Repeaters ]\I Bridges ] j Routers

Ga;;;h';iy‘s -] ]

Figure 7C-1: Network Connecting Devices
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collide / ka'aid /
v. MheE; REE
degradation

/ degra'deifan/

n. %, B
runway / ‘ranwei /

n. (HUHARY) KiE

trafficwise
/ treefikwaiz /
ad. 7EACH@E AT

A repeater is an electronic device that regenerates data. It extends the
physical length of a network. As a signal is transmitted, it may lose strength,
and a weak signal may be interpreted erroneously by a receiver. A repeater
can regenerate the signal and send it to the rest of the network. Figure 7C-2
shows a network with and without a repeater.

SL&E S8

a) Without Repeater

Repeater
b) With Repeater
Figure 7C-2: Repeater

Repeaters operate only in the physical layer of the OSI model. They do
not recognize physical or logical addresses. They simply regenerate every
signal they receive. Repeaters, popular when the dominant topology was the
bus topology, often connected two buses to increase the length of the network.

When a network uses a bus topology, the medium is shared between all
stations. In other words, when a station sends a frame, the common bus is
occupied by this one station, and no other station is allowed to send a frame
(if it does, the two frames collide). This implies a degradation of
performance. Stations need to wait until the bus is free. This is similar to an
airport that has only one runway. When the runway is used by one aircraft,
the other aircraft ready for takeoff must wait.

A bridge is a traffic controller. It can divide a long bus into smaller
segments so that each segment is independent trafficwise.' A bridge
installed between two segments can pass or block frames based on the
destination address in the frame. If a frame originates in one segment and
the destination is in the same segment, there is no reason for the frame to
pass the bridge and go to the other segments. The bridge uses a table to

A bridge is a traffic controller. It can divide a long bus into smaller segments so that each segment is independent
trafficwise.: M TREEGR. ETUE-RKBEFRETRIANE, ZHE—REATHE (X8
RIEMR) TS MEMSLH.
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decide if the frame needs to be forwarded to another segment. With a bridge,
two or more pairs of stations can communicate at the same time (Figure

9388 3386

a) Without Bridge

e aaa
B““&‘
8 &

b) With Bridge

Figure 7C-3: Bridge

In addition to its traffic controlling duties, a bridge also functions as a
repeater by regenerating the frame. As discussed previously, this means that
a bridge operates at the physical layer. But because a bridge needs to

data link interpret the address embedded in the frame to make filtering decisions, it
i also operates at the data-link layer of the OSI model.
Switch

Figure 7C-4: Switch

In recent years, the need for better performance has led to the design of
a new device referred to as a second-layer switch, which is simply a
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sophisticated bridge with multiple interfaces. For example, a network with
20 stations can be divided into four segments using a four-interface bridge.
Or the same network can be divided into 20 segments (with one station per
segment) using a 20-interface switch. A switch in this case increases
performance; a station that needs to send a frame sends it directly to the
switch. The media are not shared; each station is directly connected to the
switch (Figure 7C-4).

Routers are devices that connect LANs, MANs, and WANS. A router
operates at the third layer of the OSI model. Whereas a bridge filters a
frame based on the physical (data-link layer) address of the frame, a router
::)“(t;ﬁlq%‘ ;/% %) routes a packet based on the logical (network layer) address of the packet.
Bk, feik Whereas a bridge may connect two segments of a LAN or two LANs
belonging to the same organization, a router can connect two independent
networks: a LAN to a WAN, a LAN to a MAN, a WAN to another WAN,
and so on. The result is an internetwork (or an internet). The Internet (the
unique global internet) that connects the whole world together is an
example of an internetwork where many networks are connected together
through routers. Figure 7C-5 shows an example of an internetwork.

288 %@,
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Router
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2

21 =8
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Figure 7C-5: Routers in an Internet
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Traditionally, a gateway is a connecting device that acts as a protocol

converter converter. It allows two networks, each with a different set of protocols for
:1 k"%‘g;/ all seven OSI layers, to be connected to each other and communicate. A
%&ﬁ}% ’ gateway is usually a computer installed with the necessary software. The

gateway understands the protocols used by each connected network and is
therefore able to translate from one to another. For example, a gateway can
connect a network using the AppleTalk' protocol to a network using the
Novell Netware? protocol.

interchangeable

/.inte't[eindzabal /
) a router, and others refer to a
o TTACH, ATE term router. Some people refer to a gateway as

¥ router as a gateway. The distinction between the two terms is disappearing.

Today, however, the term gateway is used interchangeably with the

. Gateway
Application S

Presentation

Session

Router

Bridge

Repeater

e

Figure 7C-6: Connecting Devices and the OS| Model

Figure 7C-6 presents the relationship between the connecting devices
and the OSI model.

Exercises

I. Fill in the blanks with the information given in the text:

1. A(n) is a connecting device that only regenerates the
signal and does not recognize physical or logical addresses.

2. Whereas a repeater operates only in the physical layer of the OSI
model, a bridge operates in both the physical layer and the layer
of the OSI model.

' AppleTalk: %=E¥ R Mac FLFTRRBHNZ —.
* Novell Netware: %EME (Novel) 27 MERIERS.
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3. A(n) is usually a computer installed with the necessary
software and allows two networks, each with a completely different set of
protocols, to communicate.

4. The distinction between the two terms gateway and is
disappearing. They are now used interchangeably.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. destination address 5. BIEHRE
2. performance degradation 6. il
3. four-interface bridge 7. AR REEE

4. common bus 8. YyE bl
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Section A

The Internet

The most notable example of an internet is the Internet (note the

Bppercase uppercase / ), which originated from research projects going back to the
;:A?Q;i&is)/ KB early 1960s. The goal was to develop the ability to link a variety of
computer networks so that they could function as a connected system that

would not be disrupted by local disasters. Most of this original work was

sponsored by the U.S. government through the Defense Advanced Research
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Projects Agency (DARPA'—pronounced “DAR-pa”). Over the years, the
development of the Internet shifted from a defense project to an academic

;md:r:af.n € dot. / research project, and today it is largely a commercial undertaking that
Anda'teikin, ‘andat- ] - .
n %, ?gjk links a worldwide combination of WANs, MANs, and LANs involving

millions of computers.
I. Internet Architecture

Conceptually, the Internet can be viewed as a collection of domains,
each of which consists of a network or a relatively small internet operated
by a single organization such as a university, company, or government
agency. Each domain is an autonomous system that can be configured as the
local authority desires. It might consist of a single computer or a complex

internet consisting of many LANs, MANSs, and even WANS.
oversee / .auve'sit /

v. W WA The establishment of domains is overseen by the Internet Corporation
ke for Assigned Names and Numbers (ICANN %), which is a nonprofit

nonprofit . . . ] .

/ non'profit / corporation established to coordinate the naming of domains and the
a. IEEFH assignment of Internet addresses. To establish a domain on the Internet, the
registrar

J redsistror, Tedgis. / domain must first be registered via one of the compaglies, called registrars,
0 HAZEN RS that have been delegated for this purpose by ICANN.

Once a domain has been registered, it can be attached to the existing
Internet by means of a router that connects one of the networks in the
domain to a network already in the Internet. This particular router is often
referred to as the domain’s gateway, in that® it represents the domain’s gate
to the rest of the Internet. From the point of view of a single domain, the
portion of the Internet lying outside of its gateway is sometimes called the
cloud, in reference to the fact that the structure of the Internet outside the
domain’s gateway is out of the domain’s control and is of minimal concern
to the operation of the domain itself.> Any message being transmitted to a

DARP4: (EE) EPFB®RHARIXIF (Defense Advanced Research Projects Agency 18 FFF4EH% ).
ICANN: HEBM 2R S5 bl BLHLH (Internet Corporation for Assigned Names and Numbers £ 8 F /45
B&) , EAE /aiken/s BOLT 1998 5, SEREXREMAEEEMEZNEND EHE/RKE (Marina del
Rey).

the companies, called registrars, that have been delegated for this purpose by ICANN: 18%| ICANN 24 fgth,
TAE. SRR ATMRFEB A,

4 in that: BA, EEE{FO

> From the point of view of a single domain, the portion of the Internet lying outside of its gateway is sometimes
called the cloud, in reference to the fact that the structure of the Internet outside the domain’s gateway is out of
the domain’s control and is of minimal concern to the operation of the domain itself.: MWEANBEKIAEE,
THMRAEABBS RIS ERER A “B7 , XEIBUATHFEL: HPSCHEM RN EWAZH
i, mASEEFHRIEREFHAXR.
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destination within the domain is handled within the domain; any message
being transmitted to a destination outside the domain is directed toward the
gateway where it is sent out into the cloud.

If one “stood” at a domain’s gateway and “looked out” into the cloud,
one could find a variety of structures. Indeed, the Internet has grown in a

haphazard ] ) . .
P —_— somewhat haphazard way as various domains have found points at which
a. LihxiIn, to connect to the cloud. One popular structure, however, is for the gateways
BE R of a number of domains to be connected to form a regional network of
pool / pu:l/

v jE--fEch—igm,  sateways. For instance, a group of universities could choose to pool their

A resources to construct such a network. In turn, this regional network would
be connected to a more global network to which other regional networks
attach.' In this manner, that portion of the cloud takes on a hierarchical
structure (Figure 8A-1).

Router
The Internet

cloud

Regional
network of
gateways

Domain >

Figure 8A-1: A Typical Approach to Connecting to the Internet

I1. Connecting to the Internet

To simplify the process of connecting to the Internet, numerous

' For instance, a group of universities could choose to pool their resources to construct such a network. In turn,
this regional network would be connected to a more global network to which other regional networks attach.: )
W, —ARFAUEERABREETER, ATHEXE-IMRL., MXAREMNEEE LEED—1
HRKME L, & EEEEREHMNXRMNE . global network AR FR “2/F (ALK ME” .
fEAA]F, amore global network R 485 T a regional network T3, BIFHHETAXKMNLE.
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dial-up /'daislap /
a. HEM

arena/a'ri:na/
n. EHip;
mshH T
cable television
Al
broadband
/'bro:dbaend /

a. BWHN

transmitter

/ treenz'mite; traens- /

n. RETHL; RiXE

hetspot / hotspot /

n. (M) M,

cyber /'saiba /

a. THEYL (ML) 1)

cyber cafe

m g

plaza / ‘pla:za, ‘plee- /

n. GRiTESUE

MR MK,
GEHHED T8

companies, called Internet service providers (ISPs), allow customers to
connect their domains to the Internet via the ISP’s equipment or to become
a part of a domain already established by the ISP. Perhaps the least
expensive connections to an ISP are obtained through temporary telephone
links called dial-up connections. Using this approach, an individual
connects his or her computer to the local telephone line and executes a
software package that places a call to a computer at the ISP. At this point the
ISP provides Internet access for the duration of the telephone call.

This temporary connection model is popular (and, in fact, expanding)
in the cell phone/hand-held computer arena. However, in fixed location
applications it is rapidly giving way to permanent connections through
higher bandwidth systems such as DSL', cable television lines, and satellite
links. These technologies have greatly reduced the expense of broadband
(high-capacity) Internet access (which used to be available only to large
organizations that could afford the expense of dedicated Internet
connections), making today’s multimedia applications accessible to home
users.

Another development taking place at the household level is that home
computer systems are expanding from single computer installations to
multicomputer networks, usually implemented as Ethernet bus networks.
These networks gain access to the Internet by means of a router within the
home that is permanently connected to an ISP via DSL, a cable television
line, or a satellite link, making the home system a local network within a
domain established by the ISP. The connection from the home’s router to
the local computers is often wireless. That is, each computer communicates
with the router by means of a small transmitter/receiver with a range of
approximately 100 feet. Such wireless local networks are popular outside
the home as well where they are used to create hotspots in which any
wireless-enabled computer (laptop or hand held) that comes within range
can access the Internet.” Examples include office buildings, “cyber cafes,”
public plazas, and entire cities.

DSL: ¥¥RFPZ&H% (Digital Subscriber Line I8 S EFERE) .

Such wireless local networks are popular outside the home as well where they are used 1o create hotspots in
which any wireless-enabled computer (laptop or hand held) that comes within range can access the Internet.: X
MEXRMWMEFREZSMBRAIT, BHATELAX. EXERARPTECEA, FTEELE EMEEHR
TN B LR TG END Bl BN, X645 3 MEBEMAA: B where 5| RHEEMUHE
HEER, HASEATIR (BIMBMEXT R SEBR L& outside the home, XFHHEARZ R M in which 3| S HEIBEMNE
56179 4 hotspots; H that 5|3 BB AIKI 1T H A computer. J&HANE B MK BRI — N E

BN
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addressing
/ a'dresin /

n. Zult; <Sht

identifier

/ ai'dentifaia /

n. FRIEFF
network identifier
M ER AR IRTE

host / haust /

n. EHL

host address

FHlat

decimal notation
~+ B Bk
dotted decimal
notation

=G i ey 47
base ten notation

LA 10 AR ICHGE

binary notatien
ZHERRC S

binary / ‘baineri/
n. —3EH (80

In closing we should note that ISPs provide much more than mere
access to the Internet. In many cases they are the companies that construct
and maintain the Internet infrastructure. Moreover, their services generally
include a wide array of both hardware and software support for their
customers. In fact, an ISP might provide a significant portion of the
computing resources (such as data storage and data processing services)
required by a client.

IIL. Internet Addressing

An internet must be associated with an internet-wide addressing
system that assigns an identifying address to each computer in the system.
In the Internet these addresses are known as IP' addresses. Each IP address
is a pattern of 32 bits, although plans are currently underway to increase this
to 128 bits. Each 32-bit address consists of two parts: a pattern identifying
the domain in which the computer resides and a pattern identifying the
particular computer within the domain. The part of the address identifying
the domain, the network identifier, is assigned under the authority of
ICANN at the time the domain is registered. Thus it is by means of this
registration process that each domain in the Internet is assured of having a
unique network identifier. The portion of the address that identifies a
particular computer within a domain is called the host address. The host
address is assigned by the domain’s local authority—usually a person
having a job title such as network administrator or system administrator.

IP addresses are traditionally written in dotted decimal notation in
which the bytes of the address are separated by periods and each byte is
expressed as an integer represented in traditional base ten notation.’> For
example, using dotted decimal notation, the pattern 5.2 would represent the
two-byte bit pattern 0000010100000010, which consists of the byte
00000101 (represented by 5) followed by the byte 00000010 (represented
by 2), and the pattern 17.12.25 would represent the three-byte bit pattern
consisting of the byte 00010001 (which is 17 written in binary notation),
followed by the byte 00001100 (12 written in binary), followed by the
byte 00011001 (25 written in binary). Thus a computer in the domain of

.the Addison-Wesley’ publishing company might have the IP address

IP: TP ¥4, WIBRHMY, WEIPMY (Internet Protocol ¥ FEEAEHE ).

the bytes of the address are separated by periods and each byte is expressed as an integer represented in
traditional base ten notation: WHKIZFWRABLASTR, BINFVH-NBERETR, MiXBRRAMAES
AILL 10 SRR BERFRT.

Addison-Wesley: 3l —FHWFAHRAE, RIFE (Pearson) HEHMEHETHELHEAT, TE
HRVHENL. 257, &8, ¥, GHESHFHNEE R R TFiED.
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conducive
/kan'dsiv/

a. HENAY,

HHH (20)
mnemonic

/ ni'monik /

a. Bhidty: 2Zm
mnemonic address
Hhic it

domain name
W4

suffix / 'safiks /

n 5%

top-level domain
T4

country cede

SRR AT

mnemonic name

Bhic#, 454

192.207.177.133, where the first three bytes (192.207.177) form the
network identifier (identifying the Addison-Wesley domain) and the last
byte (133) is the host address (identifying a particular computer within
Addison-Wesley’s domain).

Addresses in bit-pattern form (even when compressed using dotted
decimal notation) are rarely conducive to human consumption.' For this
reason each domain is also assigned a unique mnemonic address known as
a domain name. For example, the domain name of the Addison-Wesley
publishing company is aw.com. Note that the naming system reflects the
domain’s classification, which in this case is commercial as indicated by the
com suffix. Such a classification is called a top-level domain® (TLD).
There are numerous TLDs, including edu for educational institutions, gov
for U.S. government institutions, org for nonprofit organizations, museum
for museums, info for unrestricted use, and net, which was originally
intended for Internet service providers but is now used on a much broader
scale. In addition to these general TLDs, there are also two-letter TLDs for
specific countries (called country-code TLDs) such as au for Australia and
ca for Canada.

Once a domain has a mnemonic name, its local authority is free to
extend it to obtain mnemonic names for the machines within its domain.
For example, an individual machine within the domain aw. com might be
identified as ssenterprise.aw.com.

We should emphasize that the dotted notation used in mnemonic
addresses is not related to the dotted decimal notation used to represent IP
addresses. Instead, the sections in a mnemonic address identify the
computer’s location within a hierarchical classification system. In particular,
the address ssenterprise.aw.com indicates that the computer known
as ssenterprise is within the institution aw within the class (or TLD)
of commercial domains com. In the case of large domains, a local authority
might break its domain into subdomains, in which case the mnemonic
addresses of the computers within the domain might be longer. For example,
suppose Nowhere University’ was assigned the domain name nowhereu.
edu and chose to divide its domain into subdomains. Then, a computer at

' Addresses in bit-pattern form (even when compressed using dotted decimal nolation) are rarely conducive to

fuman consumption.: RN EARREHHE (RIESITER S5+ a0 30E R4 R/bRESEH BT

MMITERRAZIZ

2

top-level domain: W JF#RA top-level domain name (TLDN),

' Nowhere University: 53 K%, w2,
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name server

ZFREH

domain name
system

WERE

Nowhere University could have an address such as r2d2.compsc.
nowhereu.edu, meaning that the computer r2d2 is in the subdomain
compsc within the domain nowhereu within the class of educational
domains edu.

Each domain’s local authority is responsible for maintaining a
directory containing the mnemonic address and the corresponding IP
address of those computers within its domain. This directory is
implemented on a designated computer within the domain in the form of a
server, called a name server, that responds to requests regarding address
information. Together, all the name servers throughout the Internet are part
of an Internet-wide directory system known as the domain name system
(DNS) that is used to convert addresses in mmnemonic form into their
equivalent bit-pattern forms. In particular, when a human requests that a
message be sent to a destination identified in mnemonic form, DNS is used
to convert that mnemonic address into its equivalent IP address that is
compatible with the Internet software. The process of extracting
information from DNS is often referred to as a “DNS lookup.” Normally, a

DNS lookup is completed in a fraction of a second.

Exercises

1. Fill in the blanks with the information given in the text:

1. The Internet originated from projects going back to the
early 1960s.

2. The establishment of domains on the Internet is overseen by a
nonprofit corporation called

3. A registered domain can be attached to the existing Internet by
means of a(n) which is often referred to as the of the
domain.

4. A user typically connects to the Internet in one of two ways:
connections and connections.

5. A(n) is a company that provides Internet access and other
services to customers.

6. An IP address is a 32-bit address made up of two parts: the
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identifier and the address, identifying the domain in
which a computer resides and the particular computer within the domain
respectively.

7. IP addresses are traditionally written in dotted notation.

8. For ease of memorization, each domain is also assigned a unique

address known as a domain name.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. cell phone 11. Bhic bk

2. IP address 12. WAL

3. autonomous system 13. B8 BRI Y 5 )

4, dial-up connection 14. TR 4

5. network identifier 15. ERI%E M 4Rk

6. binary notation 16. F4r-titHlicdux
7. mnemonic name 17. R4 AR 514t v
8. Internet-wide directory system 18. & R4 Wi

9. name server 19, FHLEbHE

10. Internet infrastructure 20. SRR

III. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

origin risk channel connection
sender Internet own academic
network computer technological data
develop establish researcher packet

Early computer networks used leased telephone company lines for
their connections. Telephone company systems of that time established a
single connection between and receiver for each telephone call,
and that connection carried all along a single path. When a
company wanted to connect computers it at two different
locations, the company placed a telephone call to the connection,
and then connected one computer to each end of that single

The U.S. Defense Department was concerned about the inherent
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of this single-channel method for connecting computers, and its
researchers a different method of sending information through
multiple . In this method, files and messages are broken into

that are labeled electronically with codes for their ,
sequences, and destinations. In 1969, Defense Department in the
Advanced Research Projects Agency (ARPA) used this network model to
connect four into a network called the ARPANET. The
ARPANET was the earliest of the that eventually combined to
become what we now call the . Throughout the 1970s and 1980s,
many researchers in the community connected to the ARPANET
and contributed to the developments that increased its speed and
efficiency.

IV. Translate the following passage from English into Chinese:

The Internet provides only the physical and logical infrastructure that
connects millions of computers together. Many believe that the World Wide
Web (WWW, or simply the Web) provides the killer application (=)
for this global network. The Web is considered the content of the Internet,
providing all sorts of information by using a rich set of tools that manage
and link text, graphics, sound, and video. Providing and viewing
information on the Web is accomplished using server applications and client
applications.

If you’ve already explored the Web, you’ll recognize the client-side
application as the Web browser. A Web browser receives, interprets, and
displays pages of information from the Web. The user can navigate within
pages, jump to other pages by clicking hypertext links, and point to just
about any page on the Web.
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Section B

The Layered Approach to Internet Software

Origin

Final destination

Prepares
ackage - Receives and
package for You Yiiond L ot
shipping opens package

A
Places ! Removes
package in Shipping Shipping package from
container for company company cunlamq and
airline delivers it to
addressee
Intermediate stops
Placics N Sends
container in Airline > Airline Airline » Airline s A
airplane shipping
company
Transfers container to
another airplane
Figure 8B-1: Package-Shipping Example
A principal task of networking software is to provide the infrastructure
required for transferring messages from one machine to another. In the
Internet, this message-passing activity is accomplished by means of a
anzlogous hierarchy of software units, which perform tasks analogous to those that
/ 9';;'&?;;/ would be performed if you were to send a gift in a package from the West
a. H

AT ELAR Ceowith)

shipping /'[ipin /
n. B, I
izl

Coast of the United States to a friend on the East Coast (Figure 8B-1). You
would first wrap the gift as a package and write the appropriate address on
the outside of the package. Then, you would take the package to a shipping
company such as the U.S. Postal Service'. The shipping company might
place the package along with others in a large container and deliver the
container to an airline, whose services it has contracted.” The airline would
place the container in an aircraft and transfer it to the destination city,

Y the U.S. Postal Service:

XEBEHEER.

2 deliver the container to an airline, whose services it has contracted: ¥R T SHEHRESRMMEATE.
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addressee
/ 2=dre'si: /

n. WEAN WAEA

software routine

BAHIRE

perhaps with intermediate stops along the way. At the final destination, the
airline would remove the container from the aircraft and give it to the
shipping company’s office at the destination. In turn, the shipping company
would take your package out of the container and deliver it to the addressee.

In short, the transportation of the gift would be carried out by a
three-level hierarchy: (1) the user level (consisting of you and your friend),
(2) the shipping company, and (3) the airline. Each level uses the next lower
level as an abstract tool. (You are not concerned with the details of the
shipping company, and the shipping company is not concerned with the
internal operations of the airline.) Each level in the hierarchy has
representatives at both the origin and the destination, with the representatives
at the destination tending to do the reverse of their counterparts at the origin.'

Such is the case with software for controlling communication over the
Internet, except that the Internet software has four layers rather than three,
each consisting of a collection of software routines rather than people and
businesses. The four layers are known as the application layer, the transport
layer, the network layer, and the link layer. All layers are present on each
computer in the Internet. A message typically originates in the application
layer. From there it is passed down through the transport and network layers
as it is prepared for transmission, and finally it is transmitted by the link
layer. The message is received by the link layer at the destination and
passed back up the hierarchy® until it is delivered to the application layer at
the message’s destination.

Let us investigate this process more thoroughly by tracing a message
as it finds its way through the system (Figure 8B-2). We begin our journey
with the application layer.

The application layer consists of those software units such as clients
and servers that use Internet communication to carry out their tasks.>
Although the names are similar,* this layer is not restricted to software in

Each level in the hierarchy has representatives at both the origin and the destination, with the representatives at
the destination tending 1o do the reverse of their counterparits at the origin.: 3 EZHPHE—EERHHS
FH e E AR, 7 H MRS TG SEREGEH A AR TN TEMRR.

passed back up the hierarchy: TE5+ R 4K+ R _LEHE.

those software units such as clients and servers that use Internet communication to carry out their tasks: % Hl
BB E S RASEARENEGEREREEFHERAEIC. KFHH clients I servers I8E FHL5 R
& 2% LB

the names are similar: X BT “ ZFRAALL” 245 application layer (FR]E) %5 application software (%
R%A) #F8F application.
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login / 'lagin; '1o:g-/
n. ﬁfﬂﬂ, ﬁi’ iﬁ

AR
telnet / telnet/

n. [7FE Telnet ]

the application classification, but also includes many utility packages. For

example, software for transferring files using FTP' or for providing remote

login capabilities using telnet have become so common that they are

normally considered utility software.

TREEFRHI (B

B BRE)
utility software
S AR
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Receives
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Figure 8B-2: Following a Message through the Internet

The application layer uses the transport layer to send and receive

messages over the Internet in much the same way that you would use a
shipping company to send and receive packages. Just as it is your
responsibility to provide an address compatible with the specifications of
the shipping company, it is the application layer’s responsibility to provide
an address that is compatible with the transport layer. (To fulfill this need,

' FTP: SCHE453%MY (File Transfer Protocol [0 4585,
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obstruct
/ ab'strakt, ab- /
v. fR%; M8

sequence number

(D F5

destine /'destin /

v. e, #HE (&
H— Bt
®AE®‘) (or)

the application layer may use the services of the name servers within the
Internet to translate mnemonic addresses used by humans into Internet-
compatible IP addresses.)

A major task of the transport layer is to accept messages from the
application layer and to ensure that the messages are properly formatted for
transmission over the Internet. Toward this latter goal, the transport layer
divides long messages into small segments, which are transmitted over the
Internet as individual units. This division is necessary because a single long
message can obstruct the flow of other messages at the points on the
Internet where numerous messages must cross paths.' Indeed, small
segments of messages can interweave at these points, whereas a long
message forces others to wait while it passes (much like cars waiting for a
long train to pass at a railroad crossing).

The transport layer adds sequence numbers to the small segments it
produces so that the segments can be reassembled at the message’s
destination. Then it attaches the destination address to each segment and
hands these addressed segments, known as packets, to the network layer.2
From this point, the packets are treated as individual, unrelated messages
until they reach the transport layer at their final destination. It is quite
possible for the packets related to a common message to follow different
paths through the Internet.

The network layer has the task of forwarding the packets it receives
from one network within the Internet to another until they reach their final
destinations. Thus it is the network layer that must deal with the Internet’s
topology. In particular, if a packet’s path through the Internet must pass
through many individual networks, it is the network layer at each
intermediate stop that determines the direction in which the packet will be
sent next. The decision is made as follows: If the final destination of the
packet is within the current network, the network layer will send the packet
there; otherwise, the network layer will send the packet to a router in the
current network through which the packet can be transferred into an
adjacent network. In this way, a packet destined for a computer within the
current network will be sent to that machine, whereas a packet destined for
a computer outside the current network will continue its network-to-

! mumerous messages must cross paths: Vr ERICHFB B .
% hands these addressed segments, known as packets, to the network layer: XS4t #4540 B

TE ML .



Unit 8 The Internet (M) 175
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v. ffHn
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/ kesuin'said /

v. M, MG
Rty

hop /hap /

v. BREK

incoming

/'inkamin /

a. HERE: WMAK
port/pa:t/

n. FH, #FED
port number

WOS

network journey.

Having determined a packet’s next destination, the network layer
appends this address to the packet as an intermediate address and hands the
packet to the link layer.

The link layer has the responsibility of transferring the packet to the
intermediate address that was determined by the network layer. Thus the
link layer must deal with the communication details particular to the
individual network in which the computer resides. If that network is a token
ring,’ the link layer must wait for possession of the token before
transmitting. If the network uses CSMA/CD, the link layer must listen for a

silent bus before transmitting.

When a packet is transmitted, it is received by the link layer at the
computer designated by the local address attached to the message. There,
the link layer hands the packet up to its network layer where the packet’s
final destination is compared to the current location. If these do not
coincide, the network layer determines a new intermediate address for the
packet, attaches that address to the packet, and returns the packet to the link
layer for retransmission. In this manner, each packet hops from machine to
machine on its way to its final destination. Note that only the link and
network layers are involved at the intermediate stops during this journey
(see again Figure 8B-2).

If the network layer determines that an arriving packet has reached its
final destination, it hands the packet to its transport layer. As the transport
layer receives packets from the network layer, it extracts the underlying
message segments and reconstructs the original message according to the
sequence numbers that were provided by the transport layer at the
message’s origin. Once the message is assembled, the transport layer hands
it to the appropriate unit within the application layer—thus completing the
message transmission process.

Determining which unit within the application layer should receive an
incoming message is an important task of the transport layer. This is
handled by assigning unique port numbers to the various units and
requiring that the appropriate port number be appended to a message’s
address before starting the message on its journey. Then, once the message

that network is a token ring: ZMEERBBFIA ML . token ring B “BUERIL” “ARI” , BEXADHE
KABFRF B BGETEA R M.
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is received by the transport layer at the destination, the transport layer
merely hands the message to the application layer software at the
designated port number.

Users of the Internet rarely need to be concerned with port numbers
because the common applications have universally accepted port numbers.
For example, if a Web browser is asked to retrieve the document whose
URL' is http://www.zco.org/animals/frog.html, the browser
assumes that it should contact the HTTP server at www. zoo . org via port
number 80. Likewise, when transferring a file, an FTP client assumes that it
should communicate with the FTP server through port numbers 20 and 21.

In summary, communication over the Internet involves the interaction
of four layers of software. The application layer deals with messages from
the application’s point of view. The transport layer converts these messages
into packets that are compatible with the Internet and reassembles messages
that are received before delivering them to the appropriate application. The
network layer deals with directing the packets through the Internet. The link
layer handles the actual transmission of packets from one machine to
another. With all this activity, it is somewhat amazing that the response
time of the Internet is measured in milliseconds, so that many transactions
appear to take place instantaneously.

Exercises

I. Fill in the blanks with the information given in the text:

1. For an outgoing message, the four layers of software involved in
Internet communication work in the order of the layer, the
layer, the layer, and the layer; for an

incoming message, it is just the opposite.

2. The layer converts long messages into packets compatible
with the Internet before their transmission and reassembles them at the
destination.

3. The packets related to a common message may follow
paths through the Internet.

! URL: &—%FEBAR, F—HE A2 (Uniform Resource Locator (R FREMERL) . ARFRY Universal

Resource Locator.
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4. Only the and layers are involved at the
intermediate stops during a packet’s journey to its final destination.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. incoming message 6. W5

2. application layer - 7. BAEHIFRE

3. utility software 8. fHE

4. sequence number 9. AL

5. remote login capabilities 10. J7 4 M3 Y38
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Section C

Web Basics
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6 LARNE 00 7/ ¢ e ke I~

Accounts and Services

This is where your accounts wil
appear, once activated.

¥ @ reople e Search Box
3 Dicg . :

Facebook
&8 Flickr

u Pownce

& Twitter
& YouTube
¥ [1Media Sharing

00 Ohchakacl,

Web Page

¥ [ 8logging
B e
@ slogsame
\ LiveJournal
E= Typepad
0 WordPress.com
" xangd
) sef-Hosted g

¥ B9 Onle Fovtes ‘
& Magnolia
W w, I

o S s it raiaie B e i kB

captivating Links

/ 'keeptiveitin /

a. EAM, AEM I. The World Wide Web

instrumental

/ instru'menta, One of the Internet’s most captivating attractions, the World Wide

-‘"5"‘7 /é S, Web (also referred to as WWW, W3, or the Web) is a collection of files that

;;.blf i Ef) w can be linked and accessed using HTTP. HTTP (Hypertext Transfer

ferry / feri/ Protocol) is the communications standard that’s instrumental in ferrying

v. §iE; i3k Web documents to all comers of the Internet.

animation

/ =ni'meif en / Many Web-based files produce documents called Web pages. Other

: Z‘b‘g;'i f“ﬂg) files contain photos, videos, animations, and sounds that can be
riin

/'z':i:)aligk / incorporated into specific Web pages. Most Web pages contain links

n H (&) 8% (sometimes called “hyperlinks”) to related documents and media files.
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®, Hifi

host / haust /

v. fE--HEH
Web server
kAT
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Uniform Resource
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main page

sy
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home page

Eyi]

desk / desk /

n. fRFE: B

showbiz / faubiz/
n (0) BRFHE
ks BRARSE

(= show business)
hurricane
/ 'harikan /
n. &KX,

A series of Web pages can be grouped into a Web site—a sort of virtual
“place” in cyberspace. Every day, thousands of people shop at
Nordstrom’s' Web site, an online department store featuring clothing, shoes,
and jewelry.”> Thousands of people visit the Webopedia® Web site to look
up the meaning of computer terms. At the ABC* News Web site, people not
only read about the latest news, sports, and weather, but also discuss current
issues with other readers. The Web encompasses these and hundreds of
thousands of other sites.

Web sites are hosted by corporate, government, college, and private
computers all over the world. The computers and software that store and
distribute Web pages are called Web servers.

Every Web page has a unique address called a URL (Uniform
Resource Locator). For example, the URL for the Cable News Network®
Web site is Attp://www.cnn.com. Most URLs begin with http:// to indicate
the Web’s standard communications protocol. When typing a URL, the
http:// can usually be omitted, so www.cnn.com works just as well as
http://www.cnn.com.

Most Web sites have a main page that acts as a “doorway” to the rest
of the pages at the site. This main page is sometimes referred to as a “home
page,” although this term has another meaning.® The URL for a Web site’s
main page is typically short and to the point, like www.cnn.com.

The pages for a Web site are typically stored in topic area folders,
which are reflected in the URL. For example, the CNN site might include a
weather center at www.cnn.com/weather/ and an entertainment desk at
www.chn.com/showbiz/. A series of Web pages are then grouped under the
appropriate topic. For example, you might find a page about hurricanes at
the URL www.cnn.com/weather/hurricanes.html, and you could find a page
about El Nifio’ at www.cnn.com/weather/elnino.html. The file name of a

[ SV T S v

Nordstrom: WRFWAE, RERGESEH, BT RAGER.
an online department store featuring clothing, shoes, and jewelry: —HK FTEHEXR. B THAKENELET

B’AF.

Webopedia: W% B2, SiENMELBEMEARE RPELFARMERS %,
ABC: (EI # 2T (American Broadcasting Company )% FR4E88) .

Cable News Network: (EE) HLEMFEMN, B FEHEM8E% CNN.

home page: BEFTHR—FHKMETHIET (MM E ) , WA FEB NI GEERITHX R BN T2
BT .

El Nirio: JE/RBWEILE . El Nifio R AP IE, BHA “X8” , PLEHZT. ERBIERRIK IR
’2, FERXTPETRBEZEXCESKBESEAR, BAKE L. ZEEEN, 4 HRLIR
HHRREXRS.
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Enter key

o] %= 4

HTML tag
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specific Web page always appears last in the URL—hurricanes.html and
elnino.html are the names of two Web pages. Web page file names usually
have an .htm or .html extension, indicating that the page was created with
HTML (Hypertext Markup Language), a standard format for Web
documents.

A URL never contains a space, even after a punctuation mark, so do
not type any spaces within a URL. An underline character is sometimes
used to give the appearance of a space between words, as in the URL
www.detroit.com/top 10.html. Be sure to use the comrect type of
slash—always a forward slash (/)—and duplicate the URL’s capitalization
exactly. The servers that run some Web sites are case sensitive,! which
means that an uppercase letter is not the same as a lowercase letter. On these
servers, typing www.cmu.edu/Overview.html (with an uppercase “0O”) will not
locate the page that’s actually stored as www.cmu.edu/overview.html (with a
lowercase “0”).

I1. Browsers

A Web browser—usually referred to simply as a browser—is a
software program that runs on your computer and helps you access Web
pages. Two of today’s most popular browsers are Microsoft Internet
Explorer’ (IE) and Netscape Navigator (Navigator). A browser provides a
sort of “window” in which it displays a Web page. The borders of the
window contain a set of menus and controls to help you navigate from one
Web page to another. Despite small cosmetic differences and some
variations in terminology, Web browsers offer a remarkably similar set of
features and capabilities.

A browser fetches and displays Web pages. Suppose that you want to
view the Web page located at www.e-course.com/boxer.html. You enter the
URL into a special Address box that’s provided by your browser. When
you press the Enter key, the browser contacts the Web server at
www.e-course.com and requests the boxer.html page. The server sends your
computer the data stored in boxerhtml. This data includes two things: the
information you want to view, and embedded codes, called HTML tags,
that tell your browser how to display it. The tags specify details such as the

The servers that run some Web sites are case sensitive: 1ZITHEMNMMEERSESX 2 KNPME. XEH case
] “ (FBE)) KNE” , sensitive B7F “BURKI” . case sensitive BIE “XTANERRE” , B “KoK

PER” .

2 Microsoft Internet Explover: WAKFHEMMIKZR, ZEMIK (Microsoft) 4 F]FF & i R4 3 Wi e,
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background color, the text color and size, and the placement of graphics.
Copy command

5 5| 6 4 Most browsers provide a Copy command that allows you to copy a

section of text from a Web page, which you can then paste into one of your
own documents. To keep track of the source for each text section, you can
use the Copy command to record the Web page’s URL from the Address
box, and then paste the URL into your document.

III. Search Engines

The term search engine popularly refers to a Web site that provides a
variety of tools to help you find information. Search engines such as
Google! and Yahoo!” are indispensable tools when it comes to finding
information on the Web. Depending on the search engine you use, you can
find information by entering a description, filling out a form, or clicking a
series of links to drill down through a list of topics and subtopics. Based on
your input, the search engine displays a list of Web pages like the one
shown in Figure 8C-1.

