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Landmarks of Modern Science (1)

[ Computer engineering, genetic engineering and nuclear
engineering are recognized as great achievements in science
and technology of the 20th century. They have dramatically
changed, and will continue to influence the process of human
civilization]

Computer Engineering

A. Computer Engineering involves the development and application
of computer system, which performs tasks, such as mathematical
calculations or electronic communication, under the control of a set of
instructions called a program. Programs usually reside within the
computer and are retrieved and processed by the computer’s elec-
tronics, and the program results are stored or routed to output de-
vices, such as video display monitors or printers. Computers are
used to perform a wide variety of activitie$ with reliability, accura-
cy, and speed.

Development of Computer System

- Computer systems have been classed into three generations.
The first generation consisted of vacuum-tube-based machines. They
used magnetic drums for internal storage and magnetic tapes for ex-
ternal storage. These computers were slow compared to modern ma-
chines and, owing to their bulk, and they required data to be brought
to them. Second-generation computers using transistors began to ap-
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pear in 1959. The internal storage used magnetic cores, with small
doughnuts of magnetic material wired into frames that were stacked
into large cores. This storage represented a tremendous increase in
speed and reduction in bulk over previous storage methods. The ex-
ternal storage also added to increased speed and greater “on-line”
capability as compared to magnetic tape systems. Beginning in
1964, a third generation of computers began to emerge. These com-
puters utilized integrated circuits to increase capability and decrease
size, while integrated technology also provided improved internal
storage capability.

Range of Computer Ability _

4 Computers exist in a wide range of sizes and power. The
smallest are embedded within the circuitry of appliances, such as tel-
evisions and wrist watches. These computers are typically prepro-
grammed for a specific task, such as tuning to a particular television
frequency or keeping accurate time.

4 Programmable computers vary enormously in their computation-
al power, speéd, memory, and physical size. The smallest of these
computers can be held in one hand are PDAs®. They are used as
notepads, scheduling systems, and address books. If equipped with
a cellular phone, they can connect to worldwide computer networks
to exchange information regardless of location.

4. Laptop computers and PCs are typically used in businesses and
laptop at home to communicate on computer networks, for word pro-
cessing, to track finances, and to play games. They have large
amounts of internal memory to store hundreds of programs and docu-
ments. They. are equipped with a keyboard; a mouse, trackball, or
other pointing device; and a video display monitor or LCD? to dis-
play information. Laptop computers usually have similar hardware
and software as PCs, but they are more compact and have flat, light-
weight LCDs instead of video display monitors.

M@ Workstations are similar to personal computers but have greater
memory and more extensive mathematical abilities, and they are
connected to other workstations or personal computers to exchange
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data. They are typically found in scientific, industrial, and business
environments that require high levels of computational abilities.

4. Mainframe computers have more memory, speed, and capabili-
ties than workstations and are usually shared by multiple users
through a series of interconnected computers. They control
businesses and industrial facilities and are used for scientific re-
search. The most powerful mainframe computers, called supercom-
puters, process complex and time-consuming calculations, such as
those used to create weather predictions. They are used by the lar-
gest businesses, scientific institutions, and the military. Some super-
computers have many sets of CPUs®. These computers break a task
into small pieces, and each CPU processes a portion of the task to
increase overall speed and efficiency. Such computers are called
parallel processors.

Future Development

8. With their increasing power and versatility, computers simplify
day-to-day life. Unfortunately, as computer use becomes more wide-
spread, so do the opportunities for misuse. Computer hackers—peo-
ple who illegally gain access to computer systems—often violate pri-
vacy and can tamper with or destroy records. Programs called
viruses or worms can replicate and spread from computer to comput-
er, erasing information or causing computer malfunctions. Other indi-
viduals have used computers to electronically embezzle funds and al-
ter credit histories. New ethical issues also have arisen, such as how
to regulate material on the Internet and the ' World Wide Web® . Indi-
viduals, companies, and governments are working to solve these
problems by developing better computer security and enacting regu-
latory legislation.

9 Computers will become more advanced and they will also be-
come easier to use. Reliable speech recognition will make the oper-
ation of a computer easier. Virtual reality, the technology of interac-
ting with a computer using all of the human senses, will also
contribute to better human and computer- interfaces. Standards for
virtual-reality program languages, called Virtual Reality Modeling

win
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Language (VRML), currently are being developed for the World
Wide Web.