The search was for Olympic Flame.

i

@n‘:mpu Flase ~ Google

File Rdit View Migtory Favorites Tools Melp

w w P W‘Q 8 http/www. google. con/sear chil=ennevvindor=18q=0lynpi ctFle v O —A
| ‘ T N s The search engine displays the total
Lm&! ! J 8 Dlympic Flame ~ Gogle 5... X L? -y h eng
= number of relevant pages.
Google s I -

7

Resuits 1- 10 of about 2,4104000 for Olympic Flame. (0.16 secc?

Web  News  Images

News results for Olympic Flame

| B Olympic flame witnesses Jingzhou's prosperity after worst floods irs Search results are Iypically arrzmged in
! JINGZHOU, Central China, June 2 {Xinhua) - The sacred Olylnplc flame has witnessed the : P, R F = e
pruspem/ U!qu._h\:m cny which was struck by floods in 1998, . Ordell Of relevance so that the most
| L] Xinhua - 63 related atic promising Web pages should be at the
e Olymplcﬁmne travels Uur resort Huar zg han - Xinhua - 37 ralat top of the list. A brief description of the
Push for Olympic boycott fizzles - Wi 2 Sun - 478 .
page helps you determine whether you
Olympic Flame - Wikipedia, the free encyclopedia want to view it.
The Olympic Flame or Olympic Torch is a symbol of the Olympic Games. [1]
i C ommemnrnhna the theft of fire from the Greek god Zeus by Prometheus, its origins ...
i enwikipedia. org/wiki’Olympic_Flame - 124k - Cached - ilar pa
2008 Summer Olympics torch relay - Wikipedia, the free encyclopedia
The Olympic Flame is suppdsed to remain lit for the whole relay. [13] When the Torch is &

x'xngunshed at night, on airplaneNg bad weather,
an wikipedia. org/wiki/2008 "

| The Olympic Flame : . )
The tradition of lighting an Olympic Flame comes from thewgeid  Underlined links make it casy

Ancient Olympic Games, a sacred flame was litfrom the sun™ 4+ cnickly connect to any of
www janecky. com/olympics/flame html - 12 hi simila 4 y i s Y
the Web pages in the list.

‘-w‘p'm nmru 'V| Wﬂ-t Clh— of ‘ ing 2008 Torch
5 .;‘QDA“ - Tha. o Snint in. ol

Figure 8C-1: In response to a query, a search engine produces a list of relevant
Web pages, along with a brief description of each page and a link to it.

Google: Bk, P_EER51%. FZATBOLT 1998 4, BHFREXEEINFIREREMTELI (Mountain View) .
2 Yahoo!: FEFR. W HEESIEE. FBARMKILT 1994 4F, BHREXEWFABETMARSHR (Sunnyvale).
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A query describes the information you want to find. It includes one or
more keywords and can also include search operators. A keyword
(sometimes called a “search term™) is any word that describes the
information you’re trying to find. You can enter more than one search term.
Separate each term with a space or a search operator.

Search engines have a tendency to inundate you with possibilities—
often finding thousands of potentially relevant Web pages. To receive a
more manageable list of results, you need to formulate a more specific
search, A search operator is a word or symbol that describes a relationship
between keywords and thereby helps you create a more focused query. The
search operators that you can use with each search engine vary slightly. To
discover exactly how to formulate a query for a particular search engine,
refer to its Help pages. Most search engines allow you to formulate queries
with the search operators described in Figure 8C-2.

Web page before it can be included in the search results. The query

railroad AND cars will locate pages that contain both the words
AND “railroad” and “cars.” Your search results might include pages
! containing information about old railroad cars, about railroad car
construction, and even about railroads that haul automobiles (‘‘cars”).
Some search engines use the plus symbol (+) instead of the word AND.

1
c When two search terms are joined by AND, both terms must appear on a
i
i

When two search terms are joined by OR, either one or both of the
search words could appear on a page. Entering the query railroad OR
cars produces information about railroad fares, railroad routes, railroad
cars, automobile safety records, and even car ferries.

| OR

The keyword following NOT must not appear on any of the pages found
by the search engine. Entering railroad NOT cars would tell the search
engine to look for pages that include “railroad” but not the keyword
“cars.” In some search engines, the minus sign (—) can be used instead of
the word NOT.

NOT

Surrounding a series of keywords with quotation marks indicates that
the search engine must treat the words as a phrase. The complete phrase
must exist on a Web page for it to be included in the list of results.
Entering

Quotation
Marks “green card” would indicate that you are looking for
information on immigration, not information on the color green, golf

greens, or greeting cards.

The NEAR operator tells a search engine that you want documents in
which one of the keywords is located close to but not necessarily next to
the other keyword. The query library NEAR/15 congress means that the
words “library” and “congress” must appear within 15 words of each

NEAR

other. Successful searches could include documents containing phrases
such as “Library of Congress” or “Congress funds special library
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research.”

The asterisk (*) is sometimes referred to as a “wildcard character.” It
allows a search engine to find pages with any derivation of a basic

Wildcards word. For example, the query medic* would not only produce pages
containing the word “medic,” but also “medical,” “medication,”
“medicine,” and “medicinal.”
Some search engines allow you to search for a Web page by its title or
by any part of its URL. The query T:Backcountry Recipe Book indicates
Field that you want to find a specific Web page titled “Backcountry Recipe
Searches Book.” In this search, the T tells the search engine to look at Web page

titles, and the information following the colon identifies the name of the
title.

Figure 8C-2: Search Operators

A topic directory is a list of topics and subtopics, such as Arts,
Business, Computers, and so on, which are arranged in a hierarchy (Figure
8C-3). The top level of the hierarchy contains general topics. Each
successive level of the hierarchy contains increasingly specific subtopics.’
A topic directory might also be referred to as a “category list,” an “index,”
or a “directory.” To use a topic directory, simply click a general topic. When
a list of subtopics appears, click the one that’s most relevant to the
information you are trying to locate. If your selection results in another list
of subtopics, continue to select the most relevant one untii the search engine
presents a list of Web pages. You can then link to these pages just as though
you had used a keyword query.

Many search engines provide an advanced search form that helps you
formulate a very targeted search. A search form helps you enter complex
queries. It might also allow you to search for pages that are written in a
particular language, located on a specific Web server, or created within a
limited range of dates. It is usually accessible by clicking an Advanced
Search link, which often is located on the main page of the search engine
Web site.

Instead of entering a cryptic query such as movietreview+ “The
Producers”, wouldn’t it be nice to enter a more straightforward question
like Where can I find a review of The Producers? A few search engines
specialize in natural language queries, which accept questions written in
plain English.

' Each successive level of the hierarchy contains increasingly specific subtopics.: 4} B4 TR T MK XML
BEESARBKRBAGNTEE.
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Figure 8C-3: To use a topic directory, simply click a general topic. When a list of subtopics appears,
click the one that’s most relevant to the information you are trying to locate.

Exercises

L Fill in the blanks with the information given in the text:

1. Most Web pages contain links, sometimes called
related documents and media files.

, 1o

2. The main page of a Web site is sometimes called its page.

3. HTML are sets of instructions inserted into an HTML
document to provide formatting and display information to a Web browser.
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4. When you use a search engine, a query includes one or more
and can also include search

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. wildcard character 5. [A1ZE4g
2. Copy command 6. RS %
3. search operator 7. BRAALHE

4. home page 8. HNXAIRCIES



Unit9 Mobile and Cloud Computing
(BHE5RITED)
Section A

Cloud Computing

v

virtualize

/ 've:tfuslaiz/

v. KL

workload

/'wa:klaud /

n. T/e&; THEffr I. Introduction

batch / beet[ / . .

o B, SE, Rt Cloud computing has been defined differently by many users and
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id

ﬁfl WJ/ ;; ;gﬁij host a variety of different workloads, including batch-style backend jobs

leverage and interactive and user-facing applicatz‘on.s-.”l
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v. F4rRIE The concept of cloud computing has evolved from cluster, grid, and

utility c«:)mputing.2 Cluster and grid computing leverage the use of many

' “4 cloud is a pool of virtualized computer resources. A cloud can host a variety of different workloads, including
batch-style backend jobs and interactive and user-facing applications.”: —A= B—A R4k E L5 IR
M., ZAHEEEHARN TR, QBRGNS R~

2 The concept of cloud computing has evolved from cluster, grid, and utility computing.: THHX MRS NER
. M EMB AR R R TR,
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computers in parallel to solve problems of any size. Utility and Software as
a Service (SaaSl) provide computing resources as a service with the notion
of pay per use. Cloud computing leverages dynamic resources to deliver
large numbers of services to end users. Cloud computing is a
high-throughput computing (HTC?) paradigm whereby the infrastructure
provides the services through a large data center or server farms. The cloud
computing model enables users to share access to resources from anywhere
at any time through their connected devices.

The cloud will free users to focus on user application development and
create business value by outsourcing job execution to cloud providers. In
this scenario, the computations (programs) are sent to where the data is
located, rather than copying the data to millions of desktops as in the
traditional approach. Cloud computing avoids large data movement,
resulting in much better network bandwidth utilization. Furthermore,
machine virtualization has enhanced resource utilization, increased
application flexibility, and reduced the total cost of using virtualized
data-center resources.

The cloud offers significant benefit to IT® companies by freeing them
from the low-level task of setting up the hardware (servers) and managing
the system software. Cloud computing applies a virtual platform with
elastic resources put together by on-demand provisioning of hardware,
software, and data sets, dynamically. The main idea is to move desktop
computing to a service-oriented platform using server clusters and huge
databases at data centers. Cloud computing leverages its low cost and
simplicity to benefit both providers and users. Cloud computing intends to
leverage multitasking to achieve higher throughput by serving many
heterogeneous applications, large or small, simultaneously.

I1. Public, Private, and Hybrid Clouds

A public cloud is built over the Internet and can be accessed by any
user who has paid for the service. Public clouds are owned by service
providers and are accessible through a subscription. The callout box in top
of Figure 9A-1 shows the architecture of a typical public cloud. Many
public clouds are available, including Google App Engine (GAE)*, Amazon

S N e

SaaS: HAFENIRS% (Software as a Service I & 7 EH4EHE ).

HTC: W&#&FM (B) wH (high-throughput computing FI458% ).

IT: {§BHA (information rechnology 18 FRE4ERE ).

Google App Engine: BEMNFTI%E, —MFEMRFSZHHETE, WiLA /7 Google RN LiZT

AL TAEY T N
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Web Services (AWS)', Microsoft Azure?, IBM Blue Cloud®, and

aforementioned Salesforce.com’s Force.com®. The providers of the aforementioned clouds
/ e'famen( and / are commercial providers that offer a publicly accessible remote interface
a. AITHREIM

for creating and managing VM ° instances within their proprietary
infrastructure. A public cloud delivers a selected set of business processes.
The application and infrastructure services are offered on a flexible

price-per-use basis.

z < _eeianiy faiciien i S B I X
( A typical public cloud | Data center i |
| : - |
: ® I 1 Server cluster (VMs) : 1

I ]
| : ! |
| | : |
| Platform frontend : EOM storage : |
l\ (web service API) ST /l

-

To users or other public

I Ahybrid
cloud

An
Intranet

Figure 9A-1: Public, private, and hybrid clouds illustrated by functional architecture and

frontend connectivity of representative clouds

/ 'frant'end / ) ’ : o . S

N B A private cloud is built within the domain of an intranet owned by a
deployment single organization. Therefore, it is client owned and managed, and its
/ di'plaimant /

access is limited to the owning clients and their partners. Its deployment

. ke e was not meant to sell capacity over the Internet through publicly accessible

' Amazon Web Services: WM MRE, TLBARARENEHERS. TLRATESIT 1994 4, 1995
FEFRERSE, BReEELBRIMMNaRET.

2 Microsoft Azure: Bl Windows Azure, WIRMH—MFBRMRIBFNEFES, AT RT S TEMRKY
BRAZETOCHERMEPREER. BENETENRHEBRE.

? IBM Blue Cloud: BEEREHABLELAT (IBM) 1 “B %" ZitHEBRTE.

* Salesforce.com’s Force.com: M7+ /> 7] Salesforce.com ) Force.com MY, %M¥biGRE T %A FEL
W ZHE SN S FHAL. Salesforce REAIERT 1999 FH—FKEF XATHE (CRM) HM4MREIEMER,
SRUEELEMAEREMIHE L. Salesforce BAE “HMAFEHIM” X “HE” .

5 ¥M: BHIHL (virtual machine B8 BR4EES) .
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pay-as-you-go
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n & a BI{tE1FT
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interfaces. Private clouds give local users a flexible and agile private
infrastructure to run service workloads within their administrative domains.
A private cloud is supposed to deliver more efficient and convenient cloud
services. It may impact the cloud standardization, while retaining greater
customization and organizational control. Intranet-based private clouds are
linked to public clouds to get additional resources.

A hybrid cloud is built with both public and private clouds, as shown at
the lower-left comer of Figure 9A-1. Private clouds can also support a
hybrid cloud model by supplementing local infrastructure with computing
capacity from an external public cloud. For example, the Resecarch Compute
Cloud (RC2) is a private cloud, built by IBM, that interconnects the
computing and IT resources at eight IBM Research Centers scattered
throughout the United States, Europe, and Asia. A hybrid cloud provides
access to clients, the partner network, and third parties.

In summary, public clouds promote standardization, preserve capital
investrnent, and offer application flexibility. Private clouds attempt to
achieve customization and offer higher efficiency, resiliency, security, and
privacy. Hybrid clouds operate in the middle, with many compromises in
terms of resource sharing.

II1. Cloud Design Objectives

Despite the controversy surrounding the replacement of desktop or
deskside computing by centralized computing and storage services at data
centers or big IT companies, the cloud computing community has reached
some consensus on what has to be done to make cloud computing
universally acceptable. The following list highlights six design objectives
for cloud computing:

¢ Shifting computing from desktops to data centers: Computer
processing, storage, and software delivery is shifted away from
desktops and local servers and toward data centers over the Internet.

e Service provisioning and cloud economics: Providers supply
cloud services by signing service-level agreements (SLAs') with
consumers and end users. The services must be efficient in terms of
computing, storage, and power consumption. Pricing is based on a
pay-as-you-go policy.

® Scalability in performance: The cloud platforms and software and

! SLA: BEFEAKF (HEH. %4 X (service-level agreement HIZEER ).
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WA

infrastructure services must be able to scale in performance as the

number of users increases.

e Data privacy protection: Can you trust data centers to handle

your private data and records? This concern must be addressed to

make clouds successful as trusted services.

e High quality of cloud services: The Quality of Service (QoS) of
cloud computing must be standardized to make clouds
interoperable among multiple providers.

e New standards and interfaces: This refers to solving the data

lock-in problem associated with data centers or cloud providers.

Universally accepted APIs and access protocols are needed to
provide high portability and flexibility of virtualized applications.

IV. Enabling Technologies for Clouds

Clouds are enabled by the progress in hardware, software, and
networking technologies summarized in Table 9A-1.

Technology Requirements and Benefits

Fast platform deployment Fast, efficient, and flexible deployment of cloud resources to
provide dynamic computing environment to users

Virtual clusters on demand Virtualized cluster of VMs provisioned to satisfy user demand and
virtual cluster reconfigured as workload changes

Multitenant techniques SaaS for distributing software to a large number of users for their
simultaneous use and resource sharing if so desired

Massive data processing Internet search and web services which often require massive data

Web-scale communication

Distributed storage

Licensing and billing services

processing, especially to support personalized services

Support for e-commerce, distance education, telemedicine, social
networking, digital government, and digital entertainment
applications

Large-scale storage of personal records and public archive
information which demands distributed storage over the clouds

License management and billing services which greatly benefit all
types of cloud services in utility computing

Table 9A-1: Cloud-Enabling Technologies
in Hardware, Software, and Networking

These technologies play instrumental roles in making cloud computing
a reality. Most of these technologies are mature today to meet increasing
demand. In the hardware area, the rapid progress in multi-core CPUs,
memory chips, and disk arrays has made it possible to build faster data
centers with huge amounts of storage space. Resource virtualization enables
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rapid cloud deployment and disaster recovery. Service-oriented architecture
(SOA) also plays a vital role.

Progress in providing SaaS, Web 2.0 standards, and Internet performance
have all contributed to the emergence of cloud services. Today’s clouds are
designed to serve a large number of tenants over massive volumes of data.
The availability of large-scale, distributed storage systems is the foundation
of today’s data centers. Of course, cloud computing is greatly benefitted by
the progress made in license management and automatic billing techniques
in recent years.

V. A Generic C!oud Architecture

Figure 9A-2 shows a security-aware cloud architecture.! The Internet
cloud is envisioned as a massive cluster of servers. These servers are
provisioned on demand to perform collective web services or distributed
applications using data-center resources. The cloud platform is formed
dynamically by provisioning or deprovisioning servers, software, and
database resources. Servers in the cloud can be physical machines or VMs.
User interfaces are applied to request services. The provisioning tool carves
out the cloud system to deliver the requested service.”

In addition to building the server cluster, the cloud platform demands
distributed storage and accompanying services. The cloud computing
resources are built into the data centers, which are typically owned and
operated by a third-party provider. Consumers do not need to know the
underlying technologies. In a cloud, software becomes a service. The cloud
demands a high degree of trust of massive amounts of data retrieved from
large data centers. We need to build a framework to process large-scale data
stored in the storage system. This demands a distributed file system over the
database system. Other cloud resources are added into a cloud platform,
including storage area networks (SANs’), database systems, firewalls, and
security devices. Web service providers offer special APIs that enable
developers to exploit Intemet clouds. Monitoring and metering units* are
used to track the usage and performance of provisioned resources.

' Figure 9A4-2 shows a security-aware cloud architecture.: B 9A-2 BT —FEEZ LB RNEAREH.
2 The provisioning tool carves out the cloud system to deliver the requested service.: [REREET AMWEHZER
8, RBOFTIERMKIRS . carveout WA « (BB ZIH” , “FFREH” , “8) Qi) ~ .

s W

SAN: FRERIEM (48) (storage area network B E FIH4EHE ).
monitoring and metering units: 1§ “WHES5HBEBRE” .
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Data centers ) g e

software and datasets from multiple data centers
isfy the demands of multitenant applications

Trust delegation, reputation
systems, and data coloring
for protecting cloud resources
provisioned from data centers

Clients

management, and user interfaces

Resource provisioning, virtualization,

A o A

A v

Services catalogs

Security and performance
monitoring

Figure 9A-2: A security-aware cloud platform built with a virtual cluster of VMs, storage, and

networking resources over the data-center servers operated by providers

trust delegation

RERE

data coloring

EEE
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(H8) A AERE

safeguard
/'seifga:d/
v. fRiF, 4EH

The software infrastructure of a cloud platform must handle all
resource management and do most of the maintenance automatically.
Software must detect the status of each node server joining and leaving, and
perform relevant tasks accordingly. Cloud computing providers, such as
Google and Microsoft, have built a large number of data centers all over the
world. Each data center may have thousands of servers. The location of the
data center is chosen to reduce power and cooling costs. Thus, the data
centers are often built around hydroelectric power. The cloud physical
platform builder is more concerned about the performance/price ratio and
reliability issues than sheer speed performance.

In general, private clouds are easier to manage, and public clouds are
easier to access. The trends in cloud development are that more and more
clouds will be hybrid. This is because many cloud applications must go
beyond the boundary of an intranet. One must learn how to create a private
cloud and how to interact with public clouds in the open Internet. Security
becomes a critical issue in safeguarding the operation of all cloud types.
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Exercises

1. Fill in the blanks with the information given in the text:

1. The concept of cloud computing has evolved from , grid,
and computing.
2. A public cloud is built over the and can be accessed by

any user who has paid for the service.

3. A private cloud is built within the domain of a(n) owned
by a single organization.

4. A(n) cloud is built with both public and private clouds.

5. Generally speaking, clouds are easier to manage, and
clouds are easier to access.

6. The rapid progress in CPUs, memory chips, and
arrays has made it possible to build faster data centers with huge
amounts of storage space.

7. One of the design objectives for cloud computing is shifting
computing from to data centers.

8. The Internet cloud is envisioned as a massive cluster of servers,
which can be machines or VMs.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. server farm 11. =R

2. access protocol 12. TSR

3. storage area network 13. ETFHIEMBRAT =
4. high-throughput computing 14, P4 B

5. server cluster 15. BE& =

6. public cloud 16. Wi

7. grid computing 17. WAEENAR S

8. security-aware cloud architecture 18. &E#HH

9. social networking 19. BRI PR

10. utility computing 20. ZEALESR
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IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

service cloud marketing storage
automated layer resource management
software result develop platform
application SaaS Jfoundation serve

The architecture of a cloud is developed at three layers: infrastructure,
platform, and application. The infrastructure is deployed first to
support IaaS (Infrastructure as a Service) services. This layer serves as the

for building the platform layer of the cloud for supporting PaaS
(Platform as a Service) . In turn, the platform layer is a foundation
for implementing the layer for SaaS applications.

The infrastructure layer is built with virtualized compute,
and network resources. The abstraction of these hardware is
meant to provide the flexibility demanded by users. Internally, virtualization

>

realizes provisioning of resources and optimizes the
infrastructure management process. The layer is for
general-purpose and repeated usage of the collection of resources.
This layer provides users with an environment to their
applications, to test operation flows, and to monitor execution

and performance. In a way, the virtualized cloud platform as a
“system middleware (*F[8]41)” between the infrastructure and application
layers of the . The application layer is formed with a collection of
all needed software modules for applications. Service
applications in this layer include daily office work. The
application layer is also heavily used by enterprises in business

and sales, consumer relationship management, financial transactions, and
supply chain management.

IV. Translate the following passage from English into Chinese:

Cloud computing applies a virtualized platform with elastic resources
on demand by provisioning hardware, software, and data sets dynamically.
The idea is to move desktop computing to a service-oriented platform using
server clusters and huge databases at data centers. Cloud computing
leverages its low cost and simplicity to benefit both users and providers.
Machine virtualization has enabled such cost-effectiveness. Cloud
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computing intends to satisfy many user applications simultaneously. The
cloud ecosystem (*E7&SF %) must be designed to be secure, trustworthy,
and dependable. Some computer users think of the cloud as a centralized
resource pool. Others consider the cloud to be a server cluster which
practices distributed computing over all the servers used.

Traditionally, a distributed computing system tends to be owned and
operated by an autonomous administrative domain (e.g., a research
laboratory or company) for on-premises (¥1¥J &) computing needs.
However, these traditional systems have encountered several performance
bottlenecks (JEFM): constant system maintenance, poor utilization, and
increasing costs associated with hardware/software upgrades (F4%). Cloud
computing as an on-demand computing paradigm resolves or relieves us
from these problems.
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The Internet of Things
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In 2005, the concept of the Internet of Things (IoT) entered the
limelight. The IoT should be designed to connect the world’s objects in a
sensory manner. The approach is to tag things through radio-frequency
identification (RFID), feel things through sensors and wireless networks,
and think things by building embedded systems that interact with human
activities.

I. Ubiquitous Computing

Ubiquitous computing is a post-desktop model of human-computer
interaction in which information processing is integrated into everyday
objects and activities. For daily activities, people may engage in using many
pervasive devices simultaneously. They may not even be aware of the
existence of the interactive devices. Although the idea is simple, its
application is difficult. If all objects in the world were equipped with
minuscule identifying devices, daily life on our planet could undergo a
major transformation.

The IoT cannot be realized without systems design and engineering,
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and user interfaces. Contemporary human-computer interaction models,
whether command-line, menu-driven, or GUI-based, are inappropriate and
inadequate to meet ubiquitous computing demands. The natural IoT
paradigm appropriate to a ubiquitous computing world has yet to emerge.
Contemporary devices that lend support to ubiquitous computing include
smartphones, tablet computers, sensor networks, RFID tags, smart cards,
GPS devices, and others.

In ubiquitous computing, the IoT provides a network of sensor- or
radio-connected devices that can be uniquely identified and located in the
cyber-physical space. This IoT is mostly wirelessly connected as a
self-configuring network of radio-frequency tags, low-cost sensors, or
e-labels. The term “IoT” combines RFID technology with today’s
IPv6-based Internet technology'. All things (objects) have IP addresses,
which can be uniquely identified. The IP-identifiable objects are readable,
recognizable, locatable, addressable, and/or controllable via the Internet,
aided by RFID, Wi-Fi2, ZigBee3, mobile networks, and GPs.*

I1. Enabling and Synergistic Technologies

Many technologies can be applied to build the IoT infrastructure and
specific IoT systems for special application domains. Supportive
technologies are divided into two categories. Enabling technologies build
up the foundations of the IoT. Among the enabling technologies, tracking

(RFID), sensor networks, and GPS are critical.

RFID is applied with electronic labels or RFID tags on any objects
being monitored or tracked. The tags may be applied to any objects, such as
merchandise, tools, smartphones, computers, animals, or people. The
purpose is to identify and track the objects using radio waves or sensing
signals. Some tags can be read from tens or hundreds of meters away via a
wireless reader. Most RFID tags contain at least two major parts. One is an
integrated circuit for storing and processing information, medulating and

IPv6-based Internet technology: T IPv6 HIBE4F M A . IPv6 £ Internet Protocol version 6 HI4E#E, & IP

B3R 6 K.

Wi-Fi: Wieless Fidelity 14888, FHEHEBN “LLRKE” . Wi-Fi B—HELERMITE. Wi-Fi MEEH
IEEE 802.11b Bt 802.11a L& HER, #MfLZE. K. RENTREE M.

ZigBee: #T IEEE 802.15.4 PRHERRIIFEN M . HAFSRIERER . MENE. AAR. KIHFE.

BT EE. KB, ZigBee X—BFRFETHE (bee) Ml IER (zigzag) MFEILBERN
fr, BERSFERRATA, Wl REEREXER TR T B REEmNE.

The IP-identifiable objects are readable, recognizable, locatable, addressable, and/or controllable via the
Internet, aided by RFID, Wi-Fi, ZigBee, mobile networks, and GPS.: TEST3UIRF]. Wi-Fi. ZigBee. B3hRI%%
K GPS BT, Al 1P kbR iR AN R B B R SR ER . RE. A, FHER/ERIEH.



198  Computer English (Fourth Edition) (i1 5Pl 5#E) (4 /K)

demodulate

/ di:'madijuleit /

v. i

antenna / zn'tena /
n. K&

spatial / ‘speif &l /
a. XA
cooperative

/ kau'oparativ /

a. &1EM, PMER
pollutant

/ pa'lu:tent /

n. SR
battlefield

/ 'bastlfi:ld /

n. &%

habitat / 'habitaet /
n. (FHEYIFD AR
TP, WEEH
navigation

/ neevi'geif an /

n. FH; MAT
geotagging

/ d3i:au'teegin /

n. HFEFRE, HE
R

geocaching

[ d3irau’kee[in/

n. HIEEE
biometrics

/ baisdmetriks /

n. EWGEiHE
machine vision
BB
augment / o:g'ment/
v. K #n
augmented reality
WRIL L

energy harvesting
BRI
telepresence
/'teliprezens /

n. EE2R
autonomy

/ o:'tanemi /

n. B B,
BEH

demodulating a radio-frequency (RF) signal, and other special functions.
The other part is an antenna for receiving and transmitting the radio

signals.

Today’s sensor networks are mostly wireless, and are known as
wireless sensor networks (WSNs). A typical WSN consists of spatially
distributed autonomous sensors to cooperatively monitor physical or
environmental conditions, such as temperature, sound, vibration, pressure,
motion, or pollutants. The development of wireless sensor networks was
motivated by military applications such as battlefield surveillance. WSN
technology is now used in many industrial and civilian application areas,
including process monitoring and control, machine health monitoring,
environment and habitat monitoring, health care and home automation, and
intelligent traffic control.

The GPS was developed in 1973 by the U.S. Air Force. Similar
developments have also occurred in the European Union, Russia, and China.
Since 1994, a degraded GPS has been made available for civilian
applications in providing reliable positioning, navigation, and timing
services. For anyone with a GPS receiver, the system will provide accurate
location and time information for an unlimited number of users in all
weather conditions, day and night, anywhere in the world.

Enabling Technologies Synergistic Technologies
Machine-to-machine interfaces Geotagging/geocaching
Protocols of electronic communication Biometrics

Microcontrollers Machine vision

Wireless communication Robotics

RFID Augmented reality

Energy harvesting technologies
Sensors and sensor networks

Telepresence and adjustable autonomy
Life recorders and personal black boxes

Actuators ‘Tangible user interfaces
Positioning or location technology (GPS) Clean technologies
Software engineering Mirror worlds

Table 9B-1: Enabling and Synergistic Technologies for the loT

Synergistic technologies play supporting roles. For example, biometrics
could be widely applied to personalize the interactions among humans,
machines, and objects. Artificial intelligence, computer vision, robotics, and
telepresence can make our lives more automated in the future.
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Figure 9B-1: Technology Road Map of the loT

The IoT development could become more mature and more
sophisticated in the next 15 years. Figure 9B-1 shows the major technology
advances and key applications that may benefit from the IoT. For example,
supply chains are now better supported than before. Vertical market
applications may represent the next wave of advances. Ubiquitous
positioning is expected to become a reality as we move toward 2020.
Beyond that, a physical IoT may be in place in a global scale. These
advances will significantly upgrade human abilities, societal outcomes,
national productivity, and quality of life.

II1. Architecture of the Internet of Things

The IoT system is likely to have an event-driven architecture. In Figure
9B-2, IoT development is shown with a three-layer architecture. The top
layer is formed by driven applications.' The application space of the IoT is
huge. The bottom layers represent various types of sensing devices: namely
RFID tags, ZigBee or other types of sensors, and road-mapping GPS
navigatorsz. The sensing devices are locally or wide-area-connected in the
form of RFID networks, sensor networks, and GPSes. Signals or
information collected at these sensing devices are linked to the applications
through the cloud computing platforms at the middle layer.

! The top layer is formed by driven applications.: T2 W3 NFAEFHHK.
2 road-mapping GPS navigators: 5B GPS SHIL.
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Figure 9B-2: The architecture of an loT consisting of sensing devices that are connected to
various applications via mobile networks, the Internet, and processing clouds

The signal processing clouds are built over the mobile networks, the

telecom / ‘telikom / Internet backbone, and various information networks at the middle layer. In
n. Bf5 (= the IoT, the meaning of a sensing event does not follow a deterministic or
::::E;‘;:Eaﬁm) syntactic model.! In fact, the service-oriented architecture (SOA) model is
[ dite:ministik / adoptable here. A large number of sensors and filters are used to collect the

a. REWH; HE  raw data. Various compute and storage clouds and grids are used to process

Hiy the data and transform it into information and knowledge formats. The
semantic sensed information is used to put together a decision-making system for
/ simeentik / intelligence applications. The middle layer is also considered as a Semantic
a. HX CF) ) Web or Grid. Some actors (services, components, avatars) are
Semantic Web 2

= Y self-referenced.

Semantic Grid

IV. Applications of the Internet of Things

S
avatar / mve'ta: / Table 9B-2 summarizes IoT applications in three major civilian
u 3 application domains. Obviously, the IoT has a lot of military applications,
which is beyond the scope of this section. In general, use of the IoT aims to
. promote industrial productivity and raise economic growth. The IoT plays
7:::::::/ important roles in environment protection, including pollution control,

n B4, B7F. @  weather forecasting, and disaster aveoidance and recovery. In terms of

' In the IoT, the meaning of a sensing event does not follow a deterministic or syntactic model.: TEYIBMH, —
A R SR RS AR AL .
2 Some actors (services, components, avatars) are self-referenced.: AT RHE(IRS . 4. HEIRESIHK.
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beneficiary

/ benifiiari/

n ZHA ZEE
indicative

] in'diketiv/

a. bRk HERR)
logistics

/ lad/dzistiks /

n. 5% (), PR
retailing / 'ri:teiliny /
n. g

retailer / ri:teils /

n. FEH, FEE
unattended

/ Ano'tendid /

a BAFEEHEN: BA
checkout /'t ekaut/
n. gk (EE);
FENS

shoplifting

! 'Topliftin/

n. (BEERE R
ITHD WS BRI\ BT
cold chain %-4%
aundit / 'o:dit /

V. $‘HA’ ﬁﬁ&
assurance /o juarans/
n. fRiE; £48, Fo
perishable
/'perifabal /

a. SR, SEEm
intact / in'teekt /

a. TEEEBRN: X
&7 ]

entail / in'teil /

v. G E, B
refrigeration
/refridzo’reif on/

n. ¥k S

data logging

R (H2P) 2R,
RS
participant

/ pa:'tisipant /

n. &, 5%

societal impacts, the IoT can make our lives more convenient and
comfortable. Government services, law enforcement, and home and health
improvements are the major beneficiaries. In the remaining space of this

section, we will briefly discuss some of the application domains.

Domain

Growth in industry
and economy

Environment and
natural resources

Society and daily
life

Brief Descriptions

Activities involving financial or
commercial  transactions  between
companies and organizations

Activities regarding the protection,
monitoring, and development of all
natural resources

Activities/initiatives  regarding  the
development and inclusion of societies,
cities, and people

Indicative Examples

Manufacturing, logistics, service sector,
banking, financial governmental
authorities, intermediaries, etc.
Agriculture and breeding, recycling,
environmental management services,
energy management, etc.

Governmental services toward citizens
and society structures, e-inclusion
(aging, disabied people), etc.*

Table 9B-2: Some Application Domains of the loT
1. Retailing and Logistics Services

Emergence of RFID applications depends strongly on adoption by
retailers, logistics organizations, and package-delivery companies. In
particular, retailers may tag individual objects in order to solve a number of
problems at once: accurate inventorying, loss control, and ability to support
unattended walk-through point of sale terminals (which promise to speed
checkout while reducing both shoplifting and labor costs). Cold-chain
auditing and assurance” could require tagging food and medicine with
temperature-sensitive materials and/or electronics; ensuring or monitoring
whether perishable materials are intact and/or need attention may entail
communications among things, refrigeration systems, automated data
logging systems, and human technicians.

2. Supply Chain Management

Supply chain management is a process used by companies to ensure
that their supply chain is efficient and cost-effective. Supply chain
management can be aided by an IoT system. The idea is to manage a whole
network of related businesses or partners involved in product manufacturing,
delivery, and services as required by end customers. At any given time,
market forces could demand changes from suppliers, logistics providers,
locations and customers, and any number of specialized participants in a

' Governmental services toward citizens and society structures, e-inclusion (aging, disabled people), etc.. BUFFt
ARMRFEHLSEH. BETEE (FE. BREAD %
% Cold-chain auditing and assurance: ¥ i+ S{RiE.
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workflow /'wokfleu/
n. THEHR
grid / grid/

n. REME (384
L. | BRE.
BAME. RRRE
BB

power grid Hi %
thermostat
/'8a:maustast /

n. i&EHE
2, HES

residential

/ rezi'denf 4l /

a. BN FEN

mall / mo:l, mael /

n. GERRED W)

shopping mall
(F—ERMEF

WERIER WY

Bl

high-xise / 'nairaiz/

a. (BH) =EM

office tower

DAZNIN; -

suppression

/sa'prefan/

n. FEf: 3

supply chain. This variability has significant effects on the supply chain
infrastructure, ranging from the foundation layers of establishing the
electronic communication between the trading partners to the more complex
configuration of the processes and the arrangement of workflows that are
essential to a fast production process.

3. Smart Power Grid and Smart Buildings

A critical IoT application is promotion of a smart power grid. Various
power companies across the United States have or are in the process of
upgrading their power management and distribution systems. Various
sensors at individual homes (smart thermostats) can collect information
that is sent via a network to main stations (perhaps even local “hubs”) that
can apply complex power management and send control signals back to the
grid to save energy. The smart grid is made possible by applying sensing,
measurement, and control devices to electricity production, transmission,
distribution, and consumption.

The IoT has been suggested in construction of smart buildings in
residential, commercial, industrial, and government settings. A smart
building can be a shopping mall or a home, a hospital or a high-rise office
tower. Smart buildings need monitoring and regulation of heating, air
conditioning, lighting, and environmental changes. They can oversee
building security, fire suppression, and elevator operations. Smart building
technologies focus on bringing more detailed monitoring and sensing
“awareness” to buildings.

Exercises

L Fill in the blanks with the information given in the text:

1. Supportive technologies for the IoT are divided into two categories:
and synergistic technologies.

2. Contemporary devices that lend support to ubiquitous computing
include smartphones, computers, sensor networks, RFID tags,
cards, and GPS devices.

3. The architecture of an IoT consists of devices connected

to various applications via mobile networks, the Internet, and processing
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4. A typical wireless sensor network consists of spatially distributed
sensors to cooperatively monitor physical or environmental
conditions.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. computer vision 6. BahMLE
2. ubiquitous computing 7. PR
3. command line 8. YELM

4. data logging system 9. HHEHM

5. augmented reality 10. AR S
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Section C

Mobile Users

tweet /twi:t/

v. bHERE, R
surf /sa:f/

v. (FE-++) ®WiR
blanket / 'bleenkit /

v. HET (H#ER
Y & (EE: B
T
mobile phone
Bahsig
patchwork

/ 'peet[wazk /

n. P& PEN
ARG, e

Mobile computers, such as laptop and handheld computers, are one of
the fastest-growing segments of the computer industry. Their sales have
already overtaken those of desktop computers. Why would anyone want
one? People on the go' often want to use their mobile devices to read and
send email, tweet, watch movies, download music, play games, or simply to
surf the Web for information. They want to do all of the things they do at
home and in the office. Naturally, they want to do them from anywhere on
land, sea or in the air.

Connectivity to the Internet enables many of these mobile uses. Since
having a wired connection is impossible in cars, boats, and airplanes, there
is a lot of interest in wireless networks. Cellular networks operated by the
telephone companies are one familiar kind of wireless network that
blankets us with coverage for mobile phones. Wireless hotspots based on
the 802.11 standard are another kind of wireless network for mobile
computers. They have sprung up everywhere that people go, resulting in a
patchwork of coverage at cafes, hotels, airports, schools, trains and planes.
Anyone with a laptop computer and a wireless modem can just turn on their

' on the go:

(A) AR E. B “EiRiT” .
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dispatcher

/ dis'paetfa/

n. (EH) AER
pickup / ‘pikap /

n BE; BA: RHKE
beep / bi:p/

n. BARTIRAIH S
W

notebook

/'nautbuk /

n. Bidkx (Xi#HH
B

notebook computer
Eick

jack /dzeek /

n WRE: #H0

inventory
/'inventeri; -to:ri/
n. £t GER),
FETF

cabling / 'keiblin /
n. B4

duct / dakt/
n. ’Elﬁ‘ H E‘F%&;

computer and be connected to the Internet through the hotspot, as though
the computer were plugged into a wired network.

Wireless networks are of great value to fleets of trucks, taxis, delivery
vehicles, and repairpersons for keeping in contact with their home base. For
example, in many cities, taxi drivers are independent businessmen, rather
than being employees of a taxi company. In some of these cities, the taxis
have a display the driver can see. When a customer calls up, a central
dispatcher types in the pickup and destination points. This information is
displayed on the drivers’ displays and a beep sounds. The first driver to hit
a button on the display gets the call.

Wireless networks are also important to the military. If you have to be
able to fight a war anywhere on Earth at short notice, counting on using the
local networking infrastructure is probably not a good idea. It is better to
bring your own.

Although wireless networking and mobile computing are often related,
they are not identical, as Figure 9C-1 shows. Here we see a distinction
between fixed wireless and mobile wireless networks. Even notebook
computers are sometimes wired. For example, if a traveler plugs a
notebook computer into the wired network jack in a hotel room, he has
mobility without a wireless network.

Wireless Mobile Typical Applications

No No Desktop computers in offices

No Yes A notebook computer used in a hotel room
Yes No Networks in unwired buildings

Yes Yes Store inventory with a handheld computer

Figure 9C-1: Combinations of Wireless Networks and Mobile Computing

Conversely, some wireless computers are not mobile. In the home, and
in offices or hotels that lack suitable cabling, it can be more convenient to
connect desktop computers or media players wirelessly than to install wires.
Installing a wireless network may require little more than' buying a smali
box with some electronics in it, unpacking it, and plugging it in. This
solution may be far cheaper than having workmen put in cable ducts to
wire the building.

Finally, there are also true mobile, wireless applications, such as

U little more than: RE---W2; RA, L.
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rental / rental /
n. *ﬂﬁl Hjiﬁ
parking lot

(R) BEy, &
EX
barcode / 'ba:keud /
n. &

texting / 'tekstin /

n REE
subscriber

/ sab'skraibe /

n. P, TP
Short Message
Service

M (R%
profitable

/ 'profitebl /

a. HRTEMN, F
‘FIW

carrier / ‘keeria /

n B¥MATE,: EW
THR: @EAF

consumer
electronics
HRET=
electronic book
reader

BT (B i
roam /reum/

v. B &R
electronic picture
frame

BT HAE

people walking around stores with handheld computers recording inventory.
At many busy airports, car rental return clerks work in the parking lot with
wireless mobile computers. They scan the barcodes or RFID chips of
returning cars, and their mobile device, which has a built-in printer, calls the
main computer, gets the rental information, and prints out the bill on the
spot.

Perhaps the key driver of mobile, wireless applications is the mobile
phone. Text messaging or texting is tremendously popular. It lets a mobile
phone user type a short message that is then delivered by the cellular
network to another mobile subscriber. Few people would have predicted
ten years ago that having teenagers tediously typing short text messages on
mobile phones would be an immense money maker for telephone
companies. But texting (or Short Message Service as it is known outside
the U.S.) is very profitable since it costs the carrier but a tiny fraction of
one cent to relay a text message, a service for which they charge far more.

The long-awaited convergence of telephones and the Internet has
finally arrived, and it will accelerate the growth of mobile applications.
Smart phones, such as the popular iPhone, combine aspects of mobile
phones and mobile computers. The (3G’ and 4G* cellular networks to
which they connect can provide fast data services for using the Internet as
well as handling phone calls. Many advanced phones connect to wireless
hotspots too, and automatically switch between networks to choose the best
option for the user.

Other consumer electronics devices can also use cellular and hotspot
networks to stay connected to remote computers. Electronic book readers
can download a newly purchased book or the next edition of a magazine or
today’s newspaper wherever they roam. Electronic picture frames can
update their displays on cue® with fresh images.

Since mobile phones know their locations, often because they are
equipped with GPS (Global Positioning System) reccivers, some services
are intentionally location dependent. Mobile maps and directions are an
obvious candidate* as your GPS-enabled phone and car probably have a

' 3G B=RBaBHEMR (3rd Generation HIHI ),
2 4Gy BURBNBEBA (4th Generation HIMIES).
on cuer MIFERXNMR MEFER/IBREZNE R, B THRR (RER). EHHEBHYT “HBEM

[

»

5 (ES " .

Mobile maps and directions are an obvious candidates BEHE S5HBER BT & LKIEEXTR .
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annotate

/ '®neuteit /

v.(& R
PRE)D

annotation

/ eeneu'teif en /

n. ¥EAE, %,
WPE

authorize / '2:0eraiz/
v. B8 BH
vend /vend /

v. W8 (FLiRB4
MEEE ; HE
AL

vending machine
‘B EshERT
credit card

ELiRS

smartcard
/'sma:tka:d /

n. #HLF

backfire / baok'faie /
v. REES, =%
HERSBHGR

howl / haul /

v. R, R
cash register
AL, BCRHL
tack / tesk /

(on)

better idea of where you are than you do. So, too, are searches for a nearby
bookstore or Chinese restaurant, or a local weather forecast. Other services
may record location, such as annotating photos and videos with the place
at which they were made. This annotation is known as “geo-tagging.”

An area in which mobile phones are now starting to be used is
m-commerce {mobile-commerce). Short text messages from the mobile are
used to authorize payments for food in vending machines, movie tickets,
and other small items instead of cash and credit cards. The charge then
appears on the mobile phone bill. When equipped with NFC' (Near Field
Communication) technology the mobile can act as an RFID smartcard and
interact with a nearby reader for payment. The driving forces behind this
phenomenon are the mobile device makers and network operators, who are
trying hard to figure out how to get a piece of the e-commerce pie. From the
store’s point of view, this scheme may save them most of the credit card
company’s fee, which can be several percent. Of course, this plan may
backfire, since customers in a store might use the RFID or barcode readers
on their mobile devices to check out competitors’ prices before buying and
use them to get a detailed report on where else an item can be purchased
nearby and at what price.

One huge thing that m-commerce has going for it’ is that mobile
phone users are accustomed to paying for everything (in contrast to Internet
users, who expect everything to be free). If an Internet Web site charged a
fee to allow its customers to pay by credit card, there would be an immense
howling noise from the users. If, however, a mobile phone operator allowed
its customers to pay for items in a store by waving the phone at the cash
register and then tacked on a fee for this convenience, it would probably
be accepted as normal. Time will tell.?

No doubt the uses of mobile and wireless computers will grow rapidly
in the future as the size of computers shrinks, probably in ways no one can
now foresee. Let us take a quick look at some possibilities. Sensor networks
are made up of nodes that gather and wirelessly relay information they
sense about the state of the physical world. The nodes may be part of
familiar items such as cars or phones, or they may be small separate devices.

NFC: s, EERELESNS (Near Field Communication # % FR4EHL).

One huge thing that m-commerce has going for it: BFHTFHEZFMWE R —MEXKS. that m-commerce has
going for it & —MEiEMH], 451 one huge thing, one huge thing 4 has (15, it 3§ m-commerce (1%
T m-commerce has one huge thing going for it).

3 Time will tell.: BB 2iFBA—Y)H.
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on-board For example, your car might gather data on its location, speed, vibration,
/'on'ba:d, a:n-/ and fuel efficiency from its on-board diagnostic system and upload this
;ﬁgﬁﬁj‘m; LB information to a database. Those data can help find potholes, plan trips
diagnostic around congested roads, and tell you if you are a “gas guzzler” compared
/ daieg'nostik / to other drivers on the same stretch of road.

a. LM

upload / Ap'leud / Sensor networks are revolutionizing science by providing a wealth of
v. BfE, EH

pothole / ‘pothaul /
n. BREMBL, Y

data on behavior that could not previously be observed. One example is
tracking the migration of individual zebras by placing a small sensor on

congest /ken'dsest;  cach animal. Researchers have packed a wireless computer into a cube 1

v. Pa5F: mm on edge.’ With mobile computers this small,® even small birds,

guzzler / ‘'gazla / t .

g rodents, and insects can be tracked.

jcﬁ:vﬁiaf% Even mundane uses, such as in parking meters, can be significant
as guzzler

%I; BAIKE, because they make use of data that were not previously available. Wireless
WER parking meters can accept credit or debit card payments with instant

revolutionize verification over the wireless link. They can also report when they are in

j reve’l:f anaiz / . . .

v R EAppEs  USE over the wireless network. This would let drivers download a recent

zebra / zi:bra, ‘ze- / parking map to their car so they can find an available spot more easily. Of

n. B4 course, when a meter expires, it might also check for the presence of a car

rodent /‘raudant / . . . s s .

n W EEY (I (by bouncing a signal off it) and report the expiration to parking

Bl MR FESD

mundane

enforcement.

Wearable computers are another promising application. Smart

/ man'dein /

a. t{aH; SEAR  watches with radios have been part of our mental space since their
parking meter appearance in the Dick Tracy’ comic strip in 1946;* now you can buy
FURE AR I T 3, them. Other such devices may be implanted, such as pacemakers and
RIS IO B it - Y ’

debit / 'debit /

n. {&7%; &, A
debit card

ek, EHFF

insulin pumps. Some of these can be controlled over a wireless network.
This lets doctors test and reconfigure them more easily. It could also lead to
some nasty problems if the devices are as insecure as the average PC and
can be hacked easily.

Researchers have packed a wireless computer into a cube 1 mm on edge.: RN B EEH— P LE I EHLEE
A—NAKR 1 R GEP.

With mobile computers this small: H T XA/PMRBENTFEBL. this AJERA, SEEFRNXEBIRAER, ®F
“IBTXREE" . B . “EX4A7 .

Dick Tracy: (@3 - HEAE) , —WREKRERBE, HLBUAYER « FEHG, —MFENL.

RIZTRWENRA B, SEEABHTHIEIBNATHRFE. ABEXVINK - /K% (Chester

Gould) €14E, 1931 4 10 A 4 B (URIGERBM) (Detroit Mimror) L EXRTR. HI/RE—EHEME (i

55« W EE) B 1977 FE. HKBE 1990 ERBWBHANBE, FEH (EHHE) .

! Smmart watches with radios have been part of our mental space since their appearance in the Dick Tracy comic

strip in 1946: HHWFVAERETRE 1946 FHIME CHT - BV EXR@EF UK, —HERRINY

FREARZ .
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expire / ik'spaie /

V. ﬁ%’ E%
expiration

/ ekspi'reif an/

n. ﬁ% [ E%
wearable computer
ArE TR,

F R EN
comic strip (R ) -
H)) EFISE
implant

/ im'pla:nt; -'pleent /
v. A, BE
pacemaker

/ ‘peis,meike /

n. R

insulin

/'insjulin; 'inse- /

n. BREF CHIRD
insulin pump
BREER

hack / hask /

v. FEEEA GHERL
M), BREBHT

Exercises

L Fill in the blanks with the information given in the text:

1. The sales of mobile computers have already overtaken those of
computers.

2. Perhaps the key driving force behind mobile,
is the mobile phone.

applications

3. The

of sensor networks may be part of familiar items such
as cars or phones, or they may be small separate devices.

4. Combining aspects of mobile and mobile ,
smart phones can use the Internet as well as make phone calls.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. notebook computer 5. BEhHE

2. wireless hotspot 6. ISR L3R
3. Short Message Service 7. M

4, wearable computer 8. FREFMHL
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Section A

Computer Security

I. A Definition of Computer Security

The NIST' Computer Security Handbook defines computer security as

follows:

The protection afforded to an automated information system in order to attain the

confidentiality . L. ] . ) o
/ kanflden] ialiti / applicable objectives of preserving the integrity, availability, and confidentiality
n. HLEH of information system resources (including hardware, software, firmware,

UV NIST:  (EE) HFHFHESHARTIAR (National nstitute of Standards and Technology 18 7 RHEEE ).
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unimpaired
{anim'peed /

a. REZHM;
KHEIZ5HY

triad / 'traied, -=d/
n =fF—%8 (5
). E.'ﬁ[“‘ﬁi
authenticity

/ 0:8en'tisiti/

n. ATEEME, FSEH
validity / ve'liditi /

n. A% ()
originator

/ e'ridzineite /

n. GIERA: I
accountability

/ akaunta'bititi /

n. AERME
nonrepudiation
/'nanripjurdi'eif en /
n. NEH; A
AT HER
deterrence
/di'terans /

n. BB

fault isolation

e I e 7

information/data, and telecommunications).

This definition introduces three key objectives that are at the heart of
computer security:

Confidentiality: This term covers two related concepts:

— Data confidentiality: Assures that private or confidential
information is not made available or disclosed to unauthorized
individuals.

— Privacy: Assures that individuals control or influence what
information related to them may be collected and stored and by
whom and to whom that information may be disclosed."

Integrity: This term covers two related concepts:

— Data integrity: Assures that information and programs are
changed only in a specified and authorized manner.

— System integrity: Assures that a system performs its intended
function in an unimpaired manner, free from deliberate or
inadvertent unauthorized manipulation of the system.

Availability: Assures that systems work promptly and service is
not dented to authorized users.

These three concepts form what is often referred to as the CIA? triad.

Although the use of the CIA triad to define security objectives is well

established, some in the security field feel that additional concepts are
needed to present a complete picture. Two of the most commonly

mentioned are as follows:

Authenticity: The property of being genuine and being able to be
verified and trusted; confidence in the validity of a transmission, a
message, or a message originator, This means verifying that users
are who they say they are and that each input arriving at the system
came from a trusted source.

Accountability: The security goal that generates the requirement
for actions of an entity to be traced uniquely to that entity. This
supports nonrepudiation, deterrence, fault isolation, intrusion
detection and prevention, and after-action recovery and legal action.

Assures that individuals control or influence what information related to them may be collected and stored and
by whom and to whom that information may be disclosed.: R4~ ASTHREE 54 S f45 B AT Ml R0 77
i, LA (E BT RS RS SR A i T LA I .

2 Ci4: HUEYE. Bt SN (confidentiality, integrity, and availability #% ZRH4FE ).
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breach / bri:tf /

n WS ER
forensic /fe'rensik /
a. (HT) EER:
REM

susceptible

} sa'septabl/

a. BFEWE (0
proliferation

{prou lifa'reif en/

n. &i@, ﬁ*ﬁ

piracy / 'paiarasi/

n. BIRREL B
2y
countermeasure

/ 'kaunta.meza /

n. A, XWIRFB

secrecy / 'sitkrosi/

n. ME;, K%

Because truly secure systems aren’t yet an achievable goal, we
must be able to trace a security breach to a responsible party.
Systems must keep records of their activities to permit later
forensic analysis to trace security breaches or to aid in transaction
disputes.

I1. Threats and Assets

The assets of a computer system can be categorized as hardware,
software, data, and communication lines and networks. We will briefly
describe these four categories and relate them to the concepts of integrity,
confidentiality, and availability.

1. Hardware

A major threat to hardware is the threat to availability. Hardware is the
most vulnerable to attack and the least susceptible to automated controls.
Threats include accidental and deliberate damage to equipment as well as
theft. The proliferation of personal computers and workstations and the
widespread use of LANs increase the potential for losses in this area. Theft
of CD-ROMs and DVDs can lead to loss of confidentiality. Physical and
administrative security measures are needed to deal with these threats.

2. Software

A key threat to software is an attack on availability. Software,
especially application software, is often easy to delete. Software can also be
altered or damaged to render it useless. Careful software configuration
management, which includes making backups of the most recent version of
software, can maintain high availability. A more difficult problem to deal
with is software modification that results in a program that still functions
but behaves differently than before, which is a threat to integrity/authenticity.
Computer viruses and related attacks fall into this category. A final problem
is protection against software piracy. Although certain countermeasures
are available, by and large' the problem of unauthorized copying of
software has not been solved.

3. Data

Security concerns with respect to data are broad, encompassing
availability, secrecy, and integrity. In the case of availability, the concern is

Y by andlarge: KiEL, B, —ARHH.
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disclosure
{dis'kleuze /

n. ?ﬂiﬁ) iﬁﬁ
aggregate
/'segriget /

n B, & B
£ 473

respondent

/ ri'spandant /

n {(EH) (REWN
KRERD WENE,
CGHER. MER
HD BN

eavesdrop
/'itvzdrop /
v. fiiWT, 79 (on)

with the destruction of data files, which can occur either accidentally or
maliciously.

The obvious concern with secrecy is the unauthorized reading of data
files or databases, and this area has been the subject of perhaps more
research and effort than any other area of computer security. A less obvious
threat to secrecy involves the analysis of data and manifests itself in the use
of so-called statistical databases, which provide summary or aggregate
information. As the use of statistical databases grows, there is an increasing
potential for disclosure of personal information. For example, if one table
records the aggregate of the incomes of respondents A, B, C, and D and
another records the aggregate of the incomes of A, B, C, D, and E, the
difference between the two aggregates would be the income of E.

Finally, data integrity is a major concern in most installations.
Modifications to data files can have consequences ranging from minor to
disastrous.

4, Communication Lines and Networks

Network security attacks can be classified as passive attacks and active
attacks. A passive attack attempts to learn or make use of information from
the system but does not affect system resources. An active attack attempts
to alter system resources or affect their operation.

Passive attacks are in the nature of eavesdropping on, or monitoring
of, transmissions. The goal of the attacker is to obtain information that is
being transmitted. Two types of passive attacks are release of message
contents and traffic analysis.

The release of message contents is easily understood. A telephone
conversation, an electronic mail message, and a transferred file may contain
sensitive or confidential information. We would like to prevent an opponent
from learning the contents of these transmissions.

Traffic analysis is subtler. If we had encryption protection in place, an
opponent might still be able to observe the pattern of messages. The
opponent could determine the location and identity of communicating hosts
and could observe the frequency and length of messages being exchanged.
This information might be useful in guessing the nature of the
communication that was taking place.

Passive attacks are very difficult to detect because they do not involve
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masquerade
/ maeska'reid, ma:s-/

n. REFES: ik
5

impersonate
/im'pe:saneit/

v. $HE. B
RE

legitimate

/ Wdzitimit /

a. AL E4H
inhibit / in'hibit /

v. JEl, AR
suppress / se'pres/
v. E&l; ),

FH 1k

disruption
Jdis'rapfan/

n. PREL:
overload

/ euva'laud /

v S E, 8
degrade / di'greid /
v. EREG, R

any alteration of the data. Thus, the emphasis in dealing with passive
attacks is on prevention rather than detection.

Active attacks involve some modification of the data stream or the
creation of a false stream and can be subdivided into four categories: replay,
masquerade, modification of messages, and denial of service.

Replay involves the passive capture of a data unit and its subsequent
retransmission to produce an unauthorized effect.

A masquerade takes place when one entity pretends to be a different
entity. A masquerade attack usually includes one of the other forms of
active attack. For example, authentication sequences can be captured and
replayed after a valid authentication sequence has taken place, thus enabling
an authorized entity with few privileges to obtain extra privileges by
impersonating an entity that has those privileges.

Modification of messages simply means that some portion of a
legitimate message is altered, or that messages are delayed or reordered, to
produce an unauthorized effect.

The denial of service prevents or inhibits the normal use or
management of communications facilities. This attack may have a specific
target; for example, an entity may suppress all messages directed to a
particular destination. Another form of service denial is the disruption of
an entire network, either by disabling the network or by overloading it with
messages so as to degrade performance.

It is quite difficult to prevent active attacks absolutely, because to do
so would require physical protection of all communications facilities and
paths at all times. Instead, the goal is to detect them and to recover from any
disruption or delays caused by them.

ITI. Computer Security Strategy
A comprehensive security strategy involves three aspects:

e Specification/policy: What is the security scheme supposed to do?
o Implementation/mechanisms: How does it do it?
e Correctness/assurance: Does it really work?

1. Security Policy

In developing a security policy, a security manager needs to consider
the following factors:
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vulnerability

{ walnere'bilitl /

n HEKEGHH
7 BEss ()

likelihood

['laiklihud /

versus /'ve:ses/

prep. Xf: &-4HR
(BAHERD

system crash

R it

monetary
/'maniterl /

a HHif; &8K

encryption key
(n#E) HH

log /'lag/
V. &is Eﬁ}r
HARS (on,in)

The value of the assets being protected
The vulnerabilities of the system
Potential threats and the likelihood of attacks

Further, the manager must consider the following tradeoffs:

Ease of use versus security: Virtually all security measures
involve some penalty in the area of ease of use. For example,
virus-checking software reduces available processing power and
introduces the possibility of system crashes or malfunctions due to
improper interaction between the security software and the
operating system.

Cost of security versus cost of failure and recovery: In addition
to ease of use and performance costs, there are direct monetary
costs in implementing and maintaining security measures. All of
these costs must be balanced against the cost of security failure and
recovery if certain security measures are lacking.

2. Security Implementation

Security implementation involves four complementary courses of

action:

Prevention: There is a wide range of threats in which prevention is
a reasonable goal. For example, if a secure encryption algorithm is
used, and if measures are in place to prevent unauthorized access to
encryption keys, then attacks on confidentiality of the transmitted
data will be prevented.

Detection: In a number of cases, absolute protection is not feasible,
but it is practical to detect security attacks. For example, there are
intrusion detection systems designed to detect the presence of
unauthorized individuals logged onto a system.

Response: If security mechanisms detect an ongoing attack, the
system may be able to respond in such a way as to halt the attack
and prevent further damage.

Recovery: An cxample of recovery is the use of backup systems,
so that if data integrity is compromised, a prior, correct copy of the
data can be reloaded.
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3. Assurance and Evaluation

Those who are “consumers” of computer security services and
mechanisms desire a belief that the security measures in place work as
intended. That is, security consumers want to feel that the security
infrastructure of their systems meet security requirements and enforce
security policies. These considerations bring us to the concepts of assurance
and evaluation.

Assurance is the degree of confidence one has that the security
measures, both technical and operational, work as intended to protect the
system and the information it processes. This encompasses both system
design and system implementation. Thus, assurance deals with the
questions, “Does the security system design meet its requirements?” and
“Does the security sjstem implementation meet its specifications?” Note
that assurance is expressed as a degree of confidence, not in terms of a
state of the art formal proof that a design or implementation is correct. With the present

(2%}, HAmy  state of the art, it is very difficult if not impossible to move beyond a
R a5 — i #  degree of confidence to absolute proof.

B REKFE, &

Bk F Evaluation is the process of examining a computer product or system
with respect to certain criteria. Evaluation involves testing and may also

;hr;g‘ ?”;/‘é‘- involve formal analytic or mathematical techniques. The central thrust of

H R work in this area is the development of evaluation criteria that can be

applied to any security system (encompassing security services and
mechanisms) and that are broadly supported for making product
comparisons.’

Exercises

I. Fill in the blanks with the information given in the text:

1. The CIA triad used to define computer security objectives consists
of , integrity, and

2. In computer security, integrity covers the two related concepts of
integrity and system integrity.

' that are broadly supported for making product comparisons: TEMATF=R LA HEA S Z %#. evaluation
criteria JAHIBRAWMEEND, RRHAPZ—. RAENF that ZEHDEBFBAPDEE, SHESR
BT #sER.
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3. In addition to the CIA triad, two of the most commonly mentioned
concepts concerning security objectives are and accountability.

4. Security concerns with respect to data encompass availability,
secrecy, and

5. network security attacks attempt to learn or make use of
information from the system without affecting system resources, whereas
attacks attempt to alter system resources or affect their operation.

6. A key threat to software is an attack on

7. In developing a security policy, a security manager must balance
of use against security, and cost of against cost of
failure and recovery.

8. In the context of computer security, is the degree of
confidence one has that the security measures work as intended.

IL. Translate the following terms or phrases from English into
Chinese and vice versa:

1. backup system 11. R4

2. encryption key 12. HiRsegtt

3. data confidentiality 13. RZEHBR

4. system vulnerability 14. FRER B
5. unauthorized access 15. ZRA RKANRNE
6. intrusion detection system 16. REEEEH
7. after-action recovery 17. BRFEKE RS

8. software piracy 18. it #UEE

9. authorized user 19, R FrnaE Bk
10. data unit 20. Bk

IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

database control allow utility
user native resource determine
authentication  system operating record

access component robust JSunction
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An access control mechanism mediates between a user (or a process
executing on behalf of a user) and system , such as applications,
operating systems, firewalls, routers, files, and databases. The
must first authenticate (XyiE) a user seeking access. Typically the

function determines whether the user is permitted to

the system at all. Then the access control determines if the
specific requested access by this is permitted. A security
administrator maintains an authorization (%) that specifies
what type of access to which resources is for this user. The access
control function consults this database to whether to grant access.
An auditing function monitors and keeps a of user accesses to
system resources.

In practice, a number of may cooperatively share the access
control function. All systems have at least a rudimentary (E:4s
1), and in many cases a quite , access control component.
Add-on security packages can add to the access control
capabilities of the OS. Particular applications or , such as a
database management system, also incorporate access functions.
External devices, such as firewalls, can also provide access control services.

IV. Translate the following passage from English into Chinese:

Intruder (N8 %) attacks range from the benign (R VLRI, BFH) to
the serious. At the benign end of the scale, there are many people who
simply wish to explore internets and see what is out there. At the serious
end are individuals who are attempting to read privileged data, perform
unauthorized modifications to data, or disrupt the system.

The objective of the intruder is to gain access to a system or to increase
the range of privileges accessible on a system. Most initial attacks use
system or software vulnerabilities that allow a user to execute code that
opens a back door into the system. Intruders can get access to a system by

exploiting attacks such as buffer overflows (B7F#iH) on a program that
runs with certain privileges.

Alternatively, the intruder attempts to acquire information that should
have been protected. In some cases, this information is in the form of a user
password. With knowledge of some other user’s password, an intruder can
log in to a system and exercise all the privileges accorded to the legitimate user.
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Section B

Antivirus Software

1. Introduction
antivirus software
B o B K Antivirus software is computer programs that attempt to identify,
neutralize neutralize or eliminate malicious software. Antivirus is so named because

/ 'njurtrelaiz; 'nu:-/ ih fiest I desiened R i or vi -
v. [HRCHTER, oY € €arlicst examples were designed €xclusively to combpat computer viruses;

worm / we:m / however, most modem antivirus software is now designed to combat a wide
1 ﬁ $ Sk D range of threats, including worms, phishing attacks, roetkits, Trojan
gm;';;ié gin/ horses and other malware. Antivirus software typically uses two different
rootkit / 'ru:tkit / approaches to accomplish this:

n. BLAS

malware / ‘mesiweo / e Examining (scanning) files to look for known viruses matching
n. EERHE definitions in a virus dictionary; and
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suspicious

/ s@'spifas/

a. AJEEM)

heuristic / hju'ristik /
a. I,

& &

data capture
Bk,

Rl sk

quarantine

/ 'kworenti:n /

v. BE

periodic / pieri‘odik /
a. A () Hy;
E R
civic-minded

{ 'sivik'maindid /

a. KOAWE; #A
DAR (TR
HHH

inclined /in'klaind /
a. WA Te--0; Hee
FIF (BRI 1
outbreak / 'autbreik /
n. BK
oligomorphic

/ oligau'ma:fik /

a. BEH
polymorphic

/ poli'mo:fik /

a. £ () B (K)
B, ZEH
metamorphic

/ mete'mo:fik /

a. BREM

encrypt / in'kript/

v. e

e Identifying suspicious behavior from any computer program which
might indicate infection.

This second approach is called heuristic analysis. Such analysis may
include data captures, port monitoring and other methods.

Most commercial antivirus software uses both of these approaches,
with an emphasis on the virus dictionary approach.

I1. Approaches
1. Dictionary

In the virus dictionary approach, when the antivirus software looks at a
file, it refers to a dictionary of known viruses that the authors of the
antivirus software have identified. If a piece of code in the file matches any
virus identified in the dictionary, then the antivirus software can take one of
the following actions:

attempt to repair the file by removing the virus itself from the file;
quarantine the file (such that the file remains inaccessible to other
programs and its virus can no longer spread); or

e (delete the infected file.

To achieve consistent success in the medium and long term, the virus
dictionary approach requires periodic (generally online) downloads of
updated virus dictionary entries. As civic-minded and technically-inclined
users identify new viruses “in the wild"”, they can send their infected files
to the authors of antivirus software, who then include information about the
new viruses in their dictionaries.

Dictionary-based antivirus software typically examines files when the
computer’s operating system creates, opens, closes or e-mails them. In this
way, it can detect a known virus immediately upon receipt. Note too that a
system administrator can typically schedule the antivirus software to
examine (scan) all files on the computer’s hard disk on a regular basis.

Although the dictionary approach can effectively contain virus
outbreaks in the right circumstances, virus authors have tried to stay a step
ahead of such software by writing “oligomorphic”, “polymorphic” and
more recently “metamorphic” viruses, which encrypt parts of themselves
or otherwise modify themselves as a method of disguise, so as not to match

'inthe wild: TEEFERET . EARGS, FEHIBERYECIREBEHPHTRBRENY “FRE” .
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signature

/'signetje /

n. CASPIRD RH
s ST
whitelisting
{hwaitlistin /

n. F4 8.4
virus signature

WA

whitelist / 'fwaitlist /
n. H&H

flag / fleeg /
v. AfFidERH

brand-new

{ 'breend’nfu: /
desensitize

/ di'sensitaiz /

v. EABUR, R
fRBUR

emulate / ‘emjuleit /
V. ﬁ?ﬂl ’ ﬁﬁ s
B

executable

/ ‘eksikju:tebl /

n. ATHATIC M
invoke / in'vouk /

v. AR S

the virus’s signature in the dictionary.

An emerging technique to deal with malware in general is whitelisting.
Rather than looking for only known bad software, this technique prevents
execution of all computer code except that which has been previously
identified as trustworthy by the system administrator. By following this
default denying approach, the limitations inherent in keeping virus
signatures up to date are avoided. Additionally, computer applications that
are unwanted by the system administrator are prevented from executing
since they are not on the whitelist. Since modern enterprise organizations
have large quantities of trusted applications, the limitations of adopting this
technique rest with the system administrator’s ability to properly inventory
and maintain the whitelist of trusted applications. As such, viable
implementations of this technique include tools for automating the
inventory and whitelist maintenance processes.

2. Suspicious Behavior

The suspicious behavior approach, by contrast, doesn’t attempt to
identify known viruses, but instead monitors the behavior of all programs.
If one program tries to write data to an executable program, for example,
the antivirus software can flag this suspicious behavior, alert a user, and ask
what to do.

Unlike the dictionary approach, the suspicious behavior approach
therefore provides protection against brand-new viruses that do not yet
exist in any virus dictionaries. However, it can also sound a large number of
and users probably become desensitized to all the
wamnings. If the user clicks “Accept” on every such warning, then the
antivirus software obviously gives no benefit to that user. This problem has
worsened since 1997, when much more non-malicious program designs
came to modify other .exe files without regard to this false positive issue.
Therefore, most modern antivirus software uses this technique less and less.

false positives, !

3. Other Approaches

Some antivirus software uses other types of heuristic analysis. For
example, it could try to emulate the beginning of the code of each new
executable that the system invokes before transferring control to that
executable. If the program seems to use self-modifying code or otherwise

' it can also sound a large number of false positives: XFh A BER H AR EH TR,
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collusion
/ko'luizen /

n. ;j\:ﬁ ’ ’Q%:
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memory-resident
/ 'memarirezident /

a. AFEEED,
WHAFK

graphics card
B R F

appears as a virus (if it immediately tries to find other executables, for
example), one could assume that a virus has infected the executable.
However, this method could result in a lot of false positives.

Yet another detection method involves using a sandbox. A sandbox
emulates the operating system and runs the executable in this simulation.
After the program has terminated, software analyzes the sandbox for any
changes which might indicate a virus. Because of performance issues, this
type of detection normally only takes place during on-demand scans. Also
this method may fail as viruses can be nondeterministic and result in
different actions or no actions at all done when run—so it will be
impossible to detect them from one run.'

Some virus scanners can also warn a user if a file is likely to contain a
virus based on the file type.

II1. Issues of Concern

e The regular appearance of new malware is certainly in the financial
interest of vendors of commercial antivirus software, but there is
no evidence of collusion.

® Some antivirus software can considerably reduce performance.
Users may disable the antivirus protection to overcome the
performance loss, thus increasing the risk of infection. For
maximum protection, the antivirus software needs to be enabled all
the time—often at the cost of slower performance.

e It is important to note that one should not have more than one
memory-resident antivirus software solution installed on a single
computer at any given time. Otherwise, the computer may be
crippled and further damaged.

e It is sometimes necessary to temporarily disable antivirus
protection when installing major updates such as Windows Service
Packs? or updating graphics card drivers. Active antivirus
protection may partially or completely prevent the installation of a
major update.

Also this method may fail as viruses can be nondeterministic and result in different actions or no actions at all
done when run—so it will be impossible to detect them from one run.: T H, XFHEA S KK, RARE
MHATAHRELE, BT ISBARNSIMERBRARHSE. FHit, RE—RETATHERRHK. &
f], atall done 3R B1 no actions; when run ¥f & B & #2 T, N4 when they are run.

2 Windows Service Packs: Windows B RZH T .
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unsubscribe

}.Ansab'skraib /

v. iB1T, BiHITH
(BTED

recourse

/ri'kka:s; ritkoirs /

n BEB; ZLH

ki kBh

spyware / 'spaiwea /

e When you purchase antivirus software, the agreement may include

a clause that your subscription will be automatically renewed, and
your credit card automatically billed at the renewal time without
your approval. For example, McAfee' requires one to unsubscribe
at least 60 days before the expiration of the present subscription. In
that case, the subscriber may contest the charges with the credit
card issuer, but this recourse is likely to fail if in fact the
subscriber had authorized such a “continuous payment authority”.
Norton Antivirus’ also has a default setting that includes the
automatic renewal of your subscription.

Some antivirus programs are actually spyware masquerading as

n. FEIRAAE antivirus software. It is best to double-check that the antivirus
masquerade . . . . .

/ meeske'reid, ma:s- / software which is being downloaded is actually a real antivirus
v. BE: &#H program,

double-check

/'dabl'tfek / Some commercial antivirus software programs contain adware.
v. HiZ; For example, the home/small business version of CA Anti-Virus
AT 7 T 2 %

) 2008* displays an advertisement for CA products whenever the
adware / ‘=dwea / . . ] L
n KA desktop is unlocked after a period of inactivity.

e Most widely-accepted antivirus programs often do not detect
newly-created viruses. This can be verified by making a program
with destructive code in a language like C++.

IV. Effectiveness

Studies have shown that the effectiveness of antivirus software has
been much reduced as compared with a few years ago, particularly against
unknown or zero-day threats®.

magnify / 'meegnifai /

The problem is magnified by the changing intent of virus authors.
v. K, K

Some years ago, it was obvious when a virus infection was present. The
viruses of the day, written by amateurs, exhibited destructive behavior or
popped-up screen messages.” Modern viruses are often written by

McAfee: McAfee A7) (McAfee, Inc.), — KR BERMG G5B ZLAF, BOLT 1987 F, BBRAER
EmFERIEMNETR T, 7 H McAfee VirusScan R HHM4 (AR “EmEHERFERGE” ) F.
Norton Antivirus: EHEIRBEHRALE:, B8 %A F (Symantec Corporation) Hifh. E[TERR AR —K
HHEHIKHAR, BOLT 1982 9, BHBREXEMFIEEEMNERHFEET (Cupertino).

CA Anti-Virus 2008: CA %] (CA,Inc) HMAMBIRERYE. CA ARRERBKH IT EEKARMHLZ
—, BALTF 1976 &, BESBREXREAY.

zero-day threats: “FR” B, BN7EIRTEEIM R — KKK LB K.

The viruses of the day, written by amateurs, exhibited destructive behavior or popped-up screen messages.: 407

PRERYREHEREN, ENRAHBERETARERHREHARRFER.



224  Computer English (Fourth Edition) (i EHHE) (F4 &)

botnet / 'botnet /
n. B4

professionals, financed by criminal organizations. It is not in their interests
to make their viruses evident. Their purpose is to create botnets or steal
information; consequently, they are often well-hidden. If an infected user
has a less-than-effective antivirus product that says the computer is clean,
then the virus may go undetected. Even major antivirus products sometimes
fail to detect programs containing malicious behavior.

Exercises

L. Fill in the blanks with the information given in the text:

1. Most commercial antivirus software uses both the virus dictionary
approach and the suspicious behavior approach with emphasis on the
approach.

2. An emerging technique to deal with malware in general is ,
which prevents execution of all computer code except that which has been

previously identified as trustworthy by the system

3. Instead of attempting to identify known viruses, the
approach provides protection against brand-new viruses that do not yet exist
in any virus dictionaries.

4. Usually one should have only one type of antivirus
software installed on a single computer.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. phishing attack 6. BIERHIR

2. graphics card 7. BERMH

3. heuristic analysis 8. R EFIEAES
4. infected file 9. B s

5. virus dictionary 10. REFEERERF
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Section C

Types of Malicious Software

host program
ENERF, BEE
., ERF
parasitic

/ peere'sitik /

a. HEMN

logic bomb
BRIEH
backdoor / baek'da: /
n. 517
self-contained

/ selfken'teind /

a. B&W, HE
Ji: 3]

bot /bat /

n. HLEA; BEE
F¥ (=robot)
trigger / 'trige /

n. 5|83%: MhkEE

inject / in'dzekt /
v. R HEA; BIA

groundbreaking
/ 'graund.breikin /

a. JFREBT KA,
FratER

Malicious software can be divided into two categories: those that need
a host program, and those that are independent. The former, referred to as
parasitic, are essentially fragments of programs that cannot exist
independently of some actual application program, utility, or system
program. Viruses, logic bombs, and backdoors are examples. The latter are
self-contained programs that can be scheduled and run by the operating
system. Worms and bot programs are examples.