10 Communications between computer users and networks will
benefit from new technologies such as broadband communication sys-
tems that can carry significantly more data and carry it faster, to and
from the vast interconnected databases that continue to grow in num-
ber and type.

Genetic Engineering

14 Genetic Engineering is the alteration of an organism’s genetic,
or hereditary, material to eliminate undesirable characteristics or to
produce desirable new ones. Genetic engineering is used to increase
plant and animal food production; to diagnose disease, improve
medical treatment, and produce vaccines and other useful drugs; and
to help dispose of industrial wastes. Included in genetic engineering
techniques are the selective breeding of plants and animals,
hybridization (reproduction between different strains or species),
and recombinant DNA. ©

‘Selective Breeding and Hybridim

X2 Selective breeding and hybridization are genetic engineering
techniques that have been used for thousands of years. Selective
breeding of plants and animals is used for increased food production.
Examples are the selection of corn for increased kernel size and num-
ber and the selection of cattle and pigs for milk and meat yields. Hy-
bridization involves crossing different strains or species in an effort to
combine the most desirable characteristics of both, as in the crossing
of horses and donkeys to produce mules.

Recombinant DNA

13 A new technique known as recombinant deoxyribonucleic acid
(DNA), or gene splicing, allows scientists to alter an organism’s
genes directly by joining its DNA to the DNA of a second organism.
When introduced into another organism, the resultant recombinant
DNA permanently changes the genetic makeup of that organism and
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alters the proteins that its cells produce. The change is passed on to
descendants of the genetically altered organism.

J4 Recombinant DNA technique usually involves recombining the
donor’s desirable genes with DNA from a vector (an organism that
can carry the donor DNA into the host). A typical host is a harmless
bacterium, which, by reproducing, multiplies the recombinant DNA
and produces large quantities of the desired protein. Naked DNA can
sometimes be introduced directly into an organism by injection into
reproductive cells. Plants and animals containing recombinant DNA
are called transgenic organisms. _

A5 Recombinant DNA has been used to give crops immunity to plant
viruses, to make them resistant to frost, and to cause a delay in fruit
ripening so spoilage can be slowed. In fish, pith hormone of trout has
been genetically transferred to carp to make the carp larger. Recom-
binant DNA is used to produce bovine somatotropin, and genetically
altered bacteria can be used to decompose garbage or petroleum
products.

A6 Gene cloning ranks as one of the most significant accomplish-
ments involving recombinant DNA. This procedure has enable re-
searchers to produce virtually limitless copies of donor genes from
other organisms, including human beings. To perform gene cloning,
researchers first use a class of bacterial enzymes called restriction
endonucleases to remove from the donor cell a fragment of double-
stranded DNA that contains the genes of interest. Restriction endonu-
cleases can be thought of as “biological scissors”.

Controversies

14 Critics of recombinant DNA fear the accidental production of
harmful disease organisms, the incorporation of allergens in food,
and the displacement of natural plant populations with transgenic spe-
cies. Regulations have established to restrict recombinant DNA re-
search. Questions remain as to the morality of producing transgenic
organisms, the appropriateness of patenting organisms, and the
effectiveness of gene therapy.

(1,500 words)
a-in
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doughnut [ 'dsunat ] n. £ H

stack [ steek ] vt. A, fAR
embed [ 1m'bed | HFA
malfunction [ 'meelf ankfon ] n. * R
embezzle [ 1m'bezl | vt. &R
regulatory [ 'regjulstorr | a. g A
virtual [ 'vaitjual ] a. JE Bk 64
diagnose [ 'daragnouz | v. % B
hybridization [ 'haibridai'zerfan ] n. R

stain [ stemn | n. R, %A
kernel [ 'kamal ] n. ¥
donor [ 'deuns | n. FHakE
vector [ 'vekto ] n. WAF
transgenic [ treens'dzenik | a. HERAY
ripen [ 'rarpon | V. () A&, 3
spoilage [ 'sporlids n. IR, B
trout [ traut | n. “ée

carp [ka:p] n. 2
bovine [ 'bavvain ] a. A28
cloning [ 'klsunig ] n. &
enzyme [ 'enzaim | n. B
endonuclease [ ends'njuzklis | n. R Yok 8L B
cleave [ kli:v] vt. S AR
nucleotide [ 'njuzklistard | n. AR
allergen ['eelagon] n. BER
therapy [ '6eropi | n. 7 %
encompass [ m'kampes ] vt. (2