We can also differentiate between those software threats that do not
replicate and those that do. The former are programs or fragments of
programs that are activated by a trigger. Examples are logic bombs,
backdoors, and bot programs. The latter consist of either a program
fragment or an independent program that, when executed, may produce one
or more copies of itself to be activated later on the same system or some
other system. Viruses and worms are examples.

In the following, we briefly survey some of the key categories of
malicious software.

I. Virus

A computer virus is a piece of software that can “infect” other
programs by modifying them; the modification includes injecting the
original program with a routine to make copies of the virus program, which
can then go on to infect other programs. Computer viruses first appeared in
the early 1980s, and the term itself is attributed to Fred Cohen' in 1983.
Cohen is the author of a groundbreaking book on the subject.

Like its biological counterpart, a computer virus carries in its
instructional code the recipe for making perfect copies of itself. The typical
virus becomes embedded in a program on a computer. Then, whenever the
infected computer comes into contact with an uninfected piece of software,
a fresh copy of the virus passes into the new program. Thus, the infection
can be spread from computer to computer by unsuspecting users who either

' Fred Cohen: 3B « #& (1957—) , £E T EHREK,

“HEPREZL” , 1987 FEREFERRX

CHHEANURE)  (Computer Viruses) FHERE TRTF “HEVRE” S,
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swap / swop /

v. A

vector /'vekta/

n. WS RE
payload / 'peileud /
n. AREAH
dormant / 'do:mant /
a. HKIRK); HEFE
zh (BHERD 1)
propagation

/ prope'geif an /

n &% W 8%
propagate
/'propegeit /

v. feih: B B

viral /'vairal/

a. RE (O 1
WESIER
launching pad
REtE: BR:
B

swap disks or send programs to one another over a network. In a network
environment, the ability to access applications and system services on other
computers provides a perfect culture for the spread of a virus'.

A virus can do anything that other programs do. The difference is that a
virus attaches itself to another program and executes secretly when the host
program is run. Once a virus is executing, it can perform any function, such
as erasing files and programs.

A computer virus has three parts: infection mechanism (also referred to
as infection vector), trigger, and payload. During its lifetime, a typical
virus goes through the following four phases: dormant phase, propagation
phase, triggering phase, and execution phase.

II. Worm

A worm is a program that can replicate itself and send copies from
computer to computer across network connecttons. Upon arrival, the worm
may be activated to replicate and propagate again. In addition to
propagation, the worm usually performs some unwanted function. An
e-mail virus has some of the characteristics of a worm because it propagates
itself from system to system. However, we can still classify it as a virus
because it uses a document modified to contain viral macro content and
requires human action. A worm actively seeks out more machines to infect
and each machine that is infected serves as an automated launching pad for
attacks on other machines.

The concept of a computer worm was introduced in John Brunner’s® 1975
SF® novel The Shockwave Rider. The first known worm implementation was
done in Xerox* Palo Alto Labs® in the early 1980s. It was nonmalicious
search for idle systems to use to run a computationally intensive task.

Network worm programs use network connections to spread from
system to system. Once active within a system, a network worm can behave
as a computer virus or bacteria, or it could implant Trojan horse programs

! provides a perfect culture for the spread of a virus: X5 EFERGL T M K4,

% John Brunner: Y33 « #ife4 (1934—1995), HERMIDMBEIER, WNNMZE 1975 ERIVEK/DER (i
W F) (The Shockwave Rider) FH)i& T worm (MEHRRE) —FWIHWS THENFBOHI, ZBER
e T ERE B PIENEL ESCRTBEIN 40 TANYE, RIVSEREGHBEZ—.

P SF: RIS, BN (science fiction B S REAERS).

'S

K.

Xerox: (EE) WiSRAR] (Xerox Corporation) , 1906 FER T EALMBUIRE, SEAL T RBEIKEHE

5 Palo Alto Labs: (HESRATE]) WEF/RIELRE.
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disruptive

/ dis‘taptiv/

a. RELMEN, HE
BELH, WELK

trapdoor / ‘treepdo: /
n. IKEIQ:FI‘—L iﬁ

maintenance hook

il

user ID

A FP#RIR (F)

unscrupulous

/ .an'skru:pjules /

a. BRLBEMN: L
illa: )

predate / pri:'deit /
v £FHH LR T
(BT

or perform any number of disruptive or destructive actions. A network
worm exhibits the same characteristics as a computer virus: a dormant
phase, a propagation phase, a triggering phase, and an execution phase

I11. Backdoor

A backdoor, also known as a trapdoor, is a secret entry point into a
program that allows someone who is aware of the backdoor to gain access
without going through the usual security access procedures. Programmers
have used backdoors legitimately for many years to debug and test
programs; such a backdoor is called a maintenance hook. This usually is
done when the programmer is developing an application that has an
authentication procedure, or a long setup, requiring the user to enter many
different values to run the application. To debug the program, the developer
may wish to gain special privileges or to avoid all the necessary setup and
authentication. The programmer may also want to ensure that there is a
method of activating the program should something be wrong with the
authentication procedure’ that is being built into the application. The backdoor
is code that recognizes some special sequence of input or is triggered by
being run from a certain user ID? or by an unlikely sequence of events.

Backdoors become threats when unscrupulous programmers use them
to gain unauthorized access. It is difficult to implement operating system
controls for backdoors. Security measures must focus on the program
development and software update activities.

IV. Logic Bomb

One of the oldest types of program threat, predating viruses and worms,
is the logic bomb. The logic bomb is code embedded in some legitimate
program that is set to “explode” when certain conditions are met. Examples
of conditions that can be used as triggers for a logic bomb are the presence or
absence of certain files, a particular day of the week or date, or a particular
user running the application. Once triggered, a bomb may alter or delete data
or entire files, cause a machine halt, or do some other damage.

V. Trojan Horse

A Trojan horse is a useful, or apparently useful, program or command

should something be wrong with the authentication procedure: J7—iEiIEH AEM. should 7T H-FEI%
4], BAXENE, RFESBPROEE, BERHEIT If 519 R%&4-4RE M\ f) (if something is wrong with
the authentication procedure).

2 ID: B4HEH, B@iRAl, 1R (identification HIZER&) .
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motivation

/ mauti'veif en/

n. fﬁﬁ ’ ﬁlﬁ
calculator program

iHE (R BF

semantics
/ simeentiks /

n. X (%)

procedure containing hidden code that, when invoked, performs some
unwanted or harmful function.

Trojan horse programs can be used to accomplish functions indirectly
that an unauthorized user could not accomplish directly. For example, to
gain access to the files of another user on a shared system, a user could
create a Trojan horse program that, when executed, changes the invoking
user’s file permissions so that the files are readable by any user. The author
could then induce users to run the program by placing it in a common
directory and naming it such that it appears to be a useful utility program or
application. An example of a Trojan horse program that would be difficult
to detect is a compiler that has been modified to insert additional code into
certain programs as they are compiled, such as a system login program. The
code creates a backdoor in the login program that permits the author to log
on to the system using a special password. This Trojan horse can never be
discovered by reading the source code of the login program.

Another common metivation for the Trojan horse is data destruction.
The program appears to be performing a useful function (e.g., a calculator
program), but it may also be quietly deleting the user’s files.

V1. Mobile Code

Mobile code refers to programs (e.g., script, macro, or other portable
instruction) that can be shipped unchanged to a heterogeneous collection of
platforms and execute with identical semantics. The term also applies to
situations involving a large homogeneous collection of platforms (e.g.,
Microsoft Windows).

Mobile code is transmitted from a remote system to a local system
and then executed on the local system without the user’s explicit
instruction. Mobile code often acts as a mechanism for a virus, worm, or
Trojan horse to be transmitted to the user’s workstation. In other cases,
mobile code takes advantage of vulnerabilities to perform its own
exploits, such as unauthorized data access or root compromise.! Popular
vehicles for mobile code include Java applets, ActiveX?, JavaScript, and

In other cases, mobile code takes advantage of vulnerabilities to perform its own exploits, such as unauthorized

data access or root compromise.: TEHMERT, BIEFRABERAFTRKA, WMREFEBK I Ak

BARAR. exploit {ERZFAAR, EE /eksploit/ (FEFHIRFRHENE /ik'sploit/ )FR “Nvgk” | “Thik” .
“HB (RSAWEY. SAKE) MITH” %.

ActiveX: TE] X _ERIGRKA 7 #9384 COMOAL4: T SR A, (B R BLZEE % F R IEE THrME COM

ORI RIEE SBRAN ActiveX ¥4,
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attachment
{ @'teet/mant /
n. fRHF

zombie / 'zombi/

n. i&ﬁflv @F:
& )

drone /draun/

n HWFFHEE, F
A

stealthy / 'stelBi /
a. M BLEAY, BEF
BHTHI, HER

registry / redzistri /
n. VEME: B

VB-Script.! The most common ways of using mobile code for malicious
operations on local systems are cross-site scriptingz, interactive and
dynamic Web sites, e-mail attachments, and downloads from untrusted
sites or of untrusted software.

VII. Bot

A bot (robot), also known as a zombie or drone, is a program that
secretly takes over another Internet-attached computer and then uses that
computer to launch attacks that are difficult to trace to the bot’s creator. The
bot is typically planted on hundreds or thousands of computers belonging to
unsuspecting third parties. The collection of bots often is capable of acting
in a coordinated manner; such a collection is referred to as a botnet.

A botnet exhibits three characteristics: the bot functionality, a remote
control facility, and a spreading mechanism to propagate the bots and
construct the botnet.

VIII. Rootkit

A rootkit is a set of programs installed on a system to maintain
administrator (or root) access to that system. Root access provides access to
all the functions and services of the operating system. The rootkit alters the
host’s standard functionality in a malicious and stealthy way. With root
access, an attacker has complete control of the system and can add or
change programs and files, monitor processes, send and receive network
traffic, and get backdoor access on demand.

A rootkit can make many changes to a system to hide its existence,
making it difficult for the user to determine that the rootkit is present and to
identify what changes have been made. In essence, a rootkit hides by
subverting the mechanisms that monitor and report on’ the processes, files,
and registries on a computer.

IX. Multiple-Threat Malware

Viruses and other malware may operate in multiple ways. The
terminology is far from uniform; this subsection gives a brief introduction to
several related concepts that could be considered multiple-threat malware.

Popular vehicles for mobile code include Java applets, ActiveX, JavaScript, and VB-Script.. 1EE&HaNICILRIT
ITHABIE Java MR, ActiveX. Java J{AiE 5 Visual Basic WAES,

% cross-site scripting: BEWIHA (Bih), BRWBA (HE).

® reporton: 4y, TR
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multipartite

[ malti'pa:tait /

a. SFRE I
eradication
/irsedi'keif an /

n. HRER: HK
contagion
{kon'teidzen /

n (8 fih (&) %
severity / si'veriti/

n. BIFL; "H#E;

A multipartite virus infects in multiple ways. Typically, the
multipartite virus is capable of infecting multiple types of files, so that virus
eradication must deal with all of the possible sites of infection.

A blended attack uses multiple methods of infection or transmission, to
maximize the speed of contagion and the severity of the attack. Some
writers characterize a blended attack as a package that includes multiple
types of malware. An example of a blended attack is the Nimda attack’,
erroneously referred to as simply a worm. Nimda uses four distribution
methods: e-mail, Windows shares®, Web servers, and Web clients. Thus,
Nimda has worm, virus, and mobile code characteristics. Blended attacks
may also spread through other services, such as instant messaging and
peer-to-peer file sharing.

Exercises

L Fill in the blanks with the information given in the text:

1. A computer virus has three parts: mechanism, trigger, and

2. A backdoor is also known as a(n)

3. A collection of bots capable of acting in a coordinated manner is
referred to as a(n)

4. A rootkit is a set of programs installed on a system to maintain
or access to that system.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

5. RAEREF

1. maintenance hook

2. multipartite virus 6. EHIEH
3. authentication procedure 7. GRS
4. instant messaging 8. WS

! Nimda attack: JRWEIRBW . EMEREM JavaScript WABEHE, Bt T, HERSY
F. IS (AEMERRS) REBEE, FENERE—FRPA 0.
2 Windows shares: Windows JEE 3%,
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Section A

Using E-Mail

For attaching files

To: Susan@CDbiz.com

Cc: TheBoss@CDbiz.com

5'| Subject: Inquire about your services

i

Hello,

any discounts on such a large quantity?

response.

Jack Smith
Sales Manager, Young Talent Inc.
(709) 567 - 3498

To, Cc, and Subject lines

| read on your web site that you offer Music CD copying for large quantities of
CDs. I'd like to inquire about the procedures involved in these services. Are the
files transferred online, or are the titles sent by CD to you by standard mail?
How long does it usually take to produce approximately 500 copies? Are there

Thank you for taking the time to answer my questions. | look forward to your

Message area

DO ——

AN

I. Introduction

E-mail is an electronic system for sending and receiving messages and
files over a computer network. Compared to the phone or paper-based
documents, e-mail is still relatively new in the workplace. When you are
using e-mail, here are a few guidelines to keep in mind:
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e E-mail is increasingly used for professional purposes—Not long

ago, e-mail was considered a secondary form of communication. It
chatty /'tfeeti/
a. MRAKK, BN
TR ; 22 R

was spontaneous and chatty, used mostly for quick comments or
nonessential information. Today, e-mail is a principal form of

communication in most workplaces, so people expect e-mail
frivolous / ‘friveles /

a. MK, BEK

messages to be professional and nonfrivolous.

Yes No Score
e Can you receive and send messages? O O YesMarks
e Can you forward documents to others? - m Expert 8-10
achlever'/stfizvs, e Can you receive and send attached documents? L 0 Achiever 7-8
n. $lLASHEA , | ,
e Do you sort your e-mail messages into folders? - m Beginner 5-6
e Can you send one e-mail message to multiple people? Q0 O  GettoWork0-5
signature file ‘e Have you created and used a signature file? =
&ﬁg.}tﬁi e Are you on any mailing lists (Iistscrvs)'? Ly Ll
mailing list o o
vy hat flaming is?
BRI ST A, e Do you know what flaming 1s
BRAF e Do you know what spam is? - =
listserv / listsa:v / e Do you know what netiquette is? - .

n. HE 4 K& &8
(ERERHEFIR) &
BREF

flaming / fleimin /

n. Fit CReg7EmD

18 4R B M 4% 18

sk g7t ))

spam / spzemm /

n. By MRAE

netiquette / netiket /

n. &AL, M
(nerwork etiquette
HIgEa)

supervisor

/ 'sju:pavaiza /

n. {WE (N): BE

A BRE

coworker

/ kau'wazka/

n. [FE

typo / 'taipau/

n. 377 (FHED

iR

blooper / blu:pa/

n. ‘f-tge» %*L

Figure 11A-1: Test Your E-Mail Readiness

E-mail is a form of public communication—Your readers can
purposely or mistakenly send your e-mail messages to countless
others. So, you should not say things with e-mail that you would
not say openly to your supervisors, coworkers, or clients.

E-mail is increasingly formal—In the past, readers forgave typos,
misspellings, and bloopers in e-mail messages, especially when
e-mail was new and difficult to use. Today, readers expect e-mails
to be more formal, reflecting the quality expected in other forms of
communication.

E-mail standards and conventions are still being formed—How
e-mail should be used in the workplace is still being worked out.
People hold widely different views about the appropriate (and
inappropriate) use of e-mail. So, you need to pay close attention to
how e-mail is used in your company and your readers’ companies.
Many companies are developing policies explaining how e-mail
should be used. If your company has a policy on e-mail usage, you

V' mailing lists (listservs): TE3CH MG A (B4



violate / 'vaialeit /
V. ii}i ’ iﬁ?’ﬂ
website / ‘'websait /

n. Mﬁﬁr ﬁl!l—ﬁ

memo

{'memeu, 'mi:-/

n (O) &B&E%
(= memorandum>

antitrust

/ eenti'trast /

a. IR,

RZEWT

harassment

/ 'heeresment,
he'rees- /

n. B; B
discrimination

/ diskrimi'neif an /

n. XHk B
hinge / hindz /

v. KT, Bhee
HEEHE (on, upond
indiscreet
/.indi'skri:t/

a. AEER,
BRE

orientation
/o:rien'teif en /

n. Jif: EM

sexual orientation

(xRN

PR, R
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should read it and follow it.

You should also keep in mind that legal constraints shape how e-mail
is used in the workplace. E-mail, like any other written document, is
protected by copyright law. So, you need to be careful not to use e-mails in
any way that might violate copyright law. For example, if you receive an
e-mail from a client, you cannot immediately post it to your company’s
website without that client’s permission.

Also, lawyers and courts treat e-mail as written communication,
equivalent to a memo or letter. For example, much of the antitrust case
against Microsoft in the late 1990s was built on recovered e-mail messages
in which Bill Gates' and other executives chatted informally about
aggressively competing with other companies.

Legally, any e-mail you send via the employer’s computer network
belongs to the employer. So, your employers are within their rights to read
your e-mail without your knowledge or permission. Also, deleted e-mails
can be retrieved from the company’s servers, and they can be used in a legal
case.

Increasingly, harassment and discrimination cases hinge on evidence
found in e-mails. Careless e-mails about personal relationships or
appearances can be saved and used against the sender in a court case.
Indiscreet comments about gender, race, or sexual orientation can also
have unexpected consequences. Your “harmless” dirty jokes sent to your
coworkers might end up being used by a lawyer to prove that you are
creating a “hostile workplace environment.”

I1. Basic Features of E-Mail

An e-mail is formatted similarly to a memo. Typical e-mail messages
will have a header and body. They also have additional features like
attachments and signatures.

1. Header

The header has lines for 7o and Subject. Usually, there are also lines
like cc?, bec’, and Attachments, which allow you to expand the capabilities

SKEBYILUBAF

Bill Gates: W/R « % (1955—) , EEMKATDHERK, 18 FAEWHKE, R _SENRE, B

2 cc: $i%E (carbon copy BB F BI85 ).
3 bec: ik (blind carbon copy RIE FEF4ERE ).
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word processor
SO AR
spreadsheet
program

BT HEREF
presentation
software

R

of the message.

e To line—Here is where you type the e-mail address of the person

to whom you are sending the e-mail. You can put multiple
addresses on this line, allowing you to send your message to many
people.

cc and bec lines—They are used to copy the message to people
who are not the primary readers, like your supervisors or others
who might be interested in your conversation. The cc line shows
your message’s recipient that others are receiving copies of the
message too. The bce line (“blind cc”) allows you to copy your
messages to others without anyone else knowing.

Subject line—It signals the topic of the e-mail. Usually a small
phrase is used. If the message is a response to a prior message,
e-mail programs usually automatically insert a “Re:”' into the
subject line. If the message is being forwarded, a “Fwd:"? is
inserted in the subject line.

e Attachments line—It signals whether there are any additional files,

pictures, or programs attached to the e-mail message. You can
attach whole documents created on your word processor,
spreadsheet program, or presentation software. An attached
document retains its original formatting and can be downloaded
right to the reader’s computer.

2. Message Area

After the header, the message area is where you can type your

comments to your readers. It should have a clear introduction, body, and
conclusion.

o The introduction should minimally (1) define the subject, (2) state

your purpose, and (3) state your main point. Also, if you want the
reader to do something, you should mention it up front’, not at the
end of the e-mail.

® The body should provide the information needed to prove or

' Re: response M5, Rox “HH” .
2 Fwd: forward FI4E'E, BT “HK” .
> upfromt: (1) FEERATE (RBZEH) MR, EEH, k.
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support your e-mail’s purpose.

® The conclusion should restate the main point and look to' the
future. Most readers of e-mail never reach the conclusion, so you
should tell them any action items early in the message and then
restate them in the conclusion.

The message area might also include these other kinds of text:

e Reply text—When you reply to a message, most e-mail programs
allow you to copy parts of the original message into your message.
These parts are often identified with > arrows running down the

left margin.?
® Links—You can also add in direct links to websites. Most
y::g :S::ls/ programs will automatically recognize a webpage address like
n. RHE “http://www.predatorconservation.org” and make it a live link in
the e-mail’s message area.
e Attachments—If you attach a file to your e-mail message, you
should tell the readers in the message area that a file is attached.
Otherwise, they may not notice it.
Symbols Meaning
wink / wink / =) Happy face
v. EZER; BZAR R, ) Winking happy face
{FIR 5, -0 Surprised face
fﬂ;}/;;]nj/ SR = Grim face
smirk / sme:k/ 7 STEKIDE Bce
v. BE: BEHE o Unhappy face
=1 Winking unhappy face
X Silent face
24 Crying
emoticon
Fimeutikon/ Figure 11A-2: Some Commonly Used Emoticons
n. R (emotion
i:‘;’:ffi;m, e Emoticons—Another common feature in the message area is the
a. LM, use of emoticons (Figure 11A-2). Used sparingly, they help
A TR you signal emotions that are hard to convey in written text. When

lookto: WY, FRH.

These parts are often identified with > arrows running down the left margin.: X288 % # AL H A TR T4
ZAM THIINGL “>” $5il.
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overused, emoticons can become annoying to some readers. In
most workplace situations, emoticons should not be used. They are
playful and informal; therefore, they are really only appropriate in
e-mails between close colleagues or friends.

3. Signature

E-mail programs usually let you create a signature file that
automatically puts a signature at the end of your messages. Signature files
can be both simple and complex. They allow you to personalize your
message and add in additional contact information. By creating a signature
file, you can avoid typing your name, title, phone number, etc. at the end of
each message you write.

4. Attachments

One of the advantages of e-mail over other forms of communication is
the ability to send and receive attachments. Attachments are files, pictures,
or programs that readers can download to their own computer.

e Sending attachments—If you would like to add an attachment to
your e-mail message, click on the button that says “Attach
Document” or “Attachment” in your e-mail software program.

textbox / tekstboks / Most programs will then open a textbox that allows you to find
n. XA (HIEX. 1 select the fil
) ME and select the file you want to attach.

o Receiving attachments—If someone sends you an attachment,
your e-mail program will use an icon to signal that a file is attached
to the e-mail message. Click on that icon. Most e-mail programs
will then allow you to save the document to your hard disk. From
there, you can open the file.

II1. E-Mail Netiquette

etiquette /‘etiket / E-mail has its own etiquette, or “netiquette.” Here are a dozen
n AL (ke AUEe, quetie.

i) e, dge  Detiquette guidelines that you can follow in the workplace:

concise / kan'sais / .
° concise—
a B, FEM Be Keep the length of your messages under a screen and

a half. If you have more than a screen and a half of content, pick up
the phone, write a memo, or send the information as an attachment.

e Provide only need-to-know information—Decide who needs to
know what you have to say, and send them only information they
need—nothing more.
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critter / 'krita /
n (EO) 445,
¥

irony /aiarani/

n. RiE; WRISCHE

sarcasm

/ 'satkeezom /

n. PR, 5%
witty / 'witi/

a. WKiEH;

Y16 KR K
quip / kwip /

n. Wik, HEWE
excerpt / ek'sa:pt/
v. #%; 5IH
paraphrase

[ ‘peerafraiz /

v. ¥ B (B
i)
information
superhighway
EICNE WA
plus / pias /

ad. (1) Shintt:
Fk

abusive / o'bju:siv/
a. BEM: BFMN
harass / 'hzras /

v. B S

Treat the security of the message about the same as a message
on a postcard—Recognize that anyone can pass your message
along or use it against you. If the message is confidential or
proprietary, e-mail is not an appropriate way to send it.

Don’t say anything over e-mail that you would not say in a
meeting or to legal authorities—Hey, accidents happen. You
might send something embarrassing to the entire organization. Or,
someone might do it for you.

Never immediately respond to a message that made you angry
or upset— Give yourself time to cool off. You should never write
e-mail when you are angry, because these little critters have a way
of returning to bite you.

Avoid using too much humor, especially irony or sarcasm—In
an e-mail, your witty quips rarely come off exactly as you
intended.! Remember that your e-mails can be easily misinterpreted
or taken out of context. The American sense of humor, meanwhile,
is often disturbing to international audiences; so if your message is
going overseas, keep the humor to a minimum.

Be extra careful about excerpting or forwarding the e-mail of
others—If there is the remotest chance that someone else’s
message could be misunderstood, paraphrase it in your own
message instead of forwarding it or copying parts of it.

Don’t be unpleasant over e-mail if you would net be so face to
face—E-mail provides a false sense of security, much like driving
in a car. But in reality, those are real people on that information
superhighway,” and they have feelings. Plus they can save your
abusive or harassing messages and use them as evidence against
you.

Never send anything that could be proprietary—There have

In an e-mail, your witty quips rarely come off exactly as you intended.: ZEH-TIB4. R EMNEERS
AP HEEOATIRE. comeoff ®ox “URAFTRER” . “HBEHER” . “42R" %,

those are real people on that information superhighway: 15 BFREAR LA AZEEAN. A those
EHEWE (on that information superhighway) #iBiE (RRLH) HWBIF. W2 on that information
superhighway 1F 4 people BIE1E, M4 those ZIGWLE AMAITFME, BN LT XRARA. XLHFELE
— AWK . FRERBEEXREDOFHMITRIBERBYTRSTRITORE . SR
EEZRATRIENTPE. BELERE, RENTIEOYE. SHEEY.



238  Computer English (Fourth Edition) (i BHI#1%) (F4 KD

classified

/ klessifaid /

a. BAELRK,

RER

courier / ‘kuria /

n. fF1#

flame / fleim /

v. ([g)+) RiZ%if
(S5 EE) Rt

spam /spaam/

v. ([]==) KX
44

chain-letter

/'t[einleta /

v. [ RIEEBE
(ERE S

hoax / hauks /

n. WA BER

gullible / 'galibal /

a. HEZEWK, B E
=]

sloppy / ‘slopi/
a. (O) SRy
&ELK

been some classic cases where classified information or trade
secrets have been sent to competitors or the media over e-mail. If
the information is proprietary, use traditional routes like the regular
mail or a courier.

¢ Don’t flame, spam, or chain-letter' people at work—If you
must, do these things from your personal computer at home. At
work, assume these activities will ultimately be used against you.
You might be fired.

e Think twice before you send “urgent” messages that are
making their way across the net—There are lots of hoaxes about
computer viruses “erasing your hard drive.” These hoaxes gain new
life when some gullible persons start sending them to all their
friends. Some viruses are real, but most are not. Wait a day or two
to see if the threat is real before you warn all your friends and

colleagues.

e Be forgiving of the grammatical mistakes of others—but don’t
make them yourself —Some people treat e-mail informally, so
they rarely revise (though they should). Grammar mistakes and
misspellings happen——so you can forgive the sender. On the other
hand, these mistakes and typos make the sender look stupid. Don’t
send out sloppy e-mail messages.

Exercises

L Fill in the blanks with the information given in the text:

1. As used in the text, e-mail can refer both to a single electronic
message and to the entire electronic for sending and receiving
messages and files over a computer network.

2. E-mail is protected by law. If you receive an e-mail from
a client, you cannot immediately post it to your company’s website without
his or her permission.

3. Legally, e-mail messages sent by employees via the employer’s

! chain-letter: W% chain letter, B “HEQiE" (HHFABANG, HFERMNEHLEETH, &

A AEFH).
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computer network belong to the employer, so the employer is within his
to read them without the employees’ knowledge or permission.

4. When you are using e-mail, you should remember that
e-mail messages can be retrieved from your company’s servers and used in
a legal case.

5. An attached document retains its original when it is
received by the reader and can be downloaded right to his or her computer.

6. A(n) file created with e-mail programs can automatically
put a signature at the end of each e-mail message.

7. E-mail messages should be concise. Usually, their length should be
kept under one and a half

8. Because are playful and informal, they are only
appropriate in e-mails between close colleagues or friends and should not
be used in most workplace situations.

I1. Translate the following terms or phrases from English into
Chinese and vice versa:

1. mailing list 11. EHRBERRF

2, proprietary software 12. M BR B F R4
3. cc line 13. BT RS

4. bee line 14. BT

5. forwarded e-mail messages 15. RRANE

6. e-mail convention 16. T HBAMIHL
7. click on an icon 17. GRREAK
8. confidential document 18. B2

9. classified information 19. BTFHIERERF
10. recovered e-mail message 20. XA ER B

IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

access in-person respond download
create see cost window
e-mail touch message audio

camera website program computer
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Instant messaging has always been a good way to stay in

with friends. As companies look to cut and improve efficiency,
instant messaging is a good way to replace meetings, while
allowing people to collaborate (& 1E) through their . Instant

messaging is a valuable new tool that is becoming as common as
in the workplace.

Several companies, such as Yahoo!, AOL, and Microsoft, will give you

free to instant messaging. To use their systems, you will need to
their software to your computer from their . Some
instant messaging programs include the ability to send live or
video. With a microphone and/or digital mounted on your
computer, you can let other people and hear you talking.

Most instant messaging ask you to sign in with a password.
Then, you can a list of other people with whom you want to
converse (AX1). To begin a conversation, send a to the others to
see if they are at their computers. Their computers will open a or
make a sound to tell them you want to talk to them. If they you
can start writing back and forth.

IV. Translate the following passage from English into Chinese:

The pace of change brought about by new technologies has had a
significant effect on the way people live, work, and play worldwide. New
and emerging technologies challenge the traditional process of teaching and
learning, and the way education is managed. It is frequently claimed that the
most potent (3875 7] H1) agent of change on present-day society will prove
to be information technology (IT). IT, while an important area of study in
its own right, is having a major impact across all curriculum areas. Easy
worldwide communication provides instant access to a vast array of data.
Rapid communication, plus increased access to IT in the home, at work, and
in educational establishments, could mean that learning becomes a truly
lifelong activity—an activity in which the pace of technologica! change
forces constant evaluation of the learning process itself.
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Section B

Designing Websites

I. Organizing and Drafting a Website

Organizing and drafting a website is not all that' different from
organizing and drafting a print document.

1. Organizing the Website

Professional website developers often like to start creating a new site
map / maep / by mapping out its contents on a whiteboard, piece of paper, or screen.
V'( ﬁig)ﬁ]ﬁﬁt’ B Logical mapping is a good way to sort out the content of the website and

Ol

T — develop an efficient organizational scheme for it.
/’hwaitbo:d/ . s I
0 FERER To map out the contents of the site, start by writing your website’s

purpose in the middle of your screen or a sheet of paper. Then, use lines and

" allthat: [BFEEA] GEFR) B4, w.
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circles to begin identifying the contents of the site. (Figure 11B-1)

. Volunteering
. Autism library
Other websites Making
donations
Get involved
Learn about
autism
Contacting
legislators
‘What is autism? Purpose
(Homepage)
Annual
conference
News and events
About us
Press releases
History of Meeting
Our otaff organization schedule

Figure 11B-1: Mapping out a website is a good way
to see the visual relationships among the site’s pieces of information.

low-tech / Joutek / You might also try a low-tech method that is popular with professional

a. [KHEARE website designers—using sticky notes. On a blank wall, use sticky notes to
map out your website. This low-tech method allows you and your team to
move the notes around to look at different ways to organize the site.
Another advantage of sticky notes is that they can be added or eliminated
with ease.

2. Creating Levels in the Website

Your logical map and research will likely give you a sense of how
many levels are needed in the website. Professional website designers use
the following guidelines to determine the number of levels in a website:

e a maximum of three links for the most important information.
e a maximum of five links for 80 percent of all information.
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wade / weid /
v. Bkib,
FRAERITE

homepage
/ 'heumpeid3 /
n. 3

navigation bar

FH%

node page

2=y

miniature / 'minitfa;

‘miniatfer/

a. /J\ﬂma ﬁ&’]‘ﬂ/‘j

navigation page

A

site map

PO 3t 3 P}

e a maximum of seven links for all information.

These guidelines are helpful, because if you force your readers,
especially customers, to wade through too many pages, you risk losing
them.

3. Drafting the Pages of the Website
Websites have a few different kinds of pages.
(1) Homepage

The homepage is usually the first page of a website. In many ways, it
is like an introduction and table of contents for the website. It identifies the
subject and purpose of the site and usually includes a navigation bar that
forecasts the overall structure of the site. The navigation bar can appear just
about anywhere, but it typically appears along the top of the page or the
left-hand side. Keep the homepage as simple as possible, saving the main
content of the site for the pages that follow.

(2) Node Pages

Node pages typically follow links on the homepage, further dividing
the subject of the site. For example, a university’s homepage will have links
that go to node pages like Academics, Colleges and Departments, Libraries,
Students, and Faculty and Staff. Each node page introduces readers to one
of the site’s major topics. A well-designed node page allows readers to
select among other further topics. In essence, it serves as a miniature
homepage to this part of the site.

(3) Basic Pages

Basic pages provide the content (e.g., facts, data, examples, details,
descriptions) that readers are looking for. In a basic page, you should keep
the discussion limited to a topic that can be handled in about a screen and a
half. Readers of websites rarely have enough patience to scroll down farther.
So, if you need more than two screens to cover a particular issue, you might
need two or more basic pages.

(4) Navigation Pages

Navigation pages help readers find the information they are seeking.
These pages include a site map that lists all the topics covered in a website,
like an index in a book. Larger websites may also include an internal search
engine. Search engines are available, usually free, from the larger search
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engines like Excite' (excite.com), Lycos® (lycos.com), and Google
(google.com). However, putting a search engine into your website takes a
little more programming skill. Besides, software programs like RoboHelp’,
DocToHelp“, and Help & Manual’® will allow you to create Help areas for
your website. Usually, only the largest websites include a Help area.

splash page (5) Splash Page

REE Ui, o, _

X il BT T This optional page comes before the homepage and acts like a cover to
decorative a book. Splash pages are mostly decorative, using animation or images to

; de;;;’g E{g set a specific tone before readers enter the website through the homepage.®
A well-designed website gives readers a few different ways to access

information. Preferably, they can start out at the homepage and work their

way down to the information they need. If they are having trouble locating

information, perhaps they can use a site map to find it. And, as a last resort,

the search engine might help them find pages that discuss the topic they are

looking for.
I1. Using Style in a Website

Here are some strategies for improving the readability of your website.

® Links should reflect titles—When readers click on a link, the title
of the page that follows should be the same as the link they
selected. When readers click on a link saying “Research on
Whales,” “Research on Whales” should be the title of the next page.
Otherwise, readers may be confused for a moment.

o Keep sentences short—On average, sentences in websites should

Excite: FAMERMYE, ROt “Heets” BRGI%E, RAEE. M. 2XNHFRRRIEABERED)
e, ZFPRZEAHREIEH. BRERWRIL, TEEMA, IRHFERCFHXREEN.

Lycos: ZEAMBRMY;, RHEHKH., MY, BEEFEXHESHERDIE, HFRETRERRIE, X
R AMREER. SREGASEHNEEILIA.

RoboHelp: Adobe A%] (Adobe Systems Incorporated) Hi5hHI—FfFM:, FHEARBEAR. FHEXRES
H Web FFEA RES ABBRERNM I MMIRENR, EEMNRMALT. Adobe AT MILT 19824, &
HEREXBNABEEMEMET, R-FKHEER, SLUNKRELE.

DocToHelp: ComponentOne 2 7] H & 8 —Fp3F, ZEFF A Windows N FHREFFRIE T Web RN B/,
HE &5 BRI A 25 28 P — MR SO 6 A0 FF 2R B I A9 78 Bh SCAF AT EDX#S . ComponentOne 4 & B 8 7%
ERAEBEMILZET.

Help & Manual: EC %4425 (EC Software GmbH) H & B —F F 3R il 45 % b 6% 68 P - A0 A0 48 Bh Sc 48 94K
. EC M2 A R7ARMARERKEMIE, BRILT 1993 F.

Splash pages are mostly decorative, using animation or images to set a specific tone before readers enter the
website through the homepage.: BEH WM E ¥ RFEMIER, EAEH3)E B &E LA Ei = TUHEA M
Z R BLE — M E AR
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modular /'madjule /

a. BLERILH

strategically

/ stra'ti:dzik sli /

ad. TEARER .
FERE I
subconsciously

/ sabkon]esli/

ad. FRIRM, #E
i

o

be shorter than sentences in paper-based documents. Website
readers usually scan faster than readers of paper documents.

Keep paragraphs short—Paragraphs should be kept to a few
sentences or less. That way, readers can scan the paragraph in a
glance. If you find yourself writing a long paragraph, you might be
offering too much support for your point. If so, you may need to
make a separate webpage for this supporting information.

Use mapping to develop themes—Since websites are more
modular than paper-based documents, it is a good idea to use
themes to set an overall tone that will keep the website sounding
consistent. To create a theme, put the word that best represents the
theme or tone you desire in the center of your screen or a sheet of
paper. Then, use logical mapping to find words that are associated
with that theme or tone (Figure 11B-2). As with paper-based
documents, use these words strategically throughout the site. When
your readers experience these words, they will subconsciously
sense the theme or tone you are trying to create.

Figure 11B-2: Logical mapping can help you create themes or tones that hold the website together.
A website that uses this map would set the theme “interesting.”
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III. Designing a Website

1. Designing the Interface

offset / ‘ofset; 'o:f-/

v. (BFEHE%E

H The interface design determines in great part whether your website will

) $E---365), 3L be attractive to readers and whether it will be easy to use. The following are

e *ME HH
alignment

/ @lainmant /

1. x‘j"?'&r X‘j-??
align / &'lain/

v. BHHE, X5

five principles of design for the interface of a website:

e Balance—Items placed on the screen offset each other to create a
feeling of stability on the page or screen.

e Alignment—Aligned items on the page help readers identify
different levels of information in the interface.

Good balance using design
features in ways that offset
each other on the screen.

Good alignment,
creating a horizontal
line of photos.

Restaurant Group

~ ‘dUd! % ‘ . :
lr’lle —— M| Good consistency, with
ory WBlKET, Wi . B = . P
tive Greven'Wa i ; % similar items designed
Chief execv the parent O™ ¢~ the same
" qug‘cd g,m)p e it ﬂm, Pn;(\ﬂ“‘o“ : 4
the ¢ Jurant B and Gl of the 37 G e
STau o B TMOTe o oy e W
the Re says the 3™ noen 207¢€° MWM%W‘
Len " 0 < A h
chalns * 7 | o o deal hast uﬂ"”&%ﬂ‘
wow the o~ e
no 2 of
o Wil 1% e 1 e
g Walker "
s ¥ p

Good grouping, putting
related information
together in blocks.

Good contrast, making
the text easy to read.

Figure 11B-3: This homepage uses all the design principles well.

e Grouping—Items that are near each other on the screen will be
seen as being “‘grouped.”
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banner / 'beena /

n. FREE, HIME
logo /'laugsu /

n. iRl BREE,
{47

author /'s:0e/
V. %ﬂ?— ’ g‘f’ﬁ H
w5
web-authoring
software

WS SR

e Consistency—Each page in the website looks similar to the others,
minimizing chaos in the interface.

e Contrast—Contrast sharpens the relationships between images
and text, headings and text, and text and the background.

These principles should be used to develop a consistent interface,
called a template, for your webpages. The template will give your website a
standardized, predictable design, allowing your readers to quickly locate the
information they are seeking.

2. Adding Images

Images in websites are saved as separate files on your computer and on
the server. These files include any pictures, graphs, or drawings you might
want to include on your webpage. They also include elements of the
interface, such as bannmers on the screens, corporate logos, and icons.'
Images can be saved in a variety of file formats. The two formats most
commonly used for websites are called jpeg” and gif > formats.

To put images in your webpages, you need to do three things.

® Create or capture the image. You can use a digital camera,
scanner, or drawing software to create an image. Then, you can use
a program like Adobe Photoshop® to turn the file into a jpeg or gif.
Or, you might find an image on a website or CD-ROM and
download it to your hard drive.

e Place the image. Put the image file in the folder on your computer
that holds the other files for your website. When possible, keep
images with the pages that reference them. Otherwise, there is a
chance the image will not be transferred with the page, causing the
image not to be shown on the page.

¢ Insert the image. Using your web-authoring software, open the
page in which the image will appear. Then, use the Insert Image
command (or equivalent) to add the image to the page. When you
are finished inserting the image, it should appear on the webpage.

! such as banners on the screens, corporate logos, and icons: W FRIBERE. 23R RA0EE.

? jpeg: BABEE R/ (Joint Photographic Experts Group B & ERE4EES) , X EIE %/ ARSI B
KA. EME s dseipeg/.

3 gift BEBATBHRK (Graphics Interchange Format %5 7 FHE#) , CompuServe /A F] 1987 3 f—FH &l

L E

* Adobe Photoshop: Adobe 2 ] H 5 B9 — K2 42 i B AL BE B 14
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proofreading
/'pru:fri:din /

n. Bexf

proofread
/'pruzfrizd/
v. BExt

IV. Revising, Editing, and Proofreading

Revising and editing are not simply ways to polish the website. You
need to look closely at the content, organization, style, and design to see if
they are appropriate for your readers and the context in which the site will
be used. When you are revising the website, ask yourself these questions:

Does the website highlight information my readers want?

Are the subject and purpose of the website obvious on the homepage?
Is the site organized in a way that is logical to my site's readers?

Is the style of the website appropriate? Does it set the right tone?

Is the interface easy to navigate?

Is the interface attractive and interesting?

Proofreading a website is especially difficult, because seeing errors
on the screen is often harder than seeing them on paper. So, you might print
out the screens of your website and proofread them on paper.

When you have finished revising and editing the website, do some
usability testing to ensure quality. Minimally, you should ask your
coworkers and friends to try using the site, most likely on your computer.
Depending on the importance of the site, you might also set up formal
usability tests with sample readers. You can do read-and-locate tests,
understandability tests, performance tests, and even safety tests.

V. Uploading, Testing, and Maintaining Your Website

To make your website available to the public, you need to upload it to
a server—a large computer that connects your computer to the Internet.
Before uploading to the server, most writers of websites prefer to create a
finished website on their own computer. Then, they use an FTP software
program to copy the whole website to the server at once. When you copy
your webpage files, don’t forget to also copy your image files with them.

Once your website is on the server, it is time to test it. Using at least a
couple different browsers (e.g., Netscape, Explorer), look over the pages on
the site. Try out the links and resize the browser window a few different
ways. Usually, you will find some formatting problems that did not show up
in your web-authoring program’s version of the site. Another common
problem is that links to other pages don’t work, giving readers error
messages when links to these pages are chosen. To fix these problems,
reopen the files with your web-authoring program. Make the corrections



webmaster
/'webma:sta /
n. PISEE TR R
dated / 'deitid /
a. NI
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and changes needed. Then, re-upload your revised pages to the website.

Few websites can be left alone for long. You should plan to regularly
update your website, usually weekly or monthly. To update a page, go back
to the file saved on your hard drive and open it in your web-authoring
program. Make the changes you want and then use FTP to copy the updated
file onto the server. The server will replace the old file with your new file.
Most companies hire or contract a webmaster to maintain their site. The
webmaster regularly updates the site, incorporating any changes and
eliminating any dated materials. When you are your own site’s webmaster,
though, you should revisit your site regularly, looking for items to update.

Exercises

L. Fill in the blanks with the information given in the text:

1. When professional website designers determine the number of
in a website, a guideline usually followed is that there should be
a maximum of links for the most important information.

2. A website has a few different kinds of webpages: the homepage,
pages, basic pages, pages, and the optional splash
page.

3. According to the text, the five principles of design for the interface
of a website are , alignment, grouping, consistency, and

4. Before uploading your website, you should do some
testing to ensure quality.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. web-authoring software 6. FRi%

2. template generator 7. W RE
3. navigation page 8. Pk FE
4. corporate logo 9. T RIHERLR

5. splash page 10. B #HAEN
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Section C

Social Issues of Computer Networks

printing press
ENRIAL

ethical / 'eBikal /
a. BEER: H£FEM

message board

B, HEMK

live-and-let-live

a. BOEWIEAIA
EH, BEAEREN:

HAHE
verbal / 'va:bsl/

a. FE&#N: L7k

B OSkE
pornography
/ por'nografi /

n. LB ] fafF (K.

28 {EdH
censor /'sensa /

V. %ﬁ’ ﬁﬁ
rage /reidz/

v. K& BEHAT
sue / sju:; su:/

v. 3%, ’BiF
police / pa'lizs/

v. YEFF--- KA %
wE;, BB

Computer networks, like the printing press 500 years ago, allow
ordinary citizens to distribute and view content in ways that were not
previously possible. But along with the good comes the bad, as this
new-found freedom brings with it many unsolved social, political, and
ethical issues. Let us just briefly mention a few of them; a thorough study
would require a full book, at least.

Social networks, message boards, content sharing sites, and a host of
other applications allow people to share their views with like-minded
individuals. As long as the subjects are restricted to technical topics or
hobbies like gardening, not too many problems will arise.

The trouble comes with topics that people actually care about, like
politics, religion, or sex. Views that are publicly posted may be deeply
offensive to some people. Worse yet, they may not be politically correct.
Furthermore, opinions need not be limited to text; high-resolution color
photographs and video clips are easily shared over computer networks.
Some people take a live-and-let-live view, but others feel that posting
certain material (e.g., verbal attacks on particular countries or religions,
pornography, etc.) is simply unacceptable and that such content must be
censored. Different countries have different and conflicting laws in this
area. Thus, the debate rages.

In the past, people have sued network operators, claiming that they are
responsible for the contents of what they carry, just as newspapers and
magazines are. The inevitable response is that a network is like a telephone
company or the post office and cannot be expected to police what its users
say.

It should now come only as a slight surprise to learn that some network
operators block content for their own reasons. Some users of peer-to-peer
applications had their network service cut off because the network operators
did not find it profitable to carry the large amounts of traffic sent by those
applications. Those same operators would probably like to treat different
companies differently. If you are a big company and pay well then you get
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small-time
/'smo:l'taim /

a. < A ) Fkgﬂ‘l * %
REEKN

neutrality

/ nju:'tresliti /

n. 37

tussle / ‘tasal /

n. %m! %ﬁ*
pirate / 'paierat/

v. 5ley; %A ¥
b7 2]

infringe / in'frindz /
v. 30, BRI BUH
£23)

millennium

/ mileniam /

n. —T%,; THSE
arms race
FETR
infringement

/ in‘frindzmant /

n. CxF Al ABUF 5%
D 218, BF
culprit / kalprit /

n. JBJ8: HBELFE
BIA

snoop /snu:p /

v. B TR
outgoing

/ 'aut.gauin /

a. ESMER, BER
carnivore
/'’ka:nivo: /

n. BH3Y

good service, but if you are a small-time player, you get poor service.
Opponents of this practice argue that peer-to-peer and other content should
be treated in the same way because they are all just bits to the network. This
argument for communications that are not differentiated by their content or
source or who is providing the content is known as network neutrality. It is
probably safe to say that this debate will go on for a while.

Many other parties are involved in the tussle over content. For instance,
pirated music and movies fueled the massive growth of peer-to-peer
networks, which did not please the copyright holders, who have threatened
(and sometimes taken) legal action. There are now automated systems that
search peer-to-peer networks and fire off | warnings to network operators
and users who are suspected of infringing copyright. In the United States,
these warnings are known as DMCA? takedown notices after the Digital
Millennium Copyright Act.® This search is an arms race because it is hard
to reliably catch copyright infringement. Even your printer might be
mistaken for a culprit.

Computer networks make it very easy to communicate. They also
make it easy for the people who run the network to snoop on the traffic.
This sets up* conflicts over issues such as employee rights versus employer
rights. Many people read and write email at work. Many employers have
claimed the right to read and possibly censor employee messages, including
messages sent from a home computer outside working bours. Not all
employees agree with this, especially the latter part.

Another conflict is centered around government versus citizen’s rights.
The FBI® has installed systems at many Internet service providers to Snoop
on all incoming and outgoing email for nuggets of interest’. One early
system was originally called Carnivore, but bad publicity caused it to be
renamed to the more innocent-sounding DCS1000°. The goal of such
systems is to spy on millions of people in the hope of perhaps finding
information about illegal activities. Unfortunately for the spies, the Fourth

' fireoft: BRBMK N REKH.

2 DMCA:

w

4 setup: Bli, P4,

> FBI: (£H) BHIEA)R (Federal Bureau of Investigation 15 ¥ EHERE ).

a

(B TERBGL), (THSERFEBIE) (Digital Millennium Copyright Act [F1 8 7 RE4RS).

In the United States, these warnings are known as DMCA takedown notices after the Digital Millennium
Copyright Act.: ZEXH, XWRHEER (B TERBEE) #K5 DMCA BUF#EA.

to snoop on all incoming and outgoing email for nuggets of interest: BWERFTA NIRRT, FREILE

HifE B

DCS: BFWHERSA (Digital Collection System [ FEE4ERE ).
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amendment
/@'mendment /

n. BIEX,
BIEEK

warrant

/'woraent; ‘wo:-/

n. | (%)
monopoly

/ me'nopeli /

n. 2Bl MH
cookie / kuki/

n. /NERBPFGE—FPik
B RENEHPE
BHIEH)

frequent / frikwent /
V. ';%" ?IJ ’ ﬁi ’ H‘:t'
HHAT

anonymous
/ @'nonimas /

a. EAM

reprisal / ri'praizal /
n. MY
accusation

{ eekju:'zeif an /

n. HE, BE
downright
/'daunrait /

ad. fjcHt, 4
plack / plak /

V. #2: iﬁ, %
junk / dzank /

n. RIBYIR; B,
bR

spammer / 'spsema /

n. bR RHERIAE

Amendment to the U.S. Constitution prohibits government searches
without a search warrant, but the government often ignores it.

Of course, the government does not have a monopoly on threatening
people’s privacy. The private sector does its bit too by profiling users.! For
example, small files called cookies that Web browsers store on users’
computers allow companies to track users’ activities in cyberspace and may
also allow credit card numbers, social security numbers, and other
confidential information to leak all over the Internet. Companies that
provide Web-based services may maintain large amounts of personal
information about their users that allows them to study user activities
directly. For example, Google can read your email and show you
advertisements based on your interests if you use its email service, Gmail>.

A new twist with mobile devices is location privacy.3 As part of the
process of providing service to your mobile device the network operators
learn where you are at different times of day. This allows them to track your
movements. They may know which nightclub you frequent and which
medical center you visit.

Computer networks also offer the potential to increase privacy by
sending anonymous messages. In some situations, this capability may be
desirable. Beyond preventing companies from learning your habits, it
provides, for example, a way for students, soldiers, employees, and citizens
to blow the whistle on* illegal behavior on the part of professors, officers,
superiors, and politicians without fear of reprisals. On the other hand, in
the United States and most other democracies, the law specifically permits
an accused person the right to confront and challenge his accuser in court so
anonymous accusations cannot be used as evidence.

The Internet makes it possible to find information quickly, but a great
deal of it is ill considered, misleading, or downright wrong. That medical
advice you plucked from the Intemnet about the pain in your chest may have
come from a Nobel Prize winner or from a high-school dropout.

Other information is frequently unwanted. Electronic junk mail (spam)
has become a part of life because spammers have collected millions of

The private sector does its bit too by profiling users.: FEE I TELH P BRHzE (AP X FHE

1. doone’sbit A “MACNMH—HTHE .,

“RAEG” .

2 Gmail: Google HRALAHT - FHEERS .

3 A new twist with mobile devices is location privacy.: BHNREZEN—AFHFERI BEBF.
* 1o blow the whistle (on): &%, BWEK.
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distorted / dis'ta:tid /
a. i, TEH
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v. ik, %51
mischief / ‘mist[if /
n. EERL @R
hE

refund / 'ri:fand /

n. JBK: BiE
defective / difektiv/
a. FRRAH, A
Fal, HEMK

email addresses and would-be marketers can cheaply send computer-generated
messages to them. Fortunately, filtering software is able to read and discard
the spam generated by other computers, with lesser or greater degrees of
success.

Still other content is intended for criminal behavior. Web pages and
email messages containing active content (basically, programs or macros
that execute on the receiver’s machine) can contain viruses that take over
your computer. They might be used to steal your bank account passwords,
or to have your computer send spam as part of a botnet or pool of
compromised machines.

Phishing messages masquerade as originating from a trustworthy party,
for example, your bank, to try to trick you into revealing sensitive
information, for example, credit card numbers. Identity theft is becoming a
serious problem as thieves collect enough information about a victim to
obtain credit cards and other documents in the victim’s name.

It can be difficult to prevent computers from impersonating people on
the Internet. This problem has led to the development of CAPTCHAS, in
which a computer asks a person to solve a short recognition task, for example,
typing in the letters shown in a distorted image, to show that he is human.
This process is a variation on the famous Turing test’ in which a person asks
questions over a network to judge whether the entity responding is human.

A lot of these problems could be solved if the computer industry took
computer security seriously. If all messages were encrypted and
authenticated, it would be harder to commit mischief. Such technology is
well established. The problem is that hardware and software vendors know
that putting in security features costs money and their customers are not
demanding such features. In addition, a substantial number of the problems
are caused by buggy software, which occurs because vendors keep adding
more and more features to their programs, which inevitably means more
code and thus more bugs. A tax on new features might help, but that might
be a tough sell in some quarters.’ A refund for defective software might be

CAPTCHA: 2 HBIK 3 HHEHAALXKERMRX, LIEF (Completely 4utomated Public Turing Test to
Tell Computers and Humans Apart [{I458%) , AE /'keeptfo/.

Turing test: BIRIWK. REHEFNEHEF LR « AR (1912—1954) 1950 43R tH K — R s R vk,
AXEE—&EHET HELRBARBEMNEES.

A tax on new features might help, but that might be a tough sell in some quarters.: JTF¥F{EAEBL O] g8 RIFHE
H, BiXFEHETRitE S A LB RES.
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slot / siot /

n. BT, Peig

slot machine

R TR (M

AR MR R

roulette /ru:'let /

n. BN

roulette wheel
(RBEE LR

Ha

blackjack

/ 'bleskdzaek /

n. 21 & (—FRRERR)D

dealer / 'di:la /

n. KEH; WA

casino / ka'sitneu /

n (FRE. FE

KD REAEES

nice, except it would bankrupt the entire software industry in the first year.

Computer networks raise new legal problems when they interact with
old laws. Electronic gambling provides an example. Computers have been
simulating things for decades, so why not simulate slot machines, roulette
wheels, blackjack dealers, and more gambling equipment? Well, because
it is illegal in a lot of places. The trouble is, gambling is legal in a lot of
other places (England, for example) and casine owners there have grasped
the potential for Internet gambling. What happens if the gambler, the casino,
and the server are all in different countries, with conflicting laws? Good
question.

Exercises

L. Fill in the blanks with the information given in the text:

1. The argument for communications not to be differentiated by their
content or source or who is providing the content is known as network

2. Social sharing sites, and a
host of other applications allow people to share their views with
like-minded individuals.

message boards,

3. CAPTCHAs are used by a computer to ask a person to solve a short
task to show that he is human.

4, messages masquerade as originating from a trustworthy
party to try to trick you into revealing sensitive information.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. message board 5. TuEkaE
2. software vendor 6. BB
3. anonymous message 7. WERALHE
4. video clip 8. M&i=E
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Section A

Electronic Commerce

I. Introduction

downturn . .

/*daunte:n / The business phenomenon that we now call electronic commerce has
n, 3FE; FE##  had an interesting history. From humble beginnings in the mid-1990s,
dot-com /‘dotkom / electronic commerce grew rapidly until 2000, when a major downturn
n. M%/l-\\ﬁ_] . “« L1
bust / bast / occurred. Many people have seen news stories about the “dot-com boom

n B, AES followed by the “dot-com bust™ or the “dot-bomb”. Beginning in 2003,

dot-bomb /'datbom / electronic commerce began to show signs of new life. Although the rapid
n. FIEEIE expansion and high levels of investment of the boom years are not likely to
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be repeated, the second wave of electronic commerce is well underway.

II. Electronic Commerce and Electronic Business

To many people, the term “electronic commerce” means shopping on
the part of the Internet called the World Wide Web (the Web). However,
electronic commerce (or e-commerce) also includes many other activities,
such as businesses trading with other businesses and internal processes that
companies use to support their buying, selling, hiring, planning, and other
activities. Some people use the term “clectronic business” (or e-business)
when they are talking about electronic commerce in this broader sense.
Most people use the terms “electronic commerce” and “electronic business”
interchangeably. Here the term ‘‘electronic commerce” is used in its
broadest sense and includes all business activities conducted using
electronic data transmission technologies. The most common technologies
used are the Internet and the World Wide Web, but other technologies, such

;«gi:;glephone as wireless transmissions on mobile telephone and personal digital
personal digital assistant (PDA) devices, are also included.

assistant . .

A\ Bz Bham II1. Categories of Electronic Commerce

Some people find it useful to categorize electronic commerce by the
types of entities participating in the transactions or business processes. The
five general electronic commerce categories are business-to-consumer,
business-to-business, business processes, consumer-to-consumer, and
business-to-government. The three categories that are most commonly used
are:

e Consumer shopping on the Web, often called business-to-consumer
(or B2CH

e Transactions conducted between businesses on the Wéb, often
called business-to-business (or B2B?)

e Transactions and business processes that companies, governments,
and other organizations undertake on the Internet to support selling
and purchasing activities

Figure 12A-1 shows the three main elements of electronic commerce.
The figure presents a rough approximation of the relative sizes of these

1 B2C: AMkXt#s#E (business-to-consumer RIEEE ). FEVFEMIEEF, —EREFHESHRREFER
BHHERIE. HFEETH B2C. C2C. B2B # B2G B/ 2 B to. Hi, 7E XMLA4J (eXtensible
Markup Language for Java, T Java A RARIZIES) #, 4 R for,

2 B2B: fMvXi4V (business-fo-business FIHFEE ).,
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elements. In terms of dollar volume and number of transactions, B2B
electronic commerce is much greater than B2C electronic commerce.
However, the number of supporting business processes is greater than the
number of all B2C and B2B transactions combined. The large oval in
Figure 12A-1 that represents the business processes that support selling and
purchasing activities is the largest element of electronic commerce.

Business processes

that support selling and

purchasing activities

B2B
electronic commerce

B2C
electronic
commerce

Figure 12A-1: Elements of Electronic Commerce

Some researchers define a fourth category of electronic commerce,
called consumer-to-consumer (or C2C1), which includes individuals who
buy and sell items among themselves. For example, C2C electronic
commerce occurs when a person sells an item through a Web auction site to
another person.

Finally, some researchers also define a category of electronic
commerce called business-to-government (or B2G?); this category includes
business transactions with government agencies, such as paying taxes and
filing required reports’. An increasing number of states have Web sites that
help companies do business with state government agencies. For example,
the CAL-Buy* sitc makes it easy for businesses to conduct online
transactions with the State of California. Figure 12A-2 summarizes these
five categories of electronic commerce.

' C2C: HBEXMH™E (consumer-ro-consumer FI4EHE) .

2 B2G: NVITBUN (business-to-government [I4588).

* filing required reports: RIEFTERKME .

¢ CAL-Buy: REZRZVMKMN_EBUFRMERE MY, BinFEREMNFTI.
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marketplace
/'ma:kitpleis /

n. Wi, £,
HEE

portal /'pa:tal/
n [1F. AR

Category

Description

Example

Business-to-consumer (B2C)

Business-to-business (B2B)

Business processes that support
buying and selling activities

Consumer-to-consumer (C2C)

Business-to-government (B2G)

Businesses sell products or
services to individual

consumers.

Businesses sell products or

services to other businesses.

Businesses and other
organizations maintain and use
information to identify and
evaluate customers, suppliers,
and employees. Increasingly,
businesses share this
information in carefully
managed ways with their
customers, suppliers,
employees, and business
partners.

Participants in an enline
marketplace can buy and sell
goods to each other. Because
one party is selling, and thus
acting as a business, we treat
C2C transactions as part of B2C

electronic commerce.

Businesses sell goods or
services to governments and
government agencies. We treat
B2G transactions as part of B2B

electronic commerce.

Walmart.com' sells merchandise
to consumers through its Web
site.

Grainger.com® sells industrial
supplies to large and small
businesses through its Web site.

Dell Computer uses secure
Internet connections to share
current sales and sales forecast
information with suppliers. The
suppliers can use this
information to plan their own
production and deliver
component parts to Dell in the
right quantities at the right time.

Consumers and businesses trade
with each other in the

¢Bay.com® online marketplace.

CAL-Buy portal allows
businesses 1o sell online to the
State of California.

Figure 12A-2: Electronic Commerce Categories

IV. The Second Wave of Electronic Commerce

Economists Chris Freeman® and Francisco Lougd® describe four
waves that occurred in the Industrial Revolution in their book As Time Goes
By. Many researchers predict that electronic commerce and the information
revolution brought about by the Internet will go through similar waves.

Walmart.com: KI/RHE 4 F) (Wal-Mart Stores, Inc.) fIHF &Y. RRAGEHA LB AXNESTEHE,
BIpF 1962 5, EEEAZEMEEMNAGLE/RT (Bentonville).
Graingercom: B /AF] (W, W. Grainger, Inc.) WHFHEME. EEERHR EELZ KT

B, BOALT 1927 4, BEREXZEBAEFREMNETEENST (Lake Forest).

eBay: W THER, ELAKBTREME, 1995 EEXEMFAERTMFEMMEY (San Jose) 477,
Chris Freeman: 2 « HEE (1921—2010), HELHF¥RK.
Francisco Louga: 35HATaHTEL « & (1956—), HMETBEBEEELFER.
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conversion
/ken've:fan/

n ¥, ®E,
Lok S

investor / in'vesta /

n BEH

measured /' mezad/

a. BMREH; RE
#, JLEEIER
bar code

¥ JiZE!

assembly / a'sembli/
n 8 ek
biometric(al)

/ baieu'metrik(af) /

a. =GR
fingerprint

/ ‘fingeprint /

n. 640 (B0 , FE)

Those researchers agree that the second wave of electronic commerce has
begun.

The first wave of electronic commerce was primarily a U.S. phenomenon.
Web pages were primarily in English, particularly on commerce sites. As the
second wave begins, it is clear that the future of electronic commerce will
be international in scope and will allow sellers to do business in many
countries and in many languages. The problems of language translation and
handling currency conversion will need to be solved to allow efficient
conduct of business in the second wave.

In the first wave, easy access to start-up capital led to an over-
emphasis on creating new large enterprises to exploit electronic commerce
opportunities.! Investors were excited about electronic commerce and
wanted to participate, no matter how much it cost or how bad the
underlying ideas were. In the second wave, established companies are using
their own internal funds to finance gradual expansion of electronic
commerce opportunities. These measured and carefully considered
investments are helping electronic commerce grow more steadily, although
more slowly.

The Internet technologies used in the first wave, especially in B2C
commerce, were slow and inexpensive. Most consumers connected to the
Internet using dial-up modems. The increase in broadband connections in
homes is a key element in the second wave. Although these connections are
more expensive, they are more than 10 times faster. This increased speed

not only makes Internet use more efficient, it can alter the way people use
the Web.

In the first wave, Internet technologies were integrated into B2B
transactions and internal business processes by using bar codes and
scanners to track parts, assemblies, inventories, and production status.
These tracking technologies were not well integrated. Also, companies sent
transaction information to each other using a patchwork of communication
methods including fax, e-mail, and electronic data interchange (EDI?). In
the second wave, radio-frequency identification (RFID) devices and smart
cards are being combined with biometric technologies such as fingerprint

In the first wave, easy access to start-up capital led to an overemphasis on creating new large enterprises to
exploit electronic commerce opportunities.: TEE—RIREF, QHBLHEBRASEBE, XSBAMNTHE
AERIDFBEAR A, DUFMHBTEENE.

> EDI: BATHIER#: (electronic data interchange )& ZRF4585).
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fingerprint reader
fREUE B

retina /'retina /

n. FLMAR

retina scanner

PR IR R A

unstructured

[ an'straktfad /

a. IELEMLE, &
AREgl (B3R
20 1, MBI
dip /dip/

n. CE B ER/DIEE
F1) #: TR

fraught / fro:t/
a. [—HERE] R
W (with)

intellectual property
SRR

rampant

/ 'reempant /

a. JBWKA: LR

readers and retina scanners to control more items and people in a wider
variety of situations. These technologies are increasingly integrated with
each other and with communication systems that allow companies to
communicate with each other and share transaction, inventory level, and
customer demand information effectively.

The use of electronic mail (or e-mail) in the first wave was as a tool for
relatively unstructured communication. In the second wave, sellers are using
e-mail as an integral part of their marketing and customer contact strategies.

Online advertising was the main revenue source of many failed
dot-com businesses in the first wave. After a two-year dip in online
advertising activity and revenues, companies are beginning the second wave
with a renewed interest in making the Internet work as an effective
advertising medium. Some categories of online advertising, such as
employment services, are growing rapidly and are replacing traditional
advertising outlets.

The sale of digital products was fraught with difficulties during the
first wave of electronic commerce. The music recording industry was
unable (or, some would say, unwilling) to devise a way to distribute digital
music on the Web. This created an environment in which digital piracy—the
theft of musical artists’ intellectual property—became rampant. The
promise of electronic books was also unfulfilled. The second wave offers
the promise of legal distribution of music, video, and other digital products
on the Web. Apple Computer’s iTunes' site is one of the early second wave
attempts at digital product distribution.

Figure 12A-3 shows a summary of some key characteristics of the first
wave and the second wave of electronic commerce. This list is not complete
because every day brings new technologies and combinations of existing
technologies that make additional second wave opportunities possible.

Not all of the future of electronic commerce is based in its second
wave. Some of the first wave companies were successful, such as
Amazon.com?, eBay, and Yahoo!. The second wave of electronic commerce

iTunes: ERATFEN—MBFHRAEBRBNART, FECHMLHEE, RAFPBMIATREES

& MEBRRE.

Amazon.com: WEHRYS, HIEDHAF (Amazon.com, Inc.) FHHKBETFREEME, BYIREIMN EH
M, AAREHELRMEME . TEBAT ML T 1994 4E, 1995 EFFEELRLE, RHREER

BB TERERT.
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disparate / 'disparit /
a. ;EE (MR
AEE: DHETH

customized
/ 'kastamaizd /

a. ﬁ‘rﬁﬂﬂ‘],
P akid:y

will provide new opportunities for these businesses, too.

Electronic Commerce First Wave Second Wave
Characteristic
International character of Dominated by U.S. companies Global enterprises in many
electronic commerce countries participating in

Languages

Funding

Connection technologies

B2B technologies

E-mail contact with
customers

Advertising and electronic

commerce integration

Distribution of digital
products

Most electronic commerce Web
sites in English

Many new companies started with
outside investor money

Many electronic commerce
participants using slow Internet

connections

B2B electronic commerce relied
on a patchwork of disparate
communication and inventory

management technologies

Unstructured e-mail

communication with customers

Over-reliance on simple forms of
online advertising as main revenue
source

Widespread piracy due to
ineffective distribution of digital
products

electronic commerce

Many electronic commerce Web
sites available in multiple

languages

Established companies funding
electronic commerce initiatives

with their own capital

Rapidly increasing use of
broadband technologies for

Internet connections

B2B electronic commerce
increasingly integrated with
radio-frequency identification and
biometric devices to manage
information and product flows
effectively

Customized ¢-mail strategies now

integral to customer contact

Use of multiple sophisticated
advertising approaches and better
integration of electronic
commerce with existing business
processes and strategies

New approaches to the sale and
distribution of digital products

Figure 12A-3: Key Characteristics of

the First Two Waves of Electronic Commerce

Exercises

L Fill in the blanks with the information given in the text:

1. The year 2000 was a turning point in electronic commerce.

marked the end of the “dot-com B

It
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2. Most people use the terms “electronic commerce” and “electronic
” interchangeably.

3. Based on the types of participating , electronic commerce
can be classified into five categories: B2C, B2B, business processes, C2C,
and

4. The three most commonly used categories of electronic commerce

are B2C, and business processes.

5. In C2C transactions, one party is selling, and thus acting as a
business, so they are sometimes treated as part of electronic
commerce.

6. The first wave of electronic commerce was dominated by
companies.

7. In the first wave, there was an overemphasis on creating new large
enterprises to exploit electronic commerce opportunities because of the easy
access to start-up

8. The increase in connections in homes is a key element in
the second wave of electronic commerce.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. customized marketing strategy 11, SHHRFIEE

2. B2G transaction 12. HFEEIERTHR

3. dial-up modem 13. FEFEEEAR

4. dot-com bust 14, FRF=AL

5. smart card 15. &

6. digital piracy 16. iRk

7. dot-com boom 17. BHFEH

8. C2C transaction 18. MY

9. Web auction site 19. MASFEIE

10. fingerprint reader 20. kXt k TR S

IIL. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

effective use business adopt
legal application challenge product
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marketing human technology nature
more integrate identify end

Commerce, the negotiated exchange of goods or services, has been
practiced in traditional ways for thousands of years. Electronic commerce is
the __of new technologies, particularly Internet and Web ,
to help individuals, businesses, and other organizations conduct business
more . As in the Industrial Revolution, electronic commerce will
be in waves of change. The first wave of electronic commerce
in 2000. More recently, a second wave with new approaches to
Internet technologies into business processes has begun. In the

second wave, are focusing less on overall business models and
on improving specific business processes.

Using electronic commerce, some businesses have been able to create
new and services, and others have improved the promotion,
and delivery of existing offerings (¥ #%). Firms have also
found many ways to electronic commerce to improve purchasing
and supply activities; new customers; and operate their finance,
administration, and resource management activities more
efficiently. The inherently global of electronic commerce leads to
many opportunities and a few . Businesses must be careful to
understand the trust, cultural, language, and issues that arise in
international business.

IV. Translate the following passage from English into Chinese:

Firms are interested in electronic commerce because, quite simply, it
can help increase profits. All the advantages of electronic commerce for
businesses can be summarized in one statement: Electronic commerce can
increase sales and decrease costs. Advertising done well on the Web can get
even a small firm’s promotional message out to potential customers in every
country in the world. A firm can use electronic commerce to reach small
groups of customers that are geographically scattered. The Web is
particularly useful in creating virtual communities that become ideal target
markets for specific types of products or services.

Just as electronic commerce increases sales opportunities for the seller,
it increases purchasing opportunitics for the buyer. Businesses can use
electronic commerce to identify new suppliers and business partners.
Negotiating price and delivery terms is easier in electronic commerce
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because the Internet can help companies efficiently obtain competitive bid
information. Electronic commerce increases the speed and accuracy with

which businesses can exchange information, which reduces costs on both
sides of transactions.
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Section B

Basic Functions of Electronic Commerce Software

SAPPHIRE APPLICATION
MANAGER (SAM]

SECURITY
CONSOLE

STATE SERVER

4 DATABASES

,f

JAVA INTEGRATION
MANAGER (JIM)

L. Introduction

The size and objectives of electronic commerce sites vary greatly; thus,
a variety of software and hardware products are used to build those sites. At
the inexpensive end of the spectrum of electronic commerce solutions are

software suite choices such as externally hosted stores that provide software tools to build
%ﬁ:f# ; an online store on a host’s site.' At the other end of the range are
assortmen

PR — sophisticated electronic commerce software suites that can handle high

n 4p2%. %FKFE  transaction volumes and include a broad assortment of features and tools.

At the inexpensive end of the spectrum of electronic commerce solutions are choices such as externally hosted stores

that provide software tools to build an online store on a host s site.: TEHR TR FRT RERNEBAmE &
NSRS S R, XM E RS R TR, AT RN AR M ERE)E.
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in-house / 'in‘haus /
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shopping cart
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An early decision is whether the company should use an external host
or host the electronic commerce site in-house. Companies that have an
existing information technology (IT) staff of programmers, Web designers,
and network engineers are more likely to choose an in-house hosting
approach. If a company does not have or cannot easily hire people with the
skills required to set up and maintain an electronic commerce site, it can
outsource all or part of the job to a service provider. Companies that are
located outside of major metropolitan areas and want to host sites
themselves must also consider whether their Internet connections are
sufficient. In many cases, these companies find that they are not close
enough to a major Internet access point or that their connections do not
have sufficient bandwidth to handle large volumes of traffic efficiently.
Even if these companies have employees with sufficient skills, they might
decide to use a service provider to host their electronic commerce sites.

The specific duties that electronic commerce software performs range
from a few fundamental operations to a complete solution—from catalog
display to fulfillment notification. All electronic commerce solutions must
at least provide:

e A catalog display
e Shopping cart capabilities
e Transaction processing

Larger and more complex electronic commerce sites also use software
that adds other features and capabilities to the basic set of commerce tools.
These additional software components can include:

® Middleware that integrates the electronic commerce system with
existing company information systems that handle inventory
control, order processing, and accounting

Enterprise application integration

Web services

Integration with enterprise resource planning (ERP) sofiware
Supply chain management (SCM) software

Customer relationship management (CRM) software

Content management software

Knowledge management software

Tools required by all electronic commerce sites are described in the
following sections.
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offering

/ "oforin); "0:- /

n. FFEM; @itz
¥); Bk

footwear / 'futwea /
n. [BAR] #%
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listing / 'listin /
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I1. Catalog Display

A catalog organizes the goods and services being sold. To further
organize its offerings, a retailer may break them down into departments. As
in a physical store, merchandise in an online store can be grouped within
logical departments to make locating an item, such as a camping stove,
simpler. Web stores often use the same department names as their physical
counterparts.! In most physical stores, each product is kept in only one
place. A Web store has the advantage of being able to include a single
product in multiple categories. For example, running shoes can be listed as
both footwear and athletic gear.

A small commerce site can have a very simple static catalog. A catalog
is a listing of goods and services. A static catalog is a simple list written in
HTML that appears on a Web page or a series of Web pages. To add an item,
delete an item, or change an item’s listing, the company must edit the
HTML of one or more pages. Larger commerce sites are more likely to use
a dynamic catalog. A dynamic catalog stores the information about items in
a database, usually on a separate computer that is accessible to the server
that is running the Web site itself. A dynamic catalog can feature multiple
photos of each item, detailed descriptions, and a search tool that allows
customers to search for an item and determine its availability. The software
that implements a dynamic catalog is often included in larger electronic
commerce software packages; however, some companies write their own
software to link their existing databases of product information to their Web
sites.

Small Web stores that sell fewer than 30 or 40 items need only a
simple list of products or categories. Organization of the items is not
particularly important. Companies that offer only a small number of items
can provide a photo of each itern on the Web page that is a link to more
information about the product. A static catalog is sufficient for their needs.
Larger electronic commerce sites require the more sophisticated navigation
aids and better product organization tools that are a part of dynamic
catalogs.

Good sites give buyers alternative ways to find products. Besides
offering a well-organized catalog, large sites with many products can

! Web stores often use the same department names as their physical counterparts.: PZ5T 5 ¥ ¥ 5%LFH

JEHIF KA.
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provide a search engine that allows customers to enter descriptive search

”

terms, such as “men’s shirts,” so they can quickly find the Web page
containing what they want to purchase. Remember, the most important rule
of all commerce is: Never stand in the way of a customer who wants to buy

something.
II1. Shopping Cart

In the early days of electronic commerce, shoppers selected items they
wanted to purchase by filling out online forms. Using text box and list box
from controls to indicate their choices, users entered the quantity of an item
in the quantity text box, the SKU (stock-keeping unit) or product number
in another text box, and the unit price in yet another text box.! This system
was awkward for ordering more than one or two items at a time.

One problem with forms-based shopping was that shoppers had to
write down product codes, unit prices, and other information about the
product before going to the order form, which was inevitably on another
page. Another problem was that customers sometimes forgot whether they
had clicked the submit button to send in their orders. As a result, they either
sent the same order twice (pressing the submit button when they had
already done so) or thought they had submitted the order when they really
had not (consequently failing to submit the order). The forms-based method
of shopping was confusing and error prone.

The forms-based method of ordering has given way to electronic
shopping carts. Today, shopping carts are a standard of electronic commerce.
A shopping cart, also sometimes called a shopping bag or shopping basket,
keeps track of the items the customer has selected and allows customers to
view the contents of their carts, add new items, or remove items. To order
an item, the customer simply clicks that item. All of the details about the
item, including its price, product number, and other identifying information,
are stored automatically in the cart. If a customer later changes his or her
mind about an item, he or she can view the cart’s contents and remove the
unwanted items. When the customer is ready to conclude the shopping
session,’” the click of a button executes the purchase transaction. Figure

2

Using text box and list box from controls to indicate their choices, users entered the quantity of an item in the
quantity text box, the SKU (stock-keeping unit) or product number in another text box, and the unit price in yet
another text box.: FPEREH LR XAENFIRMERZAMOINERE, AREXEEDHA—FHEH
MR, AN XAEFPRAEFRASRRST, HEB=XFEFRARN. SKU Rith
I skju: / BREE B F RIS E.

to conclude the shopping session: 4 BXIKEY] .
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12B-1 shows a typical shopping basket page at an electronic commerce site.

Shopping for Father's Day Gifts? (v)
AMAZON.COIYY  Hello. Signin to get personalized recommendations. New customer? Start here Sponsored by Casio Watches
- ..;7 9

v Amazon.com lnj = i

Click to proceed to READY TO ORDER?
Get the Amazon.com Visa® Card INSTANTLY and Ge checkout r R— .

Your current subtotal "
Amazon.com Visa sa| Total cost of items

Your cost after savings- yoTOT

Your order qualifies
for free shipping!

woers and students may prafen
3 Visa Car

% Make sure to select |
REE Super Saver

-w Shopplng Cart ;ei:-y a customer?

Sign_in

(R e subtotal = $36.62
\ J o :
Make any changes balow? WUBSMIE)

|
Shopping Cart Itams--To Buy Now Price: Qty:
Item added A Dance with Dragons (Songq of Ice and Fire) - George R.R. Martin; Hardcover $19.11 1
on N v Available for Pre-order You Save Recently Viewed Items
$10.89 (35%) @Bngm- r_(Inheritance ‘
Save for fater) Book 3) by Chrnistopher
®ucigible for FREE Super Saver Shipping Paolini
Daiste
Item description " i
[ Add gift-wrap/note (B (Leam more)
Discount |
Item added  Brisingr (Inheritance, Book 3) - Christopher Paolini; Hardcover $17.51 1 e g
on June 1%, Available for Pre-order You Save

i $3.99 (35%)
Save far lates
Puciigible for PREE Super Saver Shipping
Baiate)
] add gift-wrap/note m sarn more) .
Quantity ordered

Figure 12B-1: A Typical Shopping Cart Page

Clicking the checkout button usually displays a screen that asks for
billing and shipping information and that confirms the order. The shopping
cart software keeps a running total of each type of item.! The shopping cart
calculates a total as well as sales tax and shipping costs.

Shopping cart software at some Web commerce sites allows the
customer to fill a shopping cart with purchases, put the cart in virtual
storage, and come back days later to confirm and pay for the purchases. A
number of companies, including Biznet Internet Servicesz, Cartlt!
SalesCart’, and WebGenie Software’, sell shopping cart software that sellers

The shopping cart software keeps a running total of each type of item.: ¥IVIZERAFEE R HERT RKER.
Biznet Internet Services: Biznet HEXMRS /ATl (Biznet Internet Services, Inc.) , —FKUIIRAEM ISR R IR
% BEBRFMENRSTABHKAF, BLTF 1995 €, BBREXEBTREMNELHET.

* Cartltl: —HRUEBFHFHEREMAT.

SalesCart: ComCity A B FFRMI—FEFHFEW QAR TR. ComCity RILTF 1995 £, B—FK Intemet
presence provider (B ¥ SN PP, NiFEN “ARMFERME” . “EDEMEARHER" %, &
BREXEFRER MR T o .

WebGenie Software: WebGenie 32 5] (WebGenie Software Pty Ltd.) , —KIB4LM W ERLF B F
B SRS R R KR EAF).
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stateless system

ERERG

can add to their Web sites. These software packages range in price from a few
hundred dollars to several thousand dollars, plus an ongoing monthly fee.'

Because the Web is a stateless system—unable to remember anything
from one transmission or session to another’—shopping cart information
must be stored explicitly for the shopper to retrieve later. Furthermore, it
must distinguish one shopper from another so that the purchases are not
mixed up. One way to uniquely identify users and store information about
their choices is to create and store cookies, which are bits of information
stored on a client computer. When a customer returns to a site that issued a
particular cookie, the shopping software reads either the cookie from the
customer’s computer or the database record from the merchant’s server.

If a shopper’s browser does not allow storage of cookies, sites can use
another way to preserve shopping cart information from one browser
session to another. Some electronic commerce software packages, such as
ShopSite3, do this by automatically assigning a shopper a temporary number.
The number is added to the end of the shopper’s URL and persists as he or
she navigates from one Web site to another. When the customer returns, the
URL still contains the bits of information about his or her shopping cart.
When the customer closes the browser, the temporary number is discarded
and thus cannot be reused, even if the customer later reopens the browser
and returns to the same Web site.

IV. Transaction Processing

Transaction processing occurs when the shopper proceeds to the virtual
checkout counter by clicking a checkout button.* Then the electronic
commerce software performs any necessary calculations, such as volume
discounts’, sales tax, and shipping costs. At checkout, the customer’s Web
browser software and the seller’s Web server software both switch into a
secure state of communication.

Transaction processing can be the most complex part of the online sale.
Computing taxes and shipping costs are important parts of this process, and

plus an ongoing monthly fee: N_EAWSATHI A BR.

the Web is a stateless system—unable to remember anything from one transmission or session to another: J1 M 2
—MEREMRZL, N (FR)ERHSIERB I A0, TELAEAHE (EEOREEERT .
ShopSite: —F gt MRV FERIRI B T RSB ZERM, H ShopSite 2 7 (ShopSite, Inc.) i . ShopSite
AT RAEXRBERAEMREABT (Oremd, BP/MRIAW B TFHEFEYEF KB RRAREHN.

Transaction processing occurs when the shopper proceeds to the virtual checkout counter by clicking a checkout
button.: MYIEBRE AHEKBANERUIXREN, THLEIBEFHT .

volume discounts: KB BT, BNELHBEL ML THRITH.
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complication

/ kompli'keif an /

n. RaEo: W,
MR

coupon / 'ku:pan/

n. WoREZE, 4L
¥, W%

site administrators must continually check tax rates and shipping tables to
make sure they are current.' Some software enables the Web server to
obtain updated shipping rates by connecting directly to shipping companies
to retrieve information.

Other caiculation complications include provisions for coupons,
special promotions, and time-sensitive offers;” for example, “purchase a
round-trip ticket before the end of the month and receive a 50 percent
discount.” Some shopping cart software designed for small and midsize
companies provides connections to accounting software so that Web sales can
be entered simultaneously in the company’s accounting system. In larger
companies, the integration of the Web site’s transaction processing into the
accounting and operation-control systems of the company can be very complex.

Exercises
L Fill in the blanks with the information given in the text:

1. All electronic commerce sites must at least provide a catalog display,

shopping cart capabilities, and processing.

2. Small commerce sites can use a(n) catalog while larger
commerce sites are more likely to use a(n) catalog.

3. A shopping cart is sometimes called a shopping or
shopping

4. At checkout, the online shopper’s Web browser software and the
seller’s Web server software both switch into a state of
communication.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. software suite 6. BEHEF

2. text box 7. WY

3. virtual checkout counter 8. HEivEE

4. static catalog 9. Mk BRI
5. browser session 10. BiZF

! check tax rates and shipping tables to make sure they are current: WX BIEFIEHRE, UHRECIIERITH

ERIBERE.

2 . . . . o . . . oy
Other calculation complications include provisions for coupons, special promotions, and time-sensitive offers:

HoAb Ry R A A XY R E S RE . BB R A iR AR .



272 Computer English (Fourth Edition) (v/EHHEF) (F4 /&)

Section C

Online Shopping

evoke /i'vauk /

v. MyE; fE AN

mortar /'mo:te /

n. @%: R%

metaphor / ‘metefe /
n. Bangr; Homy
storefront
/'sto:frant /

n. }Eﬁ, iﬁ—m

I. Introduction

Online shopping is the process consumers go through to purchase
products or services over the Internet. An online shop, eshop, e-store,
internet shop, webshop, webstore, online store, or virtual store evokes the
physical analogy of buying products or services at a bricks-and-mortar
retailer or in a shopping mall.

The metaphor of an online catalog is also used, by analogy with mail
order catalogs.! All types of stores have retail websites, including those that
do and do not also have physical storefronts and paper catalogs.

Online shopping is a type of electronic commerce used for business-to-
business (B2B) and business-to-consumer (B2C) transactions.

' The metaphor of an online catalog is also used, by analogy with mail order catalogs.: W4+, &i@il5HERw
it B SR A9 ELAF A TE S 78 dd B R A9 Loy .
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cash on delivery
BB,
REATEK

wire transfer
R

delivery on
payment
KA Bt

postal money order
HR BT 3T

gift card
LW*, TTIHF

I1. Logistics

Consumers find a product of interest by visiting the website of the
retailer directly, or do a search across many different vendors using a
shopping search engine.

Once a particular product has been found on the website of the seller,
most online retailers use shopping cart software to allow the consumer to
accumulate multiple items and to adjust quantities, by analogy with filling a
physical shopping cart or basket in a conventional store. A “checkout”
process follows (continuing the physical-store analogy) in which payment
and delivery information is collected, if necessary. Some stores allow
consumers to sign up for a permanent online account so that some or all of
this information only needs to be entered once. The consumer often receives
an e-mail confirmation once the transaction is complete. Less sophisticated
stores may rely on consumers to phone or e-mail their orders (though credit
card numbers are not accepted by e-mail, for security reasons).

1. Payment

Online shoppers commonly use credit cards to make payments; however,
some systems enable users to create accounts and pay by alternative means,
such as:

Debit card

Various types of electronic money

Cash on delivery (COD, offered by very few online stores)
Check

Wire transfer/delivery on payment
Postal money order

PayPall

Google Checkout®

Moneybookers3

Reverse SMS* billing to mobile phones5
Gift cards

PayPal: PayPal A%] (PayPal, Inc.) {RELKAERKAIEK TR, PayPal 2T AT 1998 F, BEBiFERXE
DRFIFRJENE M EFIZETT, 2002 44 eBay .

Google Checkout: Google 22 W RN AL AT MRS, BEMLERMENITRE.

Moneybookers: Moneybookers 2AH] (Moneybookers Ltd.) #REHIFELYTE T E. Moneybookers 2 &] ik
AT 2001 4, REHREXELK.

SMS: KifFR% (Short Message Service H1 2 FRIERL ).

Reverse SMS billing to mobile phones: FHUREARFE UL, 8BRBUERERFAMELRERFRFH

AT RAL
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direct debit
BRI,
BHEMARK

drop shipping
Hik#ia
distributor

/ di'stribjuta /

n. 8H;: AN
bypass / 'baipa:s/

v. gl Bud
locator software

AL

reseller / ri:'sela /

n HEHE, AHHE

o Direct debit in some countries

Some sites will not allow international credit cards and billing address
and shipping address have to be in the same country in which the sites do
their business. Other sites allow customers from anywhere to send gifts
anywhere. The financial part of a transaction might be processed in real
time (for example, letting the consumer know their credit card was declined
before they log off'), or might be done later as part of the fulfillment
process.

2, Product Delivery

Once a payment has been accepted, the goods or services can be
delivered in the following ways.

e Downloading: This is the method often used for digital media
products such as software, music, movies, or images.

e Shipping: The product is shipped to the customer’s address.

Drop shipping: The order is passed to the manufacturer or
third-party distributor, who ships the item directly to the
consumer, bypassing the retailer’s physical location to save time,
money, and space.

e In-store pickup: The customer orders online, finds a local store
using locator software, and picks up the product at the closest
store. This is the method often used in the bricks and clicks
business model.?

I11. Aggregation

High-volume websites, such as Yahoo!, Amazon.com, and eBay, offer
hosting services for online stores to small retailers. These stores are
presented within an integrated navigation framework. Collections of online
stores are sometimes known as virtual shopping malls or online
marketplaces. These virtual shopping malls are sometimes created in order
to give the consumer the choice of a variety of online resellers without
actually selling product directly themselves. These sites receive commission

log of: ¥4, BHRZ.
the bricks and clicks business model: TSN mdiddb iR, #EHnFARRLE. IBHALRE (bricks) 5
E4EMAZ S (clicks) ZEREHFPAER, REHBLET (offline) BAELKH WA 5L (online) B

R 0 A K R SR A R AR

bricks” %Z.

“bricks and clicks” HFr% “clicks and mortar” . “clicks and
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affiliation
[ afilieifan/

n BKR; MWEXHR

affiliate / o'filiit /

n. /RN,
NG|

affiliate marketing
BX R M8,
B E

shut-in / ‘[ atin /
n. ARgshHEIA;
EMRAERTBIA

centrifugal

/ sen'trifjugai /

a. BL.LH)
centrifugal pump
BLE

outlet / 'autlet, -lit /
n. ##; WIS

payments via affiliation with the retailers.’ This gives the retailers another
way into the marketplace other than their own websites. Sometimes the
metaphor is taken more literally, and a visual representation similar to a
conventional shopping mall or village is presented.”

IV. Product Suitability

Many successful purely virtual companies deal with digital products
(including information storage, retrieval, and modification), music, movies,
office supplies, education, communication, software, photography, and
financial transactions. Examples of this type of company include Google,
eBay, and PayPal. Other successful marketers use drop shipping or affiliate
marketing techniques to facilitate transactions of tangible goods without
maintaining real inventory. Examples include numerous sellers on eBay.

Some non-digital products have been more successful than others for
online stores. Profitable items often have a high value-to-weight ratio, they
may involve embarrassing purchases, they may typically go to people in
remote locations, and they may have shut-ins as their typical purchasers.
Items which can fit through a standard letterbox’—such as music CDs",
DVDs, and books—are particularly suitable for a virtual marketer, and
indeed Amazon.com, one of the few enduring dot-com companies’, has
historically concentrated on this field.

Products such as spare parts, both for consumer items like washing
machines and for industrial equipment like centrifugal pumps, also seem
good candidates for selling online. Retailers often need to order spare parts
specially, since they typically do not stock them at consumer outlets—in
such cases, e-commerce solutions in spares do not compete with retail
stores, only with other ordering systems. A factor for success in this niche
can consist of providing customers with exact, reliable information about
which part number their particular version of a product needs, for example
by providing parts lists keyed by serial number.®

[ RV S ]

These sites receive commission payments via affiliation with the retailers.: X%k 5% 55 T4 7 I Bk 2R WL ER

.

Sometimes the metaphor is taken more literally, and a visual representation similar to a conventional shopping

mall or village is presented.: TR, XLLMIE BHbIEFHIEAR, ZEMIN RS HMREUTEERY O]

HEMERERDL.

Items which can fit through a standard letterbox: 7] LAZEHFRHEMBUS AN .

CD: Jt#t (compact disc ff)E FFHERE ).

dot-com companies: TEMLE FEERAT], XL/ S K ERE R HOEE B #H .com B4

which part number their particular version of a product needs, for example by providing parts lists keyed by

serial number: AT EIRA =R/ ERMHRS, FIMRHLIFFIS ARSI BENTHMEIIE.
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fitting / 'fitin /
n. ﬁtg ’ ﬁt

fraudulent

/ fra:djulant /

a. BRImtEm, Bk
iyl

repudiation
/ripjuidi'eif en /

n. B Bk
socket / 'sokit /

n. EEE; i,
EEE

Secure Sockets
Layer

ZEEEE (B0
intercept / inta'sept/
v. & Bl
transit

/ ‘treensit, -zit/

n. i&H, BiX
identity theft

S4 (FR) BK
deploy / di'ploi /

v. #B&

reputable
/'repjutebal /

a. FHEEH
quality seal
FEEE

foil / foil /

v. BB fEZEHT

Products less suitable for e-commerce include products that have a low
value-to-weight ratio, products that have a smell, taste, or touch component,
products that need trial fittings—most notably clothing—and products
where colour integrity appears important.'

V. Fraud and Security Concerns

Given the lack of ability to inspect merchandise before purchase,
consumers are at higher risk of fraud on the part of the merchant than in a
physical store. Merchants also risk fraudulent purchases using stolen credit
cards or fraudulent repudiation of the online purchase.

Secure Sockets Layer (SSL) encryption has generally solved the
problem of credit card numbers being intercepted in transit® between the
consumer and the merchant. Identity theft is still a concern for consumers
when hackers break into a merchant’s website and steal names, addresses,
and credit card numbers. Computer security has thus become a major
concern for merchants and e-commerce service providers, who deploy
countermeasures such as firewalls and antivirus software to protect their
networks.

Phishing is another danger, where consumers are fooled into thinking
they are dealing with a reputable retailer, when they have actually been
manipulated into feeding private information to a system operated by a
malicious party.

Quality seals can be placed on an online shop’s webpage if it has
undergone an independent assessment and meets all the requirements of the
company issuing the seal. The purpose of these seals is to increase the
confidence of the online shoppers; the existence of many different seals, or
seals unfamiliar to consumers, may foil this effort to a certain extent.

Measures that consumers can take to protect themselves when using
online retailer services include:

e Sticking with known stores, or attempting to find independent
consumer reviews of their experiences; also ensuring that there is
comprehensive contact information on the website before using the

products that have a low value-to-weight ratio, products that have a smell, taste, or touch component, products
that need trial fittings—most notably clothing—and products where colour integrity appears important: BE K

MESERLKN®, RESRE. kERMEMXRIO=H, TEAFN™H

BREERRK

 UABEcEESB/RERN™&.
? intransit: ¥EBWR, EEED, FRP. EERGPHE EEROTRT” .
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oversight service, and noting if the retailer has enrolled in industry oversight

/'auvasait / programs such as trustmark or trust seal.

?;ufi;kﬂﬁ% e Ensuring that the retailer has an acceptable privacy policy posted.

/trastmazk / For example, note if the retailer does not explicitly state that it will

n. fFHERRE not share private information with others without consent.

%’j‘;’gﬁf’oﬁcy e Ensuring that the vendor’s address is protected with SSL when
credit card information is entered. If it is, the address on the credit
card information entry screen will start with “HTTPS'”.

e Using strong passwords without personal information. Another
option is a “pass phrase,” which might be something along the
lines: “I shop 4 good a buy!!”? It is difficult to hack, and provides
a variety of uppercase, lowercase, and special characters and could
be site specific and easy to remember.’

Exercises

L. Fill in the blanks with the information given in the text:

1. Online shoppers commonly use cards to make payments.

2. In online shopping, purchased goods or services can be delivered

through

, shipping, drop shipping, and pickup.

3. High-volume websites sometimes create virtual shopping
or online marketplaces.

4. Identity theft happens when break into a merchant’s
website and steal consumers’ names, addresses, and credit card numbers.

U HTTPS: ({EH) %4 (EBER) 8 (&) StARM4E (L) P13 (Hypertext Transfer Protocol over Secure

Sockets Layer FI45ES).

% Another option is a “pass phrase,”’

" which might be something along the lines: “I shop 4 good a buy!!”: H—%

R FEH—A “HFHEE" . JREELIT: “Ishop 4 good a buy!!”. A AJH pass phrase HES| S, &
M4} password. 3EFR b, passphrase 7EIT SR B2 — AN A EZNF, £xr “SBEE” . “O04%

HiE” MER.

* It is difficult to hack, and provides a variety of uppercase, lowercase, and special characters and could be site

specific and easy to remember.: 'CRMEHE REFHM, WARHET EHKE. MEHRRRER, EEN T

RIS RAF R B3 5 T gz
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II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. privacy policy 5. EHEME
2. identity theft 6. fEHF
3. affiliate marketing 7. /BT

4, postal money order 8. REERKE



Glossary
(AL

A
abbreviate /obri:vieit/ V. @WE (10)
abstract /eeb'streskt/ V. - LR B, #il (5O
abstract machine WAL (20
abstraction /eb'streek[an/ n. Mg RE (5A)
abundance /a'bandans/ n. K&, ¥E, BLE (6O
abusive /eobjuisiv/ a. BEH: WiFN (11A)
accessory /eok'sesori/ n. M, R A0
accommodate /o'komadeit/ v. B, EEN (40
accountability /ekauntobiliti/ n. HA T (10A)
accounting /e'kauntin/ n. 23 CRIBE; Bl £ 48 (12B)
accusation /eekjurzeifen/ n. HE, 8% Q10
achiever /a'tfizva/ n. I HRINMA (11A)
activate /'sektiveit/ V. s, Bah 20
actuator /‘zktjueita/ n. %, HER: RITHHM (9B)
add-on /'sedon/ n. Find: MYMEE (10
address /o'dres/ V. guht; JFHE O
Address box HhhHHE (8C)
address bus Huhb @ gk (2A)
addressee /.eedre'si:/ n. Bfs A WUEA (8B)
addressing /e'dresin/ n. Zibk; Fuk (BAD
adjacent /e'dzeisant/ a. AR, BGER (20
administer /sd'ministe/ V. B, ki 4O
administrator /ed'ministreita/ n. (R%. EFZEH) B85 (6A)
advent /'sdvent/ n. HE, B3R QA
adverse /'mdvas,sedve:s/ a. AR, FEHR QO
adware /['eedwea/ n. ImERAE (10B)
affiliate /e'filiit/ n. @R 24aR (120
affiliate marketing BRMEER, BREEY (120
affiliation /efilieifan/ n. B&A: MWBXER (120
aforementioned /eo'formenfand/ a. BIHR BN (9A)
aggregate /'mgriget/ a.&n. BEM; 43 4C) / BE, &t BEK 10A)
aggregation /.eegrigeifan/ n. K, BE, £4 (60O
agile /'mdzail/ a. BEER: RiER (9A)
albeit /o:fbizit/ conj. Re, BME (6C)
algorithm /'=elgeridem/ n. H: (1B)
align /elain/ wv. xt#E, X3F (11B)
alignment /o'lainment/ n. xH#E, XF (11B)

allocate /'mlokeit/ V. e Kk (2B)
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allot /elot/ w

alternate /o:l'te:nit,'oilta-/ a.
alternatively /o:lte:netivii/ ad.
ambiguous /embigjuss/ a.
amendment /e'mendment/ n.
analog(ue) /'=nalaog/ a.
analogous /eo'nmleges/ a.
analogously /e'neelagesli/ ad.
analogy /eo'neled3i/ n.
analyst /’senslist/ n.
analytic(al) /.zenallitik(d)/ a.
Analytical Engine

analyzer /'snelaize/ n.
animated /'senimeitid/ a.
animation /.senimeifan/ n.
annotate /'=neuteit/ V.
annotation /.zneu'teifen/ n.
anomaly /e'nomeli/ n.
anonymous /e'nonimes/ a.
antenna /een'tena/ n.
antitrust /.=nti'trast/ a.
antivirus software

appealing /eo'pitling/ a.
append /eo'pend/ W.

applet /'=plot/ n.
application /.eepli'’keifen/ n.
approximation /aproksimeifsen/ n.
arcane /arkein/ a.
archaeology /.a:ki'sledzi/ n.
architecture /'a:kitektfe/ n.
archive /'a:kaiv/ n.

arena /e'rine/ n.

arms race

array /e'rei/ n.

artifact /’'o:tifeekt/ n.
artificial intelligence

assembler /o'sembla/ n.
assembly /o'sembli/ n.
assembly code

assembly language

assignment statement
assortment /ea'sa:tment/ n.
assurance /o'fuerans/ n.
asterisk /'zestorisk/ n.
asynchronous /ei'sinkrenss/ a.
athletic /eo@letik/ a.
attachment /o'tset/mant/ n.
audit /'oidit/ w.

augment /o:gment/ V.
augmented reality

lc; IR (2B)

SR, SHEERN; £RK (7B)
BR#&, JeskBsk (7B)
EWAER, BEHEWEET (GA)
BIER, BEL£XK (110)

BRI (1AD

ALK ATHERARG Croiwith)  (8B)
LU, FEPH (6C)

Ebih, 23, Kbk (50)

SR, SR (4B)

e (A

Sl L (1A

S, a8 adE Qo)
ZhiE () B EEAER Ao
FhiE (BHE) (8C)

(&) EER (EFEE) (OC)
TR, R, FiE 90

FH (R ; AEREM (6A)
ELm 10

K&k (9B)

RICREN, RZEE (11A)
PR ERAF (10B)

WEIAK; R (3B

M (8B)

NN (3B)

MEERF, NARE (1B)

i S CT-D QY.

FHEA), HEEAEAER (3B)

EHE (6C)

BREH QA

[HEVE~s] B3 BRE, BEE 9A)
FE: EIMEHAT (BA)

FEEERE (11O

BA: —RF 3A)

ANTLHIG, #i&E® (5B

ALEEE (A

LR, L (4A)

W AEEk (124)

Lo (3B)

LaiEs (GA)

REER (3A)

5% BREH (12B)

fRiE; #48, 54 (9B)

EE 30

AEETH: RBH, FEREDPH 4C)
BB, EEK (12B)

M (10C)

Hit, &K (9B)

K #in (9B)

HRIME (9B)
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authenticate /o:'8entikeit/ .
authentication /a:8entikei[sn/ n.
authenticity /.0:8en'tisiti/ n.
author /'0:8e/ v.

authorize /'s:Beraiz/ V.
authorized /'2:0eraizd/ a.
automate /’'ortemeit/ v,
automated /'o:temeitid/ a.
automation /.oite'mei{sn/ n.
autonomous /a:'tonemas/ a.
autonomous agent

autonomy /ot'tonemi/ n.
avatar /eeve'ta:/ n.
avoidance /o'voidens/ n.

backbone /'bsskbeun/ n.
backcountry /‘baekkantri/ a.
backdoor /beek'da:/ n.
backend /'bskend; a.
backfire /be=k'fais/ w.
backup /’bekap/ n.&a.
balance /'baelens/ n.
bandwidth /'bsendwidB/ n.
banking /'benpkin/ n.
banner /'bsena/ n.

bar /ba:/ n.

bar chart

bar code

barcode /'ba:keud/ n.

base ten notation

baseline /'beistain/ n.
batch /beet[/ n.

battlefield /'bestifi:id/ n.
beep /bip/ n.

beneficiary /benififieri/ n.
billing /bilin/ n.

binary /'baineri/ a.& n.
binary notation

biological pathway

biomedical /baiou'medikal/ a.
biomedicine /.baieu'medisih/ n.
biometric(al) /baisu'metrik(al)/ a.
biometrics /baist/metriks/ n.
bit /bit/ n.

bit pattern

black box testing

blackboard model

BAE, BH (110

B, €3 40
ATEEME, HEH (oA
Z1E. S5 &»%S (11B)
B EF (90
PN, FFN @0
#FazL (1B

AEhLH (1B)

Baift (1A)

AiGHK, BHER, MK 4C)
BEFE (40

Hig (BD, BXH (9B)
g (9B)

o, B, B (9B)

HTF (M), ®F (M) 6C)
W ZFE (B0

J&I'T (10C)

JEt] (9A)

RERN, mEREEEBNER (90)
&, & QC) / %BH, E&N (6B)
=¥ EW: 4% (6B)
HRE 4C)

T4 (%) (1A

b8, BYE (11B)

#: #F%E 30

%TEHE (3C)

471 (12A)

£ (9C)

BL10 B c ¥k (8A)
LR, FHHE: B (5B)
fit, #LE, AHL (9AD

% (9B)
METMRAEE, W (9C)
Z#A, ZEE (9B)

HF () &8, idlk (9A)
THEIN QA 7 ZHE (B0 (BA)
ZTHEHNC R (8A)
EYFEHE (6C)
SYEZENK (6C)

SYEF (6C)
=Ygt K (12A)
EWYgitEE (9B)

fiz, W (1A)

fitEst, (2B)

Bk (%) (5B)
EHRERE 20
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blackjack /'bleekd3ask/ n. 21 & (R (110
blade server IR MR8 (10
blanket /'bleenkit/ V. H&T (RBRY) & (F3%); BWeE--HLE (9C)
block /blok/ n. (F. 8. BFE. ZUESH) &, 48EF (2A)
blog /blog/ n. BE. WL, MEZEE (weblog M4AME) (6C)
blooper /'bluzpe/ n. Tk, &AL (11A)
blueprint /‘blu:print/ n. KA (4B)
blurry /'ble:ri/ a. B, MHIAY (10
bombsight /'bomsait/ n. FIEREMESR Q1A
bot /bot/ n. HLEEA; BIERE (=robot) (10C)
botnet /'botnet/ n. WML (10B)
boundary value (%] LFE (5B
bounds checking LFRE (3B)
boxer /'boksa/ n. Zihiagh R, W (8C)
bracket /'breekit/ n. &5 30
brand-new /‘'breend'nj:/ a. 2FE, HEHP (10B)
breach /briztf/ n. Wik ER (10A)
bridge /bridz/ n. RIdE, PrEER (40
broadband /'bro:dbeend/ a. WHH (8A)
broker /'breuke/ n. KHEHE: KEERF (3B)
browse /brauz/ v. W% (3B)
browser /'brauze/ n. R O
bug /bag/ n. (BBFF) %, ¥k (4A)
buggy /'bagi/ a. A (BF) 8E, F%EN (6C)
building block B, MR, B4 4B)
built-in /'biltin/ a. WER, HEK (1A)
bulky /'balki/ a. HERE, BERM: XKER (6C)
bureaucratic /.bjuerevkrastik/ a. BHE GBUE) :; BEREXNM (4B)
bus /bas/ n. 2 (1A)
bus topology BEREIEGH (TA)
bust /bast/ n. M. ARS (124)
bypass /'baipa:s/ V. geid; #ut (120)
byte /bait/ n. FH (A)
bytecode /'baitkeud/ n. FHHE (3B
C
cable television HLREM (8A)
cabling /'keiblin/ n. A (9C)
calculation /keelkju'leifen/ n. wH (1A)
calculator program HE @) #F a0
callout /'ko:laut/ 1. PRIE (9A)
callout box FRIEHE (9A)
cancellation /keense'leifen/ n. B M%E (6B)
capitalization / keepitalaizeif an;-Jiz/ n. KEFBMHH (8C)
captivating /'keeptiveitin/ a. RAR, ATEE (8C)
cardinality /ka:dinesliti/ n. M A %, (ER) ¥ (6A)
camivore /'ka:nivo:/ n. ‘A (11C)

carrier /'keerie/ 1. B (TA) /BRAF; BRIE: #SELAT 90
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carrier sense

cartridge /'ka:tridz/ n
carve /kawv/ W

cascade /keo'skeid/ n.
cascading /kee'skeidin/ a.
cascading rollback

cash on delivery

cash register

casino /ke'si:neu/ n.
categorize /[ 'keetigoraiz/ V.
cater ('keite/ w.

cathode /'keeBoud/ n.
cathode ray tube

cell phone

cellular /'seljule/ a.
cellular phone

censor /'sense/ V.

census /'sensas/ n.
central processing unit
centrifugal /sen'trifjugel/ a.
centrifugal pump
chain-letter /'tfeinlete;/ .
challenging /'tfelindzin/ a.
chatty /'tfssti/ a.

check box

checkers /'t[eksz/ n.
checkout /'tfekaut/ n.
chip /tfip/ n.

circuitry /'saxkitri/ n.
circumvent /se:kem'vent/ V.
civic-minded /'sivikKmaindid/ a.
clarity /'kleeriti/ n.

class hierarchy

classified /'klesifaid/ a.
click /klik/ v.&n.

client /'klaiant/ n.

clip /klip/ n.

cloud computing

cluster /'kiaste/ n.

clutter /'kiate/ n.

coaxial /keu'sksial/ a.
coaxial cable

coexist /.keuigzist/ w.
cognition /kagnifan/ n.
coherent /kauhierent/ a.
coincide /kauin'said/ w.

cold chain

collaboration /kadesba'reifean/ n.
collaborative /ka'lebaereitiv/ a.

R, REET (TA)

&, B (4A)

Kzl Zl (9A)

R B, B B8 (5A)
JELH: BBK (6B)

ZHBE (6B)

®BFEK, THEMAK (120)

B4 gL, BURPL (9C)

(HRHE. BEBEH) EREESE Q10
.42 (10)

WATE, WE; £EB (for,t0) (5A)
B (2A)

BHIRSTERE (2A)

R, BahMig, FH (10
BERI, B (6C)

MR HE, BaiHmiE, FH (60O

HE, E (110

AOEE (1A

RO (1A)

BOE (120

BLER (120

- ZIEEPE (ERESEA) (11A)
PRERPER (6C)

PR, BRTEDIN: BWEK (11A)
Ik, EFE, BRRE 4B)

(%) Bkt (7A)

g2k (BE); fI&E (9B)

TR QA

B (1A)

LZait; WE (5A)

KLAMNBA; BOAR (RTE) FHK (10B)
&N, BAMF (3B)

H#EWR (3B)

IAABLRL, BREH Q1A

(BFR) B (2B) /7 (RisKD) Ad (12B)
ZPHL EPERF 10

BRRMART; B GBI AR QO
=it®E (6C)

(ASRYIR) B, 4 (R, EH) &,
®’, % (A

&AL, Z¥EL: RELMAERTAE GB)

R4 (7B)

A (7B)

*;F: FANFEE 4O

iR, A& B)

MR —3: BEE (6A)
A%, H—3; EES (8B)
#hE (9B)
&1 ME (1B)

E1ER, UMER (40
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collide /ke'laid/ V.

collusion /kalu:zen/ n.

colon /'keulen/ n.

comic strip

command line

commit /ke'mit/ w.

commit point

compact disc

compatible /kem'peetabl/ a.
compilation /kompileifen/ n.
compile /kem'paii/ V.
compiled code

compiled language

compiler /kem'paila/ n.
complexity /kam'pleksiti/ n.
complication /.kompli'keifen/ n.
comprehend /komprihend/ V.
compression /kempre[en/ n.
compromise /'kompremaiz/ V.
computational /kompju:'teifenel/ a.

compute-intensive /kempju:tintensiv/ a.

computer vision

computer-aided design

conceive /kan'siiv/ W.
conceptual /kan'septjusl/ a.
conceptually /ken'septjusli/ ad.
concise /ken'sais/ a.
concurrency /ken'karensi/ n.
concurrent /ken'karent/ a.
conditional statement

conducive /ken'dfiusiv/ a.
confidential /konfiden[d/ a.
confidentiality /'konfiden[i'seliti/ n.
configuration /kenfigju'reifen/ n.
configuration item

configure /ken'fige/ w.
congest /ken'dzest/ w.
conjecture /ken'dzekt/e/ n.
connectivity /kenek'tiviti/ n.
consecutive /ken'sekjutiv/ a.
console /koanseul/ n.
consolidate /ken'solideit/ v.
consortium /kan'so:tiem/ n.

constrain /ken'strein/ .
constraint /kan'streint/ n.
consumer electronics
contagion /ken'teidzen/ n.
contention /ksn'tenfen/ n.
context switch

MsE; mEE (7C)

IR, Wg, #E (10B)
EE 80

GRT L&) EFE8HE (9C)
w417 (9B)

B/, B &G (6B)
| E (6B)

K (2A)

AR (2B)

HWi¥; Lo (20

Caw: HiF (1A)
FIFRATHARE 3B)
FMIFPATHIES 4A)
MR, % GA
B4, 8% OB
HaxtEol; B, #E (12B)
Hi#, e (1B

K48 (2C)

ER: £k, #iF (5O
& (H B B)
HHBERN (10
WEIME (1B
EAHEER (10

(k) B Q1A)

BER (6A)

&L (1A)

iR, WEK (11AD
RINEE, HR, HTH @O
R RER, FHERE, HITH (2B
#M8R) (3A)

FEhE), BHK (r0) (8A)
FER, PUER (60
HLEH (10A)

BEE Q10

RmEm 20

EE 0

#HH: HHE 9O

I, FHE QA

il (HE), EE () o)
ELK (5B)

2HlE, B#94 (10O

3t--) BRA—, &3 AME 4B)
([B] tia/-tia/BE -tiums) <, #i;
(EFtERD BE 4
AR, BRE 3B

YR, BB (5A)
HRBETE (9C)

(B) b (45) % (10C)
#H;, #3F (4C)
TR, EEEER (2B)
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controller /ken'treule/ n. BHI%E 2B)
convergence /ken've:dzens/ n. 2B #48: B¥ 1o
conversion /ken've:[en/ n. i B Ak (124)
converter /ken've:ts/ n. i, HRERF (70
convoluted /'koanvelu:tid/ a. #LEN: M. HEERN GB)
cookie /'kuki/ n. ANERBE GE—RhER AR A A5 B REHD (110)
cooperative /keu'oparstiv/ a. EER,. hHMER (9B)
Copy command HiElf4 (8C)
corporate /'ko:perit/ a. AFIR; #HER QC)
corrupt /ke'rapt/ V. SR, WK W (5A)
corruption /ke'rapfsn/ n. BR: B Wik (6B)
cosmetic /kozmetik/ a. LY R B JELREM (8C)
cost effectiveness BAEZE 40
cost-effective /'kostifektiv/ a. FRAZRN: 885K (5A)
counteract /kauntoraskt/ V. Xt---BREM: Xh: &K (5B)
countermeasure /'kaunteme3ze/ n. XE, MNHFB (10A)
counterpart /'kauntepa:t/ m. XMEERY (BRA) (4A)
counterterrorism /'kauntatererizem/ n. RBEMEN, KRB (6C)
country code HFEAH (8A)
coupon /'ku:pon/ n. MamiREs, ¥, WF (12B)
courier /'kurie/ n. =4 (11A)
coverage /'kaverids/ n. Wi (FEED (5B)
coworker /keuwse:ke/ n. FZE (11A)
crack /krek/ V. BiF (1A
credit card £ (9C)
criterion /kral'tierien/ n. ([#] -ria/-rio/ X -rions) =M, MEW (1C)
critter /'krite/ n. (R0 £9: 3% (11A)
cryptic /'kriptik/ a. fatr; S ABRN 3B)
culprit /’kalprit/ n. R BEREMHA (110
cursor /'keise/ n. Xir (2A)
customarily /'kastemarili; kasta'merili/ ad. AL, A% ao)
customization /kastemaizeifen/ n. EH, AP (9A)
customize /'kastemaiz/ V. EH, FHFE 2B)
customized /'kastomaizd/ a. EHN, AR (124)
cyber /'saibe/ a. HHEHL (F4) 85 (8A)
cyber cafe P (8A)
cyber-physical /.saibe'fizikel/ a. 5 BHEMN (6C)
cyberspace /'salbespeis/ n. WHYLZR, REEEE (8C)

D
data bus WBL QA
data capture BEEE, FdEkE o)
data coloring BUEERB (9A)
data declaration . BAEAH (3A)
data flow diagram FEREE 4B)
data item PR (6B)
data link BB (70

data logging g (F4) BF: HEEF OOB)



286  Computer English (Fourth Edition) (/5 #55) (F4 D

data mining HiRER (60

data pattern R (6C)

data point FRA QO

data set WL (60

data stream BB (6C)

data warehouse HECE (6C)

database architecture BB REH (6A)

database management system BIEEEERSE (6A)

dated /'deitid/ a. e (11B)

datum /'deitem/ n. ([H] data) FIE (1A

de facto | di:'fektau / (hr) EEREg, F|E LM GBD
deadlock /'dediok/ n. R @R (6B)

dealer /'dizla/ n. & @wA (10)

debit /'debit/ n. &: fEid, A (9C)

debit card it &, EHF (9C)

debug /dirbag/ V. Wik, HE (BF) TR (4A)
debugger /diibage/ n. WA, SRR WA
decimal /'desimd/ a. A A

decimal notation TRERESE (8A)

deck /dek/ n. Fh&, FR4E (1A

decode /dirkaud/ V. ' #F G, # (W OB
decompression /.ditkem'prefen/ . MES (20

decorative /'dekarstiv/ a. AMEMER (11B)

decrement /’dekrimont/ V. Wb, WEAR (6B

dedicated /'dedikeitid/ a. EFHM (1A

deduce /didjins/ v. i, 8 (3A)

deem /'di:m/ w. Wk, |A (5B)

default /difa:lt/ n. ik, e, REWREME YA
defective /difektiv/ a. HERAH, FERMA, FERH (11O
definitive /difinitiv/ a. BEHR: BESN: HMEMN (GA)
degradation /.degre'deifen/ n. B, Bk (7C)

degrade /digreid/ V. {ERE, {FBIL (10A)
degraded /digreidid/ a. BZr, BHE (7B)

déjavu | deiza:'vju:/ (%) UELHH#EE (5C)
deliverable /diliverabdl/ m. [EER] TJRFTHRK~R (4B)
delivery on payment MEZEH (120

delve /delv/ w. HE, 8E 6B

demodulate /di:'modjuleit/ v. %/ (9B)

demodulator /dirmodjuleita/ n. A% QA

denote /dimaut/ V. Fr; BEE (6A)
dependency /dipendansi/ n. HEE, KHE (20

deploy /diploi/ . HE (12C)

deployment /diploimant/ n. HE: BIF 9A)

derivation /.deriveifan/ n. WRE (B 8O

descriptor /di'skripta/ n. HRFF, BRM 2B)
desensitize /.di:'sensitaiz/ V. AR, FREEEEE (10B)
designate /'dezigneit/ v. feE, 89: @& ¥R 3O
desk /desk; n, k& &: Wi 80

deskside /'desksaid/ a. i (B & (9A)

desktop /‘desktop/ a.&n. 2EeT: a3 GHEHD 1 1A /&R
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destine /'destin/ .
deterministic /ditermi'nistik/ a.
deterrence /di'terens/ n.
detrimental /.detrimentdl/ a.
devastating /'devesteitin/ a.
device driver

dexterity /dek'steriti/ n.
diagnostic / dalegnostik/ a.
dialog box

dial-up /'daiglap/ a,
Difference Engine
differentiate / difa'renfieit/ .
diffusion /difju:;zen/ n.
digit /'didzit/ n.

digitize /'didzitaiz/ V.
dinosaur /'dainesa:/ n.

dip /dip/ n.

direct debit

directory /di'rekteri/ n.
directory path

disability /.dise'biliti/ n.
disastrous /diza:stras/ a.
disclose /diskleuz/ V.
disclosure /disklseuze/ n.
discretion /diskrefen/ n.
discrimination /diskrimineifon/ n.
disk array

disk drive

dismantle /dismeaentl/ .
disparate /'disperit/ a.
dispatcher /dis'peetje/ n.
disrupt /distapt/ V.
disruption /disrap]Jen/ n.
disruptive /disraptiv/ a.
distorted /dis'to:tid/ a.
distributed /di'stributid/ a.
distributor /di'stribjuta/ n.
documentation / dokjumen'teifen/ n.

domain /de'mein/ n.
domain name system

domain name

doorway /'do:wei/ n.
dormant /'do:mant/ a.
dot-bomb /'dotbam/ n.
dot-com /'dotkom/ n.
dot-matrix printer

dotted decimal notation
double-check /'dabl'tfek/ v.

GHED L, £m 9A)

i, e (R~ B s g AR) (for) (8B)
PEWR e (9B)

B (10AD

HFER; AR Ao

WA HERR RN, SRKHERS (6B)
wEEWHERF (2B

RI13, #i# (1B)

BWE (90

SHHEHE (3B)

®REH (BAD

EZaH A

K4y, X5 (C)

F# (9B)

¥BF (1A)

F (BB HF QO

B, (RIBEFITHED BERAXY 2B
CERS/MEERD Wb TR (124D
BEHL, BEMAH (120

H3x (2B)

H¥##E (2B)

ThES: R (1B)

KR (6B)

FEFE: ME, BEZE (6C)

WEE, BE (10A)

HEkRe (EAAE) BEH (2B)

XAl M (11A)

REFFES (9A)

BN, BEAESHE QA

L R BB (TAD

T4 (ERA) REK: AMEFH (124)
WERFE 2B) / (EH @ER (9O
$EL; FNT (7B)

#®EL; B (10A)

WELMR, BEEEK, /I Qoo
Mg, TEE QIO

4 () B 20)

28m: 1RE (120

mElL, cRmEl (SR SCHHESE,
XERFE B (4B)

M, B 4o

WRERLG (8A)

4 (8A)

HALO, T3 (8C)

PRERAY: EEES) (BERD) B 100
MEIEH (12A)

M AT] (12A)

RBEFTEDHL (2A)

Aat#Ahic gk (8A)

iz, WHBHFHEEX (10B)
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down /daun/ w.
downright /‘daunrait/ ad.
downturn /'dauntain/ 0.
dredge /dredz/ V.
drive /draiv/ n.

driver /'draive/ =n.
drone /dreun/ n.

drop shipping

drop-down menu

droplet /‘droplit/ n.
dum /dram/ mn.

duct /dakt/ n.

duke /dirk/ n
duplicate /'dinplikeit/ .
duplicate /'di:plikit/ a.

eavesdrop /'izvedrop/ V.
editor /'edite/ n.

e-label /'isleibal/ n.
clastic /tlestik/ a.
electrical contact

electronic book reader
electronic picture frame
embed /imbed/ w.
embedded /imbedid/ a.
emoticon /{imeutikon/ n.
emulate /‘emjuleit/ V.
encapsulation /inkeepsjuleif sn;-se-/ n.
encipher /in'saife/ V.
encode /en'keud/ V.
encompass /inkampes/ w.
encrypt /in'kript/ .
encryption /inkripfen/ n.
encryption key

end user

endpoint /'endpoint/ n.
energy harvesting
enforcement /in'forsment/ n.
entail /in'teil/ w.

Enter key

entirety /in'taieti/ n.
entity /'entiti/ n.

entity relationship diagram
entity-relationship model
envision /in'vizan/ W
equivalence /i'kwivalens/ n.
equivalence partitioning

a8, &% BT (7B)
I, se4H (110

3R, FEHEY (124)

HiR; ##; K 6C)
KZhag (2A)

EiEF, B (2B)
TFEFRE, FEH (100
Hik#iE (120)

THARSE (REHR G4B)
N (2A)

B (2A)

HiE, 8% O

A8 (3B)

"l BERE (8O

HEW: Bl (X)) #); EEH (7A)

B, BV (on) (10A)
HEEF, RESE O
B THRE (9B)

HHEMER: TR (9A)
HfdA (1A)

BT (B PHEiEE (90
BTHE (9C)

A (1A)

A R B Ao

15 R4 (emofion icon BI4EE) (11A)
B, iR, #4 (10BD
#3E (3B)

- FRED (1A
oG, E---ERR A (REE) (4A)
8%, 8% 40
B---mF (10BD

In#E 4C)

) #4 (10A)
BEBP, ZWMAP (6A)
s (7B)

e EWE (9B)

L SEEIHAT (10
FRChDE, FE 9B)
mZ=5 (8C)

28, BiK (6B)

4k (4B)

ShRRE, THBARE, ERBE 4B)
EHELRBER (6A)

%, WA (9A)

4, HE (5B

ZH () R4 (5B
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eradication /iradikeifen/ n.
erase /i'reiz/ w.
erroneous /i'rsunies/ a.
essence /'esens/ n.
etch /etf/ .
Ethernet /'i:0anet/ n.
ethical /'eBikd/ a.
etiquette /‘etiket/ n.
eventual /iventfual/ a.
evoke /[fveuk/ V.
excerpt /ek'serpt/ w.
exclusive lock

executable /'eksikju:tebl/ a. & n.

execution /.eksikju[en/ n.
execution path

exercising test

exhaustive /igzo:stiv/ a.
existing /igzistin/ a.
expedite /'ekspidait/ v.
expiration /.ekspireifen/ n.
expire /ik'spais/ V.
exploratory /ik'sploreteri/ a.
expression /ik'sprefsn/ n.
extensibility /ik.stenso'biliti/ n.
extension /ik'stenfen/ n.
extract /ik'strekt/ wv.
extraction /ik'streekfeon/ n.

fabricate /‘fesbrikeit/ v.
factor [‘fakta/ wv.
familiarize /fe'milisraiz/ v.
fault isolation

fault tolerance

ferry /feri/ n.&w.
fictional /'fikfenel/ a.
field /fi:ld/ v. &n

file server

filestore /‘falisto:/ n.
film clip

fingerprint /'fingeprint/ n.
fingerprint reader

firewall /‘faiown:l/ n.
firmware /‘fe:mwea/ n.
fitting /'fitin/ n.

flag /fleg/ W.

flame /fleim/ wv.

flaming /‘fleimin/ n.

e WX (10C)

#EBR, HBR, WER QQA)
H#iRM, FIEFA (6B)

A, LR GA)

wmz (1A)

LM (BRAE) (4C)

BN 63N (110

ALFE: Gk i) EMEMTE; BE (11A)
BAREMR, BEH (6C)

Ml FARRE (120

Wisk: 51 (1A

Hed#, 55 (A) 81 (6B)
THRATH (3A) / AT (10B)
AT, BT (1A)

HATEERE (5B)

EH#E (5B)

2HUAER, FRERK (5B)
B, AR, BITH AB)
REMAT; miE (9B)

Wi, B 9C)

W, B (9C)

BEN; BEK GA)

Rt (BA)

[y RtE, ¥R 4o

#Ev #%: FEZ (2B)
{REL, HEL, #THL (6C)

REL, HhER, #HTEHL (6C)

HIE (1A)

R Cinto) (5C)

fERE; (R (7B)

R (10A)

A 40

T, 2%, BO/EE; &3 (80)
AR B (2B)

K- b3, £ (3B) / FB: #; 584 (6A)
XS HE (TA)

XHEME (3B Qo)

A QO

|E (D) , FE (12A)

TBOUEELEE (124D

B k3% (4C)

LEfR] B QA

W, &k (120

Fi#ridR8 (10B)

([)++) Rik$it (RFE) M4 (11A)

Fi& (FIHERFTRASKMZRIZTFR) (11A)
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flat file

flatbed scanner

flaw /fla:/ n.

flawed /fio:d/ a.
floppy /'flopi/ a.
floppy disk

flowchart /'flsutfa:t/ n.
flux /fiaks/ n.

focal /‘foukd/ a.

focal point

foil /fail/ w.

folder /'foulde/ n.

font /font; n.

footwear /‘futwee/ n.
forensic /fa'rensik/ a.
forfeit ;'fo:fit;) v

form factor

formulate /‘fo:mjuleit/ .
forward slash

frame /freim/ n.
fraudulent /'fro:djulent/ a.
fraught /fra:t/ a.
frequency array

frequent /frikwent/ v.
frivolous /‘friveles/ a.
frontend /‘frantend/ n.
full-featured /'fulfi:tfod/ a.
function key

function statement
functional language
functionality /fankfe'neliti/ n.
fuse /fjuiz/ wv.

fusion /'fju:zen/ n.

gaggle /'gegl/ n.

gas guzzler

gateway /'geitwei/ n.
gauge /geidz/ V.

generator /'d3enereita/ n.
generic /dzinerik/ a.
geocaching /.dzi:aukeefin/ n.

geolocation /dszi:eulevkeifen/ n.

geotagging /.dsizeu'teegin/ n.
gift card

gigantic /d3ai'geentik/ a.
good-sized /'gud'saizd/ a.
grammatical /gre'meetikal/ a.

Fmsc, BRI (6AD
SRR (2A)

B, B (3B)

A, BERMEMN (5C)

) ®E QA

¥ (D #& 2A)

HEER 3O

(R Zah; Bah (6B)

AR (TA)

B, 153 (BUERE. MBS o (74D
P fESERRET (120D

XA (2B)

F& (5B)

[H#K] B3% (12B)

(AT ZEM:; BEN (10A)
sk, kE (5B)

(L R%EN) YHERSTER: Bk 1o
R REGEMER (8C)

IERAT (8C)

i, MEE (2C) / BISCHE; #E42 (4B)
RO, BRVEMER (120)
[—RERIE] ZHEE (with)  (12A)
MEHSE GO

WE, ¥, HEHAT (10
BN BER (14

Aldm (9A)

SHFER, £IhEER (10

Difigse, HRER, RE®R QA
RREER (3AD

RERES GA)

hEEtE (2B)

e BB (2AD

Be: ME (9B

G

(EZELMABKREK) —# 3B
FEMEBKINSTE, MER (9C
M35 (7C)
fdivh, AW TR (4B)
AR, £RE 2O
FKIEK;, —M&M; B 2B)
MR (9B)

MM E, ML (9B)
HEARD, HEHFE (9B)
LY+, TTHFE (120

EX#, BXE (60

%) K BXH A0

(F&) BER GAD
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granularity /.greenju'leriti/ n. (B K (5C)
graphic(al) /'gresfik(sl)/ a. KEr, BExey, B (B)
graphical user interface BER S E (2B)
graphics /'greefiks/ n. B, BRER (1A
graphics card : £ ) £ U0B)
green /gri:n/ n. (F/REK) BARX: RRKEG (8C)
greeting card BF (8O
grid /grid/ n. Pk, M (9A) / REMESE GaiBLess.
B E. BilE. RARAEEEMNE) (9B)
grim /grim/ a. iRy BAZRR (11A)
groundbreaking /‘graundbreikin/ a. FEREFT R, FFEMER (100
gullible /'galibal/ a. 5w, 534K (1A
guzzler /'gazie/ . BE: B%E, REHEE 90
H
habitat /'hesbitsst/ n. (FEYR) BREFE, BEH (9B)
hack /hek/ V. LA GHEVME), BEKHE (9C)
handheld computer FRATEHN, ELEEK Q10
hand-held scanner FRABPHR A
handle /heaendl/ n. W O SFREFRD (B) K D) 5,
2 (F9%) 5 (50
handler /'handla/ n. AERF, 4B 2B
handshaking /'heend.feikin/ n. BF, F5xHK (2B)
haphazard /.hepheszod/ a. Tk, BEER (8A)
harass /'hesres/ v. B BiEE (11A)
harassment /'heseresment, ha'raes-/ n. I B (11AD
hard disk B OGEO & Ao
hard drive HREE QA
header /heda/ n. R, 3k, k. T B
heading /‘hedin/ n. fim (1B)
head-up display WRERE ERERE UB)
heterogeneity /.hetereud3inizeti/ n. ERERE, R, EH9% 4O
heterogeneous /hetersddzi:nies/ a. ARIFKR, EBHMHK, BHH 40
heuristic /hju'ristik/ a. HRiEny, SRR aoB)
hierarchical / haio'ra:kikel/ a. SRR, FER, BXE (2B)
hierarchy /'haiera:ki/ . Bk, B (&8, 2% (4#) (3A)
high-dimensional microarray B (6C)
high-rise /'hairaiz/ a. (B3 "EMN (9B)
hinge /hind3/ v. K---ToE, PA---A¥B (on, upon) (11A)
histogram /'histaugreem/ n. BEAHE, EEER:; BEMHME 30
hoax /heuks/ n. W BER (11A)
home page FET (8C)
homepage /'heumpeid3/ n. FW (11B)
homogeneous /homeddziinies/ a. FF2Y: RN, BEH Go)
hop /hap/ . BkEK (8B)
host /haust/ n. &v. EHL (8A) / #E---fEH. BC)
host address EALHHE (8A)

host program EHEF, BEREF, TBF Qoo
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hosting /'heustin/ n.
hotspot /'hotspat/ n.
howl /haul/ w.
HTML tag

bub /hab/ n.

Hungarian /hap'georien/ a.
hurricane /‘hariken/ n.

hybrid /'haibrid/ n.& a.
hydroelectric / haidreuilektrik / a.
hyperlink /'haipalink/ n.
hypertext /‘haipetekst/ n.
Hypertext Markup Language
Hypertext Transfer Protocol

icon /'aikon/ n.

identifier /aidentifaia/ n.
identity theft

imaging /'imidsin/ n.
immigration /.imi‘'greifen/ n.
impersonate /im'pa:seneit/ V.
implant /im'pla:nt; -'pleent/ v.
implementation /.implimen'teifan/ n.
inadvertent /.ined've:tent/ a.
inclined /inklaind/ a.
incoming /'inkamin/ a.
inconsistency /.inken'sistensi/ n.
incorporate /in'ko:pereit/ V.
increment /'inkriment/ v.
incremental /.inkrimentsl/ a.
indefinite /in'definit/ a.
indexing /'indeksin/ n.
indicative /in'diketiv/ a.
indiscreet /.ndi'skri:t/ a.
inference engine

info /'infeu/ n.

information superhighway
infrastructure /‘infra.straktfe/ n.
infringe /in'ftindg/ V.
infringement / in'frindzment/ n.
inheritance /in'heritens/ n.
inheritance hierarchy

inhibit /in'hibit/ w.

in-house /‘inhaus/ ad. & a.
initiate /inifieit; wv.

inject /in'dzekt; w.

ink cartridge

#HE (12B)

(M) e, #AEX (BA)

MLy, 3REL (9C)

HTML #5ig (8C)

(M%) S, (88) #;

(6. FHEIFRD b (78)
REFHE (1A

MREEL (8C)

BAEY (7B) /BAHK (9A)
KAREBE; () RHAKIRE (9A)
B () @8 (8C)

B () LK 40

M (B CEBFRIRES (8C)
(R CARMLS (EifEHD il (4o

Eis. ERF (2B)

PRIRFF (8A)

4 (ER) BE (120

& (HER) A0

BR, BE B8O

#iE; B BE (10A)

BA, #HE 9O

SKEL, PAT (1B

FEER BN BOKEK (6B)
e T AHe--FF (EER) 8 (10B)
R BMIAK (8B)

A8 Q0

@@: '&L&. ?E""%#r ﬁ#)\ (1A)
W, #& (6B)

HEr; BIEK 20

AHER, AEE (5B)

WES; w51, MFHR: Ak 3C)
il 3Bl (9B)

AEESR, BEE (11A)

HEHL (4A)

(1) {58 (=information) (2C)
SEEEXRE (11A)

g M 4C)

B, &8 (BFI%) (1o
(GHBAFIZES) BB, BF (11O
A (H) GB)

AR (5C)

WEl, AW (10A)

ENH AR, TTHMEM / ARR, BAM (12B)
Frig:, REE (2B)

w5 B 5IA (100)

£2& 4A)
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inkjet /'inkdzet/ a.

inkjet printer

innocuous /inokjues/ a.
innovation /.inadveifan/ n.
input stream

instant messaging

instantaneous /.instan'teinies/ a.
instruction set

instrumental /.Instru'mentd, .instre-/  a.
insulin /'insjulin; 'inse-/ n.
insulin pump

intact /in'tekt/ a.

integer /'intidze/ n.

integral /'intigral/ a.
integrated /'intigreitid/ a.
integrated circuit

integrated user interface

integrator /'intigreite/ n.
intellectual property

intent /in'tent/ =n.

interactive /.intar'sektiv/ a.
intercept /.inte'sept/ V.
interchange /.inte'tfeindz/ .
interchangeable /.inte'tfeindzebsl/ a.
interdisciplinary /.inte'disiplineri/ a.
interface /'intefeis/ n.
interfacing /'intafeisin/ n.
interleave /'intalitv/ W.
intermediary /.inte'miidieri/ n.
intermediate language

intermix /.inte'miks/ W.
internet /'intenet/ n.

Internet service provider
internetwork /.Inte'netwa:k/ n.
interoperability /'interopere’biliti/ n.
interoperable /.inter'apsrabl/ a.
interpreted code

interpreted language

interpreter /in'te:prita/ n.
interpreter program

interprocess communication
interrupt  /.inte'rapt/ n.
interrupt handler

interrupt signal

intersection /.inte'sekfen/ n.
intertwine /.inte'twain/ .
interweave /.inte'wiv/ .
infranet /'intrenet/ mn.
intrinsically /in'trinsikali/ ad.
intrusion /in'trurzen/ n.

mEK (2A)

BABITEIHL (2A)

EEM: AEE EEL AK A0

¥E, GF (7A)

WA (BRY @ QA
ENntifE, BIEHHE (TAD
WA, BIZIM (3B)

BA4E (1A)

BEAR, BHBIE Gn,10) (8C)
FEEFE FIFD (9C)

REER 9O
FEREHRN: RZ®HEH (9B)
#®E (5B)

BB AR LT, EAK (1B)
%EEH‘J, 25%%5‘], —W‘HSE‘] (lA)
HEREE (1A)

ZaMAPED 20
g (A)

HHRF (12A)

2@, BB 5O
TH (R # 60
& B (120
T, H¥ Q0
AR, ATEH#RE (7C)
FEHER, BHERMN (B
R, #0O UB)

EOER (1B

ek, A, TF; WBITh#H A
w9 AN PEIA (6A)
FEEE, PHES GA)

() BE (with) (5B)

HEEM, HIEM (7AD
i S AR IRV (7BD

HBM, HIEM (7C)

HiREW, AN 40

A EHAER, BREFHK (9A)
ERPITHARE (3B

BRAITIHES (WA

ERER, BEE GB)

BEEF (4A)

HEEEE (TA)
¥ (2B)

HE A EERF (2B
HH{ES (2B)

7)E’ *E?E’ T%v E}{—i (6A)
() gEgs, () gEgE—iRe (3B)
(ff) R (6B)

NEEW, bR ERM, PEBN, B (40D
FEEH; /L AEH 4O

A 17T (6O
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inundate /'inendeit/ w.
inventory /‘inventeri;-torri/ n. & v.

inverted /in've:tid/ a.
investor /in'veste/ n.
invocation /.nvo'keifen/ n.
invoke /in'veuk/ V.
involved /in'volvd/ a.

irony /‘aiereni/ n.
irrespective  /.iri'spektiv/ a.
iteration /.ite'reifen/ n.
iterative /'iterstiv, -reit-/ a.

jack /dz=k/ n.
jewelry /'dzualri/ n,
joystick /'dsoistik/ n.
junk /dzank/ n,

kemmel /'ks:nd/ n.
keypad /'ki:ped/ n.
keyword /'ki:we:d/ n.
knowledge base

laptop /'leeptop/ n. & a.
laser printer

launching pad

layered /'leied/ a.
legality /ligeeliti/ n.
legitimate /lidzitimit/ a.
lever /'live;le-/ n.
leverage /“ivexids;'le-/ W
library /‘laibrari/ n.
library routine

licensing /laissnsin/ n,
life cycle

light pen

likelihood /'laiklihud/ n.
limelight /'laimlait/ n,
linear /llinio/ a.
linguistic /lip'gwistik /  a.

AE: (UKD A/ (8C)

T GER), EfE 9C) / R FrFiEa,
HmEl---#1H3%: /IF (9B)

REK: BER (6A)

BREE (120

WA “c

WHH: B3% (10B)

(HFREHFRBIELM) ELERN, WFER:
HH (6A)

RiE: WMRICHE (11AD

AEERBH: AEY (o (5A)

B (), BEE (5A)

ERK; ER8 (60

J

WA, O (90

(#) [BH] %=, B 8C)
ERIFE, BT, #ERFF Qo
RIBY&h: B, Bk (1i0)

K

Wik, WERF, BORFE 2B
NEfE, MP2ER 8X o)
KR, XEF (B8O

EE (6C)

BRI EN (A) /B ERE A
BOCITEIHL (2A)

RatE: B AR (100

aBEM (20

vk (P (A

A¥ER: EHH (10A)

G #s BEIF QA)

TAFA VA

PE. R (E3C#E. 8 FE Qo)
BERBFE, FERF (F) #BF, BFRESTER (4A)
REGVFATUE: AT, 55 (9A)
LA, £FEAY, FRAH OB
RE QA

nTfE, TTEEME (10AD

DAGERBIFL (9B)

Z& (fF) 1 HZK GO

BE () 8 A
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linguistics  /liy'gwistiks/ n, ES¥E UB)
linker /'linke/ n. EERERF, HEEF 3B)
liquid crystal display BEER (3B (A
list box FIRHE (12B)
listing /'listin/ n. g, —®EX: HFR (12B)
listserv /'listse:v/ m. B RXTE R (BREFIR) BEREF (11A)
live-and-let-live B oEmiA A, EHAEE, TAMEE (10
local area network REM (6C)
localize /'teukalaiz/ w. B REsth, AL (2C)
locator /lsukeits; loukeita/ n. Lk, ENFF (8C)
locator software EMBHMA (120)
lock-in  /'lokin/ n. #iE: FlF (9A)
log /lbg/ n & v (GE4T) W (R4 H& (6B) / B%,
M BARLE (on, in) (10A)
logic bomb EFEER (100
logic language BHEIEST 3A)
logical element BRI (14)
login /'login;‘lo:g-/ n. T BER, EARE (8B)
logistics  /leudsistiks/ 1. E# (%) 9B)
logo /'leugau/ n. iR, WRER. MR (11B)
loom /lum/ n. AL (1A)
looping /'lu:pin/ n. 185 MREHE (3C)
loosely coupled system HEERE 40
lowercase /'leue'keis/ a. (E8) PMNEH (8C)
low-tech /lsu'tek/ a. RBARE (11B)
lurtk /fletk/ W R BEEG T (6B)
M
machine vision YL (9B)
macro /'maskreu/ n. #., B4 GA)
magnetic disk B (2B)
magneto-optical /maagni:tau‘aptikal/ a, B QA
magnify /‘'meegnifai/ v. BR, ¥k (10B)
mailing List MR AR TR, EREFIZE (11AD
main memory 7 (8 @B
main page W (8C)
mainframe /'meinfreim/ n. EHL, KEHL (A
mainstream /'meinstrim/ a. EHH (5C)
maintenance hook HRERE (100D
malicious /me'lifes/ a. EEH 3B)
mail /moil, meel/ n. (GEERE) WYX, WY (9B)
malware /'mesiwes/ n. ERH®MHE (10B)
manager /'menidza/ n. EHEEF, BHE (2B)
manifest /'maenifest/ v. Biry FEW (5B
map /map/ V. BREt; e, AU (2C) /R,
BH Goud) (LIB)
marketer /'ma:kite/ n. ETH EMEZHA; TEBEERHN

BA (EES) Qo
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marketplace /'ma:kitpleis/ n.
masquerade /meeska'reid, mais-/ n. & V.
mass storage

mass-produce /‘meespredju:s/ V.
matrix /'meitriks/ n.

maximize /'maksimaiz/ v.

measured /'mezed/ a.

mediate /‘'mi:dieit/ w.

medic /'medik/ n.

medication /.medikeifen/ n.
medicinal /me'disinal/ a.

memo /'memau,'mi:-/ n.

memory /[‘memari/ n.

memory location

memory-resident /‘memarirezident/ a.
merchandise /'me:tf endaiz, -dais/ n.
merge /meo:d3/ V.

mesh /me{/ n.

message board

messaging /‘'mesidzin/ n.
metamorphic /.mete'ma:fik/ a.
metaphor /'metefa/ n.

methodology /.meBe'doladzi/ n.
metropolitan / .metra'politan/ a.
metropolitan area network

microchip /'maikreut{ip/ n.
microcomputer /‘maikreukem’pjuste/ n.
microcontrol /'maikrauken’iraul/ v.
microcontroller /‘maikreukan’treule/ n.
microminiaturization /'maikreuminitforaizeifen/ n.
microprocessor /.maikrou'preusese/ n.
microwave oven

middleware /'midiwea/ n.

milieu /'mi:lje:, mizlje:/ n.
millennium / mileniem/ n.
millisecond /'milisekend/ n.

mimic /'mimik/ v.

miniature /‘minitfe: ‘'minietfer/ a.
miniaturization /.minitferai'zeif en; miniatfere-/ n.
minicomputer /minikempjuste/ n.
minimal /'minimel/ a.

minimize /'minimaiz/ v.

minuscule /'minaskju:l, mi'nas-/ a.
mischief /'mistfif/ n.

misnomer /umisnoums/ n.
mnemonic /nirmonik/ a.

mnemonic address

mnemonic name

mobile phone

mobile telephone

iy, &£H, WHE (124D

BREES, b3 B (10A) /BE; B# (10B)
BEAMEE KEBRGTHE 2B)
(FRPLE KEE™ (B

( [8] -trices / -trisi:z/ B, -trixes) (%) BE (2A)
¥ (P KD BFEARE (4B)
Bk HEN, LEERE (124)
VARE, i# (40

() (BERR) BEBBAR; EREAE; B4 (8C)
WYNRIT: A (8C)

(&) #/9; Z5HM. BT EH (8C)
(1) &% (=memorandum) (11A)
5%, AfE QA

FiEt WA

NEFEEY, FHEAFN (10B)
[2%] M& (9B)

&3 & (GA)

P MR PR, PRRMIZ (7TB)
HER, HBKR (10O

HEEER, #HiE (10)

FHH (10B)

Kam: bomy (12C)

CERI)) —EFHE: HER 4B)
K HH, KE&H (7A)

WM (TAD

s (1A)

HEGEN (1A)

wEH (10

MIEH%E (10

AR, EARE (1A)

MAEEE (1A

M A

1 (] 4, PREEE (12B)

(R 5 (6C)

—FE; T8F 110

ZEF (2B)

B (1A)

ANEIR, B/ (B

NEIE, HARI4E (9B)

NERGHEENL (1A

B/ BCREER (2B)
RO B BARRE (3A)

EHDE, BN (9B)

EER: A< |F (11O

iR (BERALS) B4F (FREHK) (60)
Brici; 2128 (8A)

Bhidsuik (8A)

B4, 54 (8A)

BaHiE (90)

Bahdif (12A)
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modeling /'moddlin/ n.
modification /.moadifikeifon/ n.
modular /'modjule/ a.
modulate /'madjuleit/ .
modulator /'modjuleite/ n.
module /‘'modju:l/ n.
molecular /meadlekjula/ a.
mom /mom/ n.

monetary /‘manitori/ a.
monopoly /me'nopsli/ n.
mortar /'moite/ n.
motherboard /‘madebo:d/ n.
motion picture

motivation /.meuti'veifen/ n.
multicast /'maltika:st/ n.
multicast protocol

multidimensional /.maltidi'men] snel, -daim-/ a.

multidimensional array
multimedia /maltimi:dia/ a.
multipartite / malti'pa:tait/ a.
multitasking /'maltita:skin/ n.
multitenant  /.malti'tenant/ a.
multithreaded /'maltiSredid/ a.
multithreading  /'maltigredin/ n.
mundane /man'dein/ a.

name server

native code

navigate /'neivigeit/ wv.
navigation /.neevigeifen/ n.
navigation bar

navigation page

navigator /'nasvigeite/ n.
negligible /'neglidzebl/ a.
netiquette /'netiket/ n.
network /'netwe:k/ v.
network identifier
networking /'netwa:kin/ n.
neural /'njuersl/ a.

neural network

neuron /'njeron/ n.
neurophysiology /’njiersufizioledzi/ n.
neutrality /nis'traliti/ n.
neutralize /'nju:trelaiz; nu:-/ V.
niche /nitf,nizf/ n.

node /nsud/ n.

node page

B, SR (4B)
B, B (5A)
BEHLE (11B)
wH (9B)

WHIE (2A)

Btk (2A)

2TH (1C)

(XX0) 15E (3B)
Ml &80 (10A)
ZMr; BEF Q10
w3, XKE (120)
iR, TR (2A)

(%) BR, 28 (7A)
o, HE Qoc)
A%k GEf), BHEHE(E (4C)
ZUEFE PN (4C)
ZHEK (60
ZHPE (3C)

(£ 2HEH 40)
SRREESE (10C)
A% (L) 2B)
ZHFHK (9A)
EELREN (3B)
ZEERE GB)
HAR: FRE (9C)

BFRER (BA)

AP () B GB)

AT () Che--) 8l #5351 (2A)
FH: AT 9B)

BH% (11B)

FHIHE (11B)

B, IHARS: MileE (OB)
AIRE T AN (4C)

ML T, PR (nerwork etiguette FI4E4) (11A)

M (2C)

PEEPRIRAF (BAD

EM, BN, BN (1A)
e (1A

HEMLE (1A)

AL, L4l (1B)
FEETEYE (1B)

37 (11C)

EF TR #KH (10B)
LMy, “RE” FiHp Ao
FA (40

HAERE (11B)
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nondeterministic / .nondite:ministik/ a. AHER, EFEHER (10B)
nonetheless /.nandelles/ ad. REmiL, Kim 10
nonprofit /non'profit/ a. FEEF T (8A)
nonrepudiation /'nonripju:dieifen/ n. AfEd; AEIN; AATHGE (10A)
nonvolatile memory EHREFMHERE 2A)
pormalize /'noimeélaiz/ V. HIER (ERbRdE. F9E. EM. 38 1k (6A)
notation /neu'teifen/ n. Fridi; i85 GO
notebook /'nautbuk/ n. £ickx (HrEH 90
notebook computer ZidE (90)
notification /.neutifikeifen/ n. Hma 40)
novelist /'novdlist/ n. (K8 /MEZEK (5C)
novice /'novis/ n. T, ¥IEH (50
nugget /'nagit/ n. N RBEH: FMEBERTE (6C)
numeric(al) /nj'merik(d)/ a. FF0: WER QA
numerical analysis EMH (1B)

O
object code Hix (O B (4AD
object diagram EE (4B)
object-oriented language HEMNRIET (GA)
obsolete /'obsslizt, obsa'li:t/ a. BEFEH): WK 2R (6A)
obstruct /eb'strakt,ob-/ V. PHZE; FHER (8B)
offering /'oferin;'o:-/ n. & BEZY: B (12B)
office tower AR (9B)
offset /'ofset;'o:f-/ V. (HFHEEEK) B35, HHEH;

Mz HRH (11B)

offshoot /'offwit/ n. X, BR; fTEFY (3B)
off-the-shelf /'ofde’[elf/ a. AR, deErTRH (FEED 8 (5A)
oligomorphic /.sligeu'mo:fik/ a. FER (10B)
omission /eumifen/ n. EHE; BW; RE (4B)
on-board /'on'bo:d,'a:n-/ a. ERE; P M8 (90)
one-dimensional array —4%EHH (30
ongoing /'angeuin/ a. IEFE#ATH), AR (1A)
operator /'opereita/ n. G2 57, 5% 80
optimal /'optimal/ a. BiEN, BN, &R (1B)
optimization /.optimaizeifen/ n. =L, (B) Rk (UB)
optimize /'optimaiz/ v. ER, R 20
ordinal /'o:dindl/ a. JBFFE] (3C)
ordinal number B 3O
orient /'sirient/ . heBH]; MFERN; FHEE (3A)
orientation /.o:rienteifen/ n. s M (11A)
originate /e'ridzineit/ v. K&, =4 (10
originator /e'ridzineita/ n. RIFEA: BE (10A)
outbreak /’autbreik/ n. BE (10B)
outgoing /'autgeuin/ a. AR, BEHM (110
outgrowth /'autgreué/ n. REE&R: =¥ G
outlast /.autlaist; -leest/ v. B dF A (40D

outlet /'autlet,-lit/ n. M8 BWIE (120)
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outlier /'autlaio/ n. AFAAEMRA: SIS (6C)
outright /‘autrait/ a. TN, BIER 40

outsource /aut'sois/ V. C#--+) MR (9A)

outweigh /.autwei/ v. EOE (REEN. W% FEdEd GB)
overhead /‘auvehed/ n. 2% (REFH. i #H 6B
overlap /.euve'lep/ V. BB, E& (1B)

overload /.suve'leud/ v. s, FEE (104D

oversee [.suve'sii/ V. WAL, R B (8AD
overshadow /.ouve'fadeu/ V. fEFERELY (1A

oversight /'euvesait/ n. e BE (120

overturn /.euve'ta:n/ V. M, BB (A

overview /'suvevju:/ n. Bk 8% (1A)

overwrite /.suve'rait/ V. =5, 35, E5 (2A)

P
pacemaker /'peismeika/ n. SR (90
package /'peekid3z/ n. Bra, k48 GB)
paging /'peidsin/ n. WHEFE (BAREFE, 4| (2B
palmtop /'parmtop/ n. # ERWEA (A
paper-tape reader AR ERE (1A)
paradigm /'paeredaim/ n. ) A (4B
parameter /psraemite/ n. 28, 28 (GA)
paraphrase /‘peerefreiz/ wv. #--BX (HEPR (114)
parasitic / peere'sitik/ a. BAFER (10C)
parking lot (£) B%F, B#EK (9O
parking meter WESRTR 88, RESBRET (90
participant /pa:'tisipent/ n. ¥, 35% (9B)
partition /pa:rtifen/ v.&n. R4y, oK, a8 A /oE): ¥,
(SFEITRRT) #4 (SB)
patchwork /'pastfwaik/ n. Y PHERRTE, 2 (9C)
patent /’peitent/ n. E£F (B A)
path expression BizFRIERX (2B)
pay-as-you-go /'peiszjugeu/ n.&a. BIfTERA (1D (9A)
paycheck f'peitfek/ n. (R) MFE IR XF (A
payload , peilaud/ n. HEEA (10C)
payroll /'peireul/ n. TH%E: ERAREHR; THLBE (6A)
peer /pia/ n. R%#: WE FRE ¥EE 40
peer-to-peer /‘piste’pie/ a. XT4ERT (TA)
perse | pet'sei,-'si:/ (1) A8, 5§ (5B)
perforated /'pe:fereitid/ a. FIH (1A)
periodic /pieri'adik/ a. B () /Y EHRY (10B)
peripheral /pae'riferd/ a. &n. SHEE, AR (2B) / SME®RE, SMPFRE 40
peripheral device SR %, SMERIRE (2B)
perishable /'perifebdi/ a. SR, BEIEN (9B)
persistence /pa'sistans/ n. Baets, Al 4o
persistent /pa'sistent/ a. &M, AN @O
personal digital assistant TABEEE (124)

personal organizer Z2E2FEE (10O
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personalize /'pa:senelaiz/ V.
pertinent /'pa:itinent/ a.
pervasive /pe'veisiv/ a.
petabyte /'petebait/ n.
pharmaceutic(al) / fa:me'sjutik(a)/ a.
phishing /fifip/ n.
phosphorescent  / fosfaresant/ a.
photocopier /fsutsu'kopie/ n.
physiologist / fizf'oledzist/ n.
pickup /'pikap/ n.

pictorial /pik'toiriel/ a.
pinpoint /'pinpaint/ V.

piracy /'paieresi/ n.

pirate /'paierst/ V.

pit /pit/ n.

player piano

playwright /'pleirait/ n.

plaza /'plo:ize,'plee-/ 1.

pluck /piak/ w.

plus /plas/ ad.

pointer /'pointa/ n.

police /peliis/ .

pollutant /pe'lu:tent/ n.
polymorphic /polima:fik/ a.
polymorphism /.polimoa:fizem/ n.
pool /pul/ W

pornography /po:i'nagrefi/ n.
port /po:t/ n.

port number

portability /.po:te’biliti/ n.
portal /'po:tel/ n.

postal money order

pothole /'potheul/ n.

power grid

pragmatic /preeg'mastik/ a.
precede /.pri:'si:d, pri-/ V.
precursor /prir'keise, pri-/ n.
predate /prirdeit/ wv.
predecessor /'pridisess; pre-/ n.
preempt /.pri:'empt, pri-/ .
prehistoric  / prithi'starik/  a.
premature /.prema'tjus; pri:-/ a.
premium /'prizmiem/ n.
preparatory [ pripeersteri; -towri/ a.
preprocessor /pri:'preusese/ 1.
presentation software

print server

printer /'printa/ n.

printing press

AL (9A)

KR (5O

WA ERE 4C)

BEY, THLFEN 60O

HIZEH: 25 (U B AN A
P4yt (10B)

RBOEK 2AD
HEIHL (2A)

A (1B)

BE: BA BE OO

AERRE, BrE; BRAEH 2B

HRmE--- N E; WE (5B

B, HR, BE (10A)

Hegy, %A JEEME (10
MK, M A
HEHE (4A)

RIfEZR (5C)
OB SR h mEHHE R BHX
GETEED T (8A)

w; &, X (1O
() Ahmih; Hak
BE Obtr): H|rE, R (2A)
W HVER: B, BE (10
SRR (9B)

% (F) ® GO K, &K (10B)
L5, FEHE 3B
- —iaA, A (8A)

[B#R] B EER) R (110

WO, @0 (8B)

WEOS (8B)

[, BTHE® (5C)
i1/, AH (124)

HEBUCE (120)

BHEMS, YR (9C)

B (9B)

PR LR, ELHN: EAEXH (5O
ShEE--2 8T, BT (4A)

I (1A)

EHHPLETF (EET) QA0C)
AUfE: BIE: BUEK, KW 2C)
mseHll: 5%k, b, WA 2B)
SERTE (2B)

AR, SR8, BH (5A)
o, BAMMNG: InfER (4B)

KRR, TEEN 6B
WAL R, FiAEZE (3B)

B (11A)

FTEIR %58 (TA)

FTEIHL (1AD
ERRIBL (11C)
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privacy /'privesi, 'prai-; ‘prai-/ n.
privacy policy

privileged /'privilidzd/ a.
procedural language

procedure call

Pprocess switch

process table

procure /preuvkjue/ V.
profitable /'profitabl/ a.
program module

program unit

programmability /,preugreema'iliti/ n.
programming construct
proliferation /praulife'reifan/ n.
prompt /prompt/ V.

prone /praun/ a.

proofread /'pru:frizd/ .
proofreading /'pru:frizdin/ n.
propagate /'propegeit/ V.
propagation /.prope'geifen/ n.
proprietary /pradpraistari/ a.
protocol /'preutekal/ n.
protocol suite

prototype /'preutstaip/ n.
prototyping /'prautedtaipin/ n.
prover /'pruzve/ n.

provision /predvizen/ v.
punch card

punched card

punctuation /.panktjueifen/ n.
punctuation mark

pursuit /pe'sint/ n.

quality seal

quarantine /kworentiin/ V.
query /'kwiari/ n.

quip /kwip/ n.

quotation marks

B, BF (1A

BRBUE (120)
EHEHNN: FFN (6B)
AREST GA)

HERAE 20

RS (2B)

L (2B)

@, &/ Xh GA
FHEEKN, AERAN (9C)
BrEsR GA)

BFrHm (5A)

&R OF) # Qo
WESH 30O

B, TR (10A)

R, IRME (4A)
B---@WEK, 5F--0 (12B)
Bx (11B)

BX (11B)

1% B9, &3 (100)
fo4h: 9, 3E (100)
HHK, TR 80 (7A)
i 20

P, BMEE (TA)

BRE: BEHL QA

R, BRFER (FRitih): BHR (5A)
EHRF (3B)

fiEny, $REE (9A)

FHFH (4A)

FHEH (1A)

BARKS GA)

FAMS (8C)

iB3K: B (6C)

FREREE (120)

R% (10B)

#H#H (20)

WiE, HHEWE (1A
(8] (—xb) 3|8 (8C)

qwerty /'kwe:ti/ n. (0 FRHEST UL (IR qwerty keyboard) (1C)

R
radio button B (#) 4, MEEHE 4B)
radio frequency HH: LREME (9B)
radio-frequency identification SHBRF (9B)

rage /reids/ V. B&: BWREAT (110
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railroad car

rampant /‘reempent/ a.
random /‘rendam/ a.
random-access memory
read-only memory

real time

realign /riza'lain/ wv.

recipe /'resipi/ n.

recipient /ri'sipient/ n.
recourse /rika:s; ritkairs/ n.
recur /rike:/ W

redundancy /ri'dandansi/ n.
redundant /ri'dandent/ a.
reference /'refsrens/ n. & v.
reformat /.ri:'fo:meet/ V.
refrigeration /refridzereifen/ n.
refund /'rivfand/ n.

register /'redziste/ n.
registrar /red3i'stra:, 'redzis-/ n.
registration /.redzi'streifen/ n.
registry /'redzistri/ n.
regression /rigre[en/ n.
regression test

relational database management system
relational language

relay /ridlei/ w.

release /riliis/ n.

reliance /rilaisns/ n.
remote sensing

rental /‘rentsl/ n.

repeater /ripiite/ n.
repetitive /ripetitiv/ a.
replica /'replika/ n.
replicate /'replikeit/ v.
repository /ripoziteri/ n.
reprisal /ri'praizel/ n.
repudiation /ripjurdieifan/ n.
reputable /'repjutebsl/ a.
reseller /rir'sela/ n.

reside /rizaid/ wv.

residential /.rezidenfd/ a.
resiliency /riziliensi/ n.
resize /rir'saiz/ V.
respondent /ri'spandent/ n.

retailer /'riteila/ n.
retailing /'ritteilin/ n.
retina /'retine/ n.
retina scanner

retrieval /ritriive/ n.

(E) KEZEH (80)
B LB (124D
FENLAEY: RS (QAD
PEWL (FEBL) A2 (2A)
HigfFEs QA)

SERF (6C)

EHRAE WA

vk, | & (80
B2E: BFEA 40O
BRN; #iE5iEXK; kB (10B)
HR4E:; REHE (50
TR Q20

JLEH (7B)

5, 2%, &M (3C) /51, 8% (2B)

EFHRANL (44D

A HE (9B)

B BE (110)

FHEE A
HAEMRSE (8A)

Hid: EM (6B)

MR Bic#® (100)

[ (5B)

B3R (5B)
XABEEEERLE (6A)
KRBT, HREF GA)
BhHEE: £ B Q0
(BRFREER) RE: BAfF (3B)
KEE, K 4O

B (6C)

T, HE (90

ek, HRE (70
EHK (1B)

S, #N (6A)

H2H, EF (6A)

FHEE, 8F Q0

WE (11C)

B FIL (120
BFEFH (120

e, REHE (120
HE, BE 0B

BEm: &8 9B

i HEH A
RN, EERST (4B)
(FHR) (REARZN) HAENSR,
CGRER. FERK) EE8A (10A)
T €5 9B)
F&£ (9B

PR (12A)
VMR (12A)

& QA
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retrieve /ritriiv/ V.

revoke /ri'veuk/ V.
revolutionize /.reva'ju:fanaiz/ v
rigid /'rid3id/ a.

rigidity /ri'dziditi/ n.

rigorous /'rigeras/ a.

ring topology

roam /raum/ V.

roboticist /reubotisist/ n.
robotics /reubotiks/ n.

robust /reubast, ‘raubast/ a.
robustness /reubastnis, reubast-/ n.
rodent /'rsudent/ n.

rollback /'reulbsek/ n.
romance /rodmaeens, reumeens/ n.
rootkit /'ruitkit/ n.

roulette /ru:let/ n.

roulette wheel

route /ru:t/ w.

router /'ru:te/ n.

routine /ru:tiin/ n

routing /'ru:tin/ n.

routing algorithm

routing path

runtime /'rantaim/ n.

ranway /‘ranwei/ n.

safeguard /'seifga:d/ .
sandbox /'sssndboks/ n.
sarcasm /'sa:keezem/ n.
scalability /.skeila'biliti/ n.
scalable /'skeilobl/ a.

scale /skeil/ W

scaled-down /'skeilddaun/ a.
scanner /‘sksena/ n.

scenario /sina:risu/ n.
scheduler /‘fedju:da; 'skedzu:agler/ n.
schema /'skiime/ n.

scroll /skroul/ v.&n.

scroll bar

seamless /'si:mlis/ a.

search engine

secrecy ['sitkresi/ n.

Secure Sockets Layer

segment /'segment/ n.
segmentation /.segmen'teifen/ n.
segregate /'segrigeit/ v.

BE (1B

B4 KR (6A)
FREFEMERZE (9O

BH QA

%, ZIR (4B)

TEER: FERR (3AD
HRRIMER (TA)

B B (90

PLEEA CHIE#RE) £ (1B)
Ve A% PLBRBAEAR (1B
feHr, REM (1B)

Rttt EEME (6C)

G EHZ (R, R, FREZ) (90
B, [FR: EFEiT, EF QO
IR, HEFXFE (5O
RIAESE (10B)

BHE (110

(RS LD 8248 (11O
GEfsEsR) Ri%, #i3 (70)
Mg (7B)

FiE, BlITER 4A)

PREERE (40)

BREHEVE (40)

BRI RERE (7B)

BITEF %] (3B)

(HLiZH) BB (7C)

TRy, % (9A)

(BOLEAER P HFEHRE) Wik (10B)

WH, £F (114D
ATgERE, WIBRZETE (6C)
IR, RIfE4ER (6C)
2%, (6 BFEFHE (9A)
BRHAgERE (1C)
PG PR A
FE: BN HE 9A)
HAERAF (2B)

B Bk HE (20
B3 (4B)

®ah%k (4B)

TEM (6C)

BESI%E (60

wmaE: REF (10A)
BEEEE (B0 (120)
B: RE BRFE 3A)
(BRF) 78, 4% 40
FBEE: 3 (3B)
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selfcontained /.selfken’teind/ a.
semantic /simentik/ a.
Semantic Grid

Semantic Web

semantically /si'meentikali/ ad.
semantics /simeentiks/ n.
sensor /'senss/ n.

sensor network

sensory /'sensari/ a.
sequence number

sequential /sikwenfd/ a.
serial /'sioriel/ a.

server /'se:ve/ n.

server cluster

server farm

session /'sefan/ n.
severity /siveriti/ n
sexual orientation

shaft /fa:ft/ n.

shared lock

shell /fel/ n.

shipping /'fipin/ n.
shoplifting /'fopliftin/ n.
shopping cart

shopping mall

Short Message Service
showbiz /’Jeubiz/ n.
shuffle /[afl/ v

shut-in /fatin/ n.
signature /'signetfa/ n.
signature file

simulate /‘simjuleit/ v.
simulation /simjulleifsn/ n.
simultaneous /simd'teinias; sai-/ a.
site map

skip /skip/ w.

slack /slek/ n.

slash /slef/ n.

sloppy /'slopi/ a.

slot /sibt/ n.

slot machine

small-time /'smo:l'taim/ a.
smart card

smartcard /'sma:tka:d/ n.
smartphone /'sma:tfeun/ n.
smirk /smatk/ V.
snapshot /'sneepfot/ n.
snoop /snu:ip/ W

social network

social networking

&6, MraEM (100

B () 1 (9B)

EX R (9B)

BXM (9B)

EEX E (3B)

B\ () (100

%, BT H UB)

fERRRMLE, HBRMN, BaM (6C)
B, BRER (1B)

(W) F5 (8B)
MR (4CD

BITH: EEM (2A)

fR%E48; REBRFE (10)

R BEH (9A)

KEHURFEE (9A)

g (B, &% 40

BIZL; FEE; ™FE (100)

Ot S E AR HHEUR, MR (11A)
B (1A)

= (6B)

5t AWMERER: MR4BEEFE (2B)
Bk, Bi; MiEdk (8B)
CRIEESIERSIITHD WERYI\G (9B)
M¥%E (12B)
(F—-@HAYEFTEZHIEER) BWHH.L (9B)
HfE (B%> (9O)

() #BEMIT,; BEA (= show business) (8C)
B¥E, ¥ OHMTAESH—FEE) 2B
AHEESMHIA: BMRZERMA (12C)
CAS R RHRE: SWRE (108D
Fa3H (114

i, fE (10

B, fHE Qo

Ft CRE) #1 (1C)

Mk E (11B)

- Se - SUC):))

B &) (1B

#Lk, #H4L 2B)

(0) DR &ElK (11A)

Bektl, Bk (110

ATER (—HBRERHNBL (110)
(A KREM, EXEEH (110

HHE+E 9B)

ek (90

HHEFH (1O

BE: #RHBE (11A)
RiE; B%, BEE; HAITE (6B)
B ITE (1O

HATRLE (6C)
HATMLE (9A)
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social security number Hezd (BER. ) 5 (3 (6A)

societal /se'saietel/ a. 46 (9B)

socket /'sokit/ n. e, HH: BEF (120

software agent ®AE (9B)

software overhead BHEFR 40

software package K (3B)

software routine BH4HIRE (8B)

software suite RHEH (12B)

sophistication /sefistikei[en/ . Bt R GA)

sound card BPE Ao

source code B D B 3B

source file W (4A)

source program TWRF 4A)

space /speis/ n. 2, ZH (80

spacing /’speisin/ n. faIf® (1A)

spam /spem/ n.&vV. BIRERM (11AD / (F)--) RIEBIREEH (11A)

spammer /'spems/ n. WA REE (110

sparing /'speerin/ a. TR AWHEN (114D

spatial /'speifdl/ a. =[|IF (9B)

spatiotemporal /.speifiodtempersl/ a. B2 H (6C)

spec /spek/ n. (0) WABBEE: #KE, BT (= specification) (5B)

-specific /spi'sifik/ comb. form R “BER” “NFREH” 40

specification /.spesifikeifsn/ n. BEEiRE: [EE~s] M, MHE UB)

spectrum  /'spektram/ n, ik, R¥; ¥E O9B)

speculative /'spekjulativ, -lei-/ a. R SR B (1B)

splash page BEHIH, TER, WE®TE (11B)

spoof /spuif/ w. mkig, B (3B)

spreadsheet /'spredfi:t/ n. BFREE, BTHER (10

spreadsheet program BTHEEREF (114)

sprout /spraut/ V. K#F: KH (1B)

spyware /'spaiwse/ n. A& A (10B)

square bracket HHES (30

star topology ERmIEH (7A)

state of the art CEFRL BEARSLITHRE NN ZRKE,
BHAKF (10A)

stateless system TRERLE (12B)

statement /'steitment/ n. EH] (3A)

statistician / steeti'stifen/ n. iR gt (1A)

status word REF 2B

stealthy /'stelBi/ a. farfmiiRn, BEPRTH, HEKM (10C)

stock quote RFATHE 4O

stock-keeping unit PEfFEAL (12B)

storage register FHHHFR A

storage server FiEREE (10

store /sto:/ n. 6 (3 QO

storefront /'sto:frant/ n. JEHE, HE (120

straightforward / streitforwed/ a. BEHM: EEM: FMRH QO

strategically /stre'ti:dzikali/ ad. ek b, SRekdh (11B)

stream data WEHE (6C)

strive  /straiv/ V. Bh; HhE (B
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structure chart £EHE (4B)
stylus /'stailes/ n. ([H] -luses Bi-li/-ai/) FWAE, HE QA
subconsciously /.sabkanfasli/ ad. TREIRRL, #ERM (11B)
subdirectory /.sabdirektsri/ n. THX (2B
submarine /.sabma'ri:n/ n. HBRE QA
subnetting /'sabnetin/ n. TR, FRAR (7B)
subroutine /'sabrusti:n/ n. TEE, 7 BT BF QA
subscriber /sab'skraiba/ n. AP, TP 90
subscript /'sabskript/ n. T, faiE (3C)
subscription /sab'skripfen/ 1. T TR (9A)D
substrate /'sabstreit/ n. g, #ERE (A
subvert /seb've:t,sab-/ V. WiE, (BT B BEEL (20
sue /fsju:;; sur/ V. B4, 'iF (1o
suffix /'safiks/ n. JE& (BA)
suite /switt/ n. (FX%r) RF, 4, £ BRER) £4 (7A)
supercomputer /'sjinpekempjute/ . HEHENL, BERUEN QA
superconductivity /'sjipekondak'tiviti/ n. e (H) £ dA)
superfluous /s/:'pe:flues/ a. LRI HFEK 3B
supervisor /’sfuipovaize/ n. BE (AN BEA; H8E (11A)
supply chain HENEE (9B)
suppress /sa'pres/ V. el #l: BHIE (10A)
suppression /sa'prefen/ n. IE#l; % (9B)
surf /so:f/ w. (ZE-++) MR (9C)
surveillance /se:'veilens, se-/ . B (6CH
susceptible /seo'septebl/ a. 52 EWE] (10) (10A)
suspicious /sa'spifas/ a. ATEER) (10B)
swap /swop/ V. A (10C)
switch /'swit]/ n. TH (|ED); FFRs B (A)
symptomatic /simpte'meetik/ a. YERTER (BRAEIR) B REM (o) (5C)
synchronization /.sinkrenaizeifan/ n. H: (k) (3B)
synchronize /'sinkrenaiz/ . () FEE; (B i o
synchronous /'sinkrenas/ a. FIEFE; R (40
synchrony /'sinkrani/ n. B (HED: RIZE () Q0
synergistic /sina'dzistik/ a. WK MEERR: thER (9B)
synonym /'sinanim/ n. [ X8 (6C)
syntactic /sin'teektik/ a. () alER (3B)
syntax /'sintseks/ n. i (3A)
system call RRFAH (4A)
system crash AR (10A)
system integration RELER (40)
system routine g 4T B %) WA

T
tablet computer SEAR R (9B)
tack /tek/ W. Fn, b, B (on) (9C)
tangible /‘tandsebl/ a. ATARRRY, FIEH: BEK (9B)
tapestry /'teepistri/ n. 1 BHE 4A)

targeted /'ta:gitid/ a. FBFR: fmBEAK: HEANBRE (80
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technicality /teknikeeliti/ n.
technologist /tek'noledzist/ n.
telecom /‘telikom/ n.
telemedicine /'telimedisin/ n
teleoperation /.teliopareifen/ n.
telepresence /'teliprezans/ n.
teinet /'telnet/ n.

template /’templit/ n.

tenant /‘tenent/ n.

terabyte /'terebait/ n.
terminate /‘ta:mineit/ wv.
termination /te:mineifan/ n.
terminator /'te:mineite/ n.
terminology /ta:minoladzi/ .
test barness

test script

testbed /'testbed/ n.

textbox /‘'tekstboks/ n.

text box

text editor

texting /'tekstin/ n.

textual /‘tekstjusl, -tfual/ a.
theorem /'Giaram/ n.
theorem prover

thermostat /'Bo:mawsteet/ n.
thread /Bred/ n.
three-dimensional /'Bri:dfmenfenal/ a.
throughput /'6ruzput/ n.
throwaway /'Grauswei/ a.
thrust /Orast/ n.

tier /tis/ n.

tightly coupled system

time slice

timer /'taime/ n.
time-sharing /'taimJeerin/ n. & a.
token /'touksn/ n.

token ring

toner /'touna/ n.

toolset /'tu:lset/ n.

top-level domain

topology /taupoledsi,to-/ n.
tornado /ta:'neideu/ n.
torpedo /tor'pirdeu/ n.
touch screen

touch-sensitive /'tat[.sensitiv/ a.
touch-sensitive screen

trackball /‘treekbo:l/ n.
tradeoff /'treidof/ n.
trafficwise [ 'treefikwaiz/ ad.
tragic(al) /'trsedzik(a)/ a.

AR (HH) QO
BARER: () HAR, HEF (6C)
H{F (= telecommunication) (9B)
mREZE (9A)

wrRtkte, ERE (9B
EREE8 (9B)

LFRHE Telnet ] B E RN (FBF. RS (8B)
BiR (5C)

P, ABA (9

RFEH, FLFT (6C)

() £k 2B)

g, &k 4o

mEER, W RER (TB)
[E8&] A3E (7A)

RRHERE (5B)

FA A (5B)

REE, WikE (5B)

XAk (BRIESC. XXF) E (11A)
XA (12B)

XEFRERF, XEREHE 4A)
KHEAE (9C)

XAR, EXH (2B)

EE (3B)

EBIFHER, EHEIFAE 3B)
BEAsZHATR, HREE 9B)
®HE, &% 3B)

=4, SRR (IB)

& (9A)

ERREMAN, —REFEHR (5A)
i, E8: B (10A)

) B QO

RERERE (40

mE A (2B)

ey eE, w2 ENRERSE (2B)
st (EARFE) (M) @B)
BlbR, M (7A)

BUARER, SMF (7A)

B, 85 QA

BRETR, TR# QO
TkIEE (8A)

i (8D, R (TA)
EER (10

E (1A)

fehipE, MR (1C)

s (10)

BB (1C)

RELER, $UEFER (2A)

P, WE; (AF) TH (50
EAEAE (7C)

AR () B BBE (5O
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transaction /treen'zeek| o, -'seek-/ 1. X5 $£% GEED, #m (4#) (1A
transient /‘treenzient/ a. MER: WEE 40
transistor /treen'ziste, -'sis-/ n. g (1A)
transit /'tresnsit, -zit/ n. =%, E#% (120
translator /treensleite/ n. MERER, BEE O
transmitter /treenzmite; treens-/  n. REHL: Kik#E (8A)
trapdoor /'trsepdo:/ n. BEBHIT, K& (10C)
triad /'traied,-ed/ n. =H—F (FE4): =f—#% (10A)
trigger /'triga/ v.&n. ik (2C) / FI1R%; MkE (100)
Trojan / ‘treudzen / (horse) n. P ARGERF (30R%) GB)
trust delegation BEZEHE (9A)
trustmark /‘'trastmatk/ n. fFERRIE (120
trustworthiness /'trastwa:dinis/ . EHREE: 95 TH 40
trustworthy /‘trastwe:di/ a. HBEER: sIER; THRK GB)
tuple /‘tapl, tinpl/ n. JToH, FHH (6A)
tussle /‘tasd/ n. i, FHE (110
tweet /twitt/ V. LHERE, EGE (9O
two-dimensional array ZHHA 30
two-dimensional table TR (6A)
typically /'tipiksli/ ad. —fHe, ®E A0
typo /'taipeu/ n. T (ERHEED) £#iR (11A)
U

ubiquitous /ju:'bikwites/ a. HREER, TAAER (60
unattended /.ane'tendid/ a. BAEER: WAREHE (9B)
unauthorized /.An's:8eraizd/ a. REFAN (3B)
underlie /.ande'lai/ v. - FER (BEEED; X#F (1B)
underline /'Andelain/ n. TRiZ% (8C)
underlying /.ande'laiin/ a. AN, WEH QO
undertaking /.ande'teikin, ‘Andet-/ n. £4%; F (8A)
underway /'ande'wei/ a. HEHITTHH (3B)
unforeseen /.anfor'siin/ a. APULEIR: BEZ MY (1B)
unified /'ju:nifaid/ a. Zi—m (6C)
Uniform Resource Locator Z—R/IFENA, KRB ELI2R (8C)
unify /'ju:nifai/ v k&, &—: F—% UB)
unimpaired /.animpeed/ a. REZHH): KHEIFFH (10A)
union /'ju:njen/ n. R EXXREE), A (BEEXA) 3B)
unit testing BITHIA (5A)
unscrupulous /.an'skru:pjules/ a. BRLEMHK; EXHE (100)
unstructured /an'straktfad/ a. g, BAREEH (HERE) 1,

AR (1240
unsubscribe /.Anseb'skraib/ V. BT, BT (ERITERD (10B)
update /'apdeit/ n. B B (6B)
update /ap'deit/ V. EH: B 2B)
upgrade /Ap'greid, 'Apg-/ V. fEFHE; & (20)
upload /.apleud/ V. i, BB (9C)

uppercase /'ape'keis/ a. (F/) KER (8A)
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use case &l (5B)
user ID HF#RIR (&) (100)
utility /justiliti/ n. SRR, AHBF 4A)
utility package SHRAR, AHEFE (A
utility program SRR, AREFE (4A)
utility software SRS (8B)
utilization / justilai'zeif en; i'z-/ n. FH (A
Vv
vacuum tube EZE (1A)
validate /'veslideit/ v. Bk C-HHO, EE, KIE 4B)
validation /.veeli'deifen/ n. ik, RiE (5A)
validity /veliditi/ n. B (¥ (10A)
vector /'vekte/ mn. e <& (100)
vend /vend/ V. HE (LEN4HESE) . HERILHE (90)
vender /'vends/ n. ¥ K TR (80
vending machine g asiEREL (9C)
vendor /'vende/ n. E£E: K B (3B
verbal /'ve:bal/ a. s8N XFEE; nke Ao
versatile /'ve:seotail/ a. ZHR®&K, EAK A
versatility /wve:se'tiliti/ n. TH®: BAM 10
versus /'veises/ prep. Xf; He--fH% (EAHED) (10A)
viable /'vaiebl/ a. PISEAIiTH; Iy (1B)
video display VMEBR (3B (A)
video game BFHR (2A)
videogame /'vidisugeim/ n. BF#HR (10
videogame console BFHRAL (10
view /vju:/ n. #HE Gae
vigor /'vige/ n. 1 ¥ W (6C)
violate /'vaieleit/ v. B, ER (11A)
viral /'vairel/ a. WE () #; FESIEN (00
virtual /'ve:tfuel/ a. EEH (1B)
virtual machine BB B G L 4o
virtual memory (D 77 (6&8%), BRLEME (38), BEAE 2B
virtual reality BRME (IB)
virtualization /ve:tfuolaizeifen/ n. ERME (9A)
virtualize /'ve:tfuslaiz/ w. B (9A)
virus signature ARERIEAE (10B)
visualization /.vizjuelaizeifsn/ n. Ak, EWAL (1B)
visualize /'vizjuelaiz/ V. fEaTR4k, fFer L FEWL (4B)
volatile /'volatail/ a. BHRE: BEH QA)
volatile memory S RUETFIERR (2A)
vulnerability /wvalnarebiliti/ n. SEB Ry ARES (B (10A)

vulnerable /'vAlnarabl/ a. fEsst; 5 ZEEHN (3B)
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W

wade /weid/ v. B, BHEHATE (11B)
walkthrough /'wa:k@ru:/ n. EHE (5B)
warehouse /'weahaus/ n. R, HE (6C)
warehousing /‘'weehauzin/ n. FHEE, A\B (60)
warrant /'worant;'wo:-/ v.&n, iFHH---RIEY (FHHE);
NE (6C) /#FM (4) (110

waterfall /'woitefo:l/ n. B (4B)

waterfall model WABRL (5A)

wearable computer AR, FRAGEEN 90
Web browser R4 K3k (20

Web community Web #X, MK (6C)

Web page (4 MW (10)

Web server TR RER (8C)

Web site Mys, WE Ao

web-authoring software

ML SEKMA (11B)

webmaster /'webmaista/ n. B EE R (11B)
webpage /‘webpeids/ n. PR (11A)

website /'websait/ n. M, e (11A)
whereby / hweobai/ ad. A BUL OA)

white box testing A&ZRRA (&) (5B
whiteboard /'fwaitba:d/ n. BEBER (11B)
whitelist /'fwaitlist/ n. AZHE (10B)
whitelisting /'/mwaitlistin/ n. HZEm% (10B)
wide area network T 5B (6A)
wildcard /'waildka:d/ n. BECRF, JTHERF (BC)
wildcard character HEM (8C)
wink /wigk/ V. BZRR: EHRIE, HRE (11A)
wire transfer HIC (120
witty /'witi/ a. R EiEREY (114)
word processor XFRERMAE (11A)
workflow /'woikfleu/ n. THER (9B)
workload /'weikleud/ n. THE; TEME (9A)
workstation /'werk.steifen/ n. THEH (1AD
worm  /we:m/ n. ¥ (R#E) (10B)
wristwatch /'ristwotf / n. FR Q1A

V4
zebra /'zi:bre,'ze-/ n. BY (9C)

zombie /'zombi/ n.

wHF, #57: B GERD (100)



ANSI
ANSI/SPARC

API
APSE
AWS
B2B
B2C
B2G
BASIC

BIOS

c2Cc

CAD
CAPTCHA

CASE
CBSE

cc

CD
CD-ROM
CIA
CLOS
CNN
COBOL
CcoD

Abbreviations

(HEREIER)

3rd Generation

4th Generation

American Broadcasting Company

artificial intelligence

Algorithmic Language

American National Standards /nstitute
American National Standards nstitute Standards
Planning and Requirements Committee
Application Program /nterface

Ada Programming Support Environment
Amazon Web Services

business-io-business

business-to-consumer
business-fo-government

Beginner’s All-purpose Symbolic /nstruction Code
blind carbon copy

Basic Input/Cutput System
consumer-fo-consumer

computer-aided design

Completely Automated Public Turing Test to
Tell Computers and Humans Apart
computer-aided software engineering
component-based software engineering
carbon copy

compact disc

compact disc read-only memory
confidentiality, integrity, and gvailability
Common Lisp Object System

Cable News Network

Common Business-Oriented Language

cash on delivery

F=RBIFHFEEHER OO
FNRBHBEFEHER (9C

EXEITBAT 8O

ALER (B

ALGOL T, HEET GA)
ZEEFHEDSE 40
(EEFFEHSHFERHNERTRKERS
(6A)

NMHABF#&O (3B)

Ada PRI FHTE 20

T E@RERS (9A)

kX Nk (12A)

AT HRE (12A)

ANV TBF (124D

BASIC &R, #VIFEBATSHESH A
X (11A)

EXxBA /BHEZ QA
HREMHRE (124)

WEHSBET 20

2AFHX S EHARKER W, BiE
B 1o

WEHHBI ST E (20
ETAHKERGTIE (5A)

ik (11A)

K& (120)

Rkt () QA

PLEHE., RRESTHE (104)

3L Lisp R ERGE (50

(XE) FLEUFEM (8C)

COBOL 55, HM#VHFBEHES QA
WAEMK, TRAAE (120
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CORBA
COTS
CPU

CRM

CRT
CSMA-CD

DARPA
DBA
DBMS
DCS
DMCA
DNA
DNS
DSL
DVD
EDI
ENIAC
ERM
ERP
FAST

FORTRAN

GAE

GPS

GUI

HTTP, http

HTTPS

IBM
IC

Common Object Request Broker Architecture
commercial off-the-shelf

central processing unit

customer relationship management

cathode ray rube

Carrier Sense Multiple Access with Collision
Detection

Defense Advanced Research Projects Agency
database administrator

database management system

Digital Collection System

Dipgital Millennium Copyright Act
deoxyribonucleic acid

domain name system

Digital Subscriber Line

digital video disc

electronic data interchange

Electronic Numerical ntegrator And Computer
entity-relationship model

enterprise resource planning

Framework for the Application of Systems
Techniques

Federal Bureau of Investigation

Sfrequency modulation

Formula Translation

File Transfer Protocol

Google App Engine

Graphics Interchange Format

Global Positioning System

graphical user interface

high-throughput computing

Hyperrext Markup Language

Hypertext Transfer Protocol

Hypertext Transfer Protocol over Secure
Sockets Layer

International Business Machines

integrated circuit

A2HMBERNRE (BF) #R4EH 3B
SRR AW, BARAN A
bR (10)

BPAXARER (12B)

PRt EE (2A)

HHM RN BB R (P
(7A)

(RE) EHEFRREFIIRIT (A
BUEEERR (6A)

BIREEHERLE (6A)

BERERGE (110

(HE TR, (TREENTFRITR A10)
REBERER (6C)

BERAK (8A)

BFHFP LB (8A)

By (B0 M (10

HFHERZR (124)
HFBFEB S ENL, ENIAC N (1A)
LR RBR (6A)

AP BRI R) (12B)

REHANAESR (4B

(RH) BEEAR (110

W RR%) . HEAF A0
FORTRAN &5, AXBEEFEST GA)
AR (8B)

HHMNAGIE (9A)

B R (11B)

28 (PB) B R4% (10
BEMFRE (2B

HEH (B) 1 9A)

A (%) XHFLEST (80)

A B CREE SR il 20
(R &2 (EEEN 8 (&) X&#t
B EER) B 120)

(XE) HEFEHAIEAR (10)
£EHE (1A)
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LCD
LISP
LSI

MDD

NIST
OMG
OOAD
OSI

P2P

PC

PDA
PROLOG

QoS

RC2
RDBMS

RFID

Internet Corporation for 4ssigned Names and
Numbers

International Computers Limited
identification

information engineering

Internet Explorer

Internet of Things

Internet Protocol

Internet Protocol version 6

International Organization for Standardization
Internet service provider

iformation rechnology

Joint Photographic Experts Group

kilobyte

knowledge discovery from data

focal area network

liquid crystal display

List Processing

large-scale integrated; /arge-scale integration
metropolitan area network

megabyte

model-driven development

Near Field Communication

Nationa] Institute of Standards and Technology
Object Management Group

object-oriented analysis and design

Open Systems /nterconnection

peer-to-peer

personal computer

personal digital assistant

Programming in Logic

Quality of Service

random-gccess memory

Research Compute Cloud

relational database management system
radio ffequency

radio-frequency identification

HEM A RS B bk A (8A)

BEFHENARAR 2C)
SUEH, H4HR5), #iR (10C)
ERILE 4B)

D HEEMREE (80
VB (9B)

IP ¥, MABREMY, PRI (BAD
IP #HL58 6 L (9B)
EERFRAER AR (40
BRI AR 3R GL S (8A)

FERER (9A)

BABREFR/N4 (11B)

FE9 (2B)

MEEE B RBLAR (6C)

RER (TA)

BRER (29 A

LISPESE, RLHIET (3A)
KBRS (BBR) (1A)
WM (7A)

kFEH (2B)

BERIIEENIT R (4B)

EfE, BEEEEER (9C)
(XE) EFRFESHERTIFEE (10AD
MREEA (40

HE XRS5 (4B)
FRARLETE (20)

XEE (TA)

AMANIHENL, DAHRRB (10
MABFHE 10

PROLOG &S, BEEBEFRIHET (GA)
RS RE (9A)

BEHL (FFEL) f7iE# QQAD
HRHEZ (9A)
KARBIEHEETERA (6A)

HH; ELHAE (9B)

SRS (9B)
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ROM read-only memory HifEmdE QA

SaaS Software as a Service RAEARSS (9A)

SAN storage area network FRHEXEM (%) (3A)

SCM supply chain management VR (12B)

SF science fiction BrELEN R, BB (100

SIMULA Simulation Language SIMULA &5, HEER, BHES GA)

SKU stock-keeping unit EEfF AL (12B)

SLA service-level agreement REAFE (BREFH. F5) Pl (9A)

SMS Short Message Service HERS (120

SOA service-oriented architecture HRREEREH, HHRRBZEME (9A)

SQL Structured Query Language SR EMIES (BA)

SSL Secure Sockets Layer ZEEEE (0O (120

TCP/IP Transmission Control Protocol/Internet TCP/IP $hil, f&HMIEH (B0 / FMbr (R
Protocol RaED> i 4C)

TLD top-level domain Tz (8A)

UK United Kingdom BATEE, &EH 20

URL Uniform Resource Locator G—RREMNF, Z—HFEEMH (8B)

VLSI very large-scale integrated; very large-scale FEAHRAR S R, KRR R, (BB (1A)
integration

VM virtual machine BRI (9A)

WAN wide area network T M (7AD

Wi-Fi Wireless Fidelity TEHRE (9B)

WSN wireless sensor network TN (9B)

WWW World Wide Web TN (2C)

XML eXtensible Markup Language I RIREET 20
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