1. PDAs & personal digital assistants 455 , & 5 “ A SRS B F”.
2. LCD & liquid crystal display B45 5 , & 0 “ Wi 5 B 38”7,

i
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3. CPUs J& central processing units 1455 , & N “ S AbFHES”
4. World Wide Web J7 4 X

5. DNA J& deoxyribonucleic acid 485 , & 1 “ il E A B ER” .

|. Building Up Your Word Power.
Section 1 Testing Your Use of Words
Directions: In this section there are 10 phrases, each of which paraphrases a
word you have learned in the text of this lesson. Read each of them and then
write the word it represents on the line provided.
1. very small living things, some of which may cause disease:

2. pass on from parent to child, from one generation to the following genera-
tions:

the amount that is produced:
the treatment of ilinesses:
a fault in operation:

most powerful, noticeable, or important:
the largest and most powerful type of computer:
to steal:

. able to be carried out or done:

10. a place where things are stored:
Section 2 Using the Words or Phrases in a Context

Directions: In this section there are 10 sentences, and in each of them one word
or phrase is missing. Fill the blanks with words or phrases, preferably those that
appear in the text of this lesson, according to the Chinese prompt given. You
should use the right form of the word or the phrase in the context of each sen-
tence.

1. He a lot of pleasure (M oeeeee 183) meeting new peo-
ple.

2. This advertising campaign has significantly ( Xfeereer 1E
Ti#ik) the success of the new car.

3. Let us now (¥:%)) the next subject.

4. |n our daily life, we must keep out expenditure (€SI 1R

e
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our income

5 He graduaily (FLE) an impressive collection of paintings

6 Nuclear wastes must (4b#) n a safe way

7 His document has been (EPD

8 The whole process of disarmament was well (FE=weeee ZHlT) the
United Nations Security Council

9 The argument on the small details (F£#2) a lot of time of the con-
ference

10 This result can (F] %) one of their most successful election per-

formances of the last ten years

Il. How Much Do You Understand ?

Section 1 Short-answer Questions

Directions: Provide short answers to the following 5 questions based on your

understanding of the text in this lesson Your answers can be given in the form of

simple sentences or short phrases

1 What’s the main feature of the development of computers?

2 What examples are given for the genetic engineering techniques such as se-
lective breeding and hybridization?

3 Which type of nuclear reactor has a promising prospect in future nuclear
power plant? And why?
How are nuclear wastes classified? How should they be handled?
There 1s an opinion that the advanced science and technology might bring

about disaster beyond imagination Do you agree with 1t? Please give your
reasons

Section 2 Reading Comprehension

Directions: In this section there are 10 questions based on Text A and Text B
Each question 1s followed by four choices marked A, B, C, or D Choose the
ONE that best answers the question according to what you've read In the text

1 According to the text, the computer systems have been classified into three
generations in terms of

A 1its speed, capability and size

B its bulkiness, technology and storage
C its function, size and circuits

D 1ts technology, disk and bulkiness
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2. It can be inferred from the text that
A. internal storage
B. transistors
C. integrated circuits
D. magnetic tape
3. Supercomputer is a kind of
A. workstation
B. laptop computer
C. mainframe computer
D. PC
4. Which of the following statements is about the application of in the text?
A. Improvement of medical treatment
B. Curing of various cancers.
C. Increase of food production
D. Disposal of industrial wastes
5. The predominant development in nuclear industry has been in
A. the production of radioisotopes
B. the development of naval-propulsion reactors
C. the development of nuclear power plant
D. the application of radioisotopes in medicine and industry
6. According to the text, regulations have been established to restrict

A. the research of recombinant DNA
B. the development of nuclear power plant
C. the material on the Internet and WWW
D. the development of nuclear weapons
7. Which of the following statements about recombinant DNA 1s true?
A. It is the combination of selective breeding and hybridization
B. It is more traditional and less advanced than gene cloning
C. Gene splicing is different hum recombinant DNA
D. All transgenic organisms contain recombinant DNA
8. Which of the following is associated with a fusion reaction?
A. LWR. B Atomic bomb
C. Hychogen bomb. D. LMFBR
9. Which of the following is excluded from nuclear engineering?
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10.

A. The production of hydmgen bombs.

B. The disposal of radioactive waste.

C. The production of radioisotopes.

D. The disarmament of nuclear weapons.

Which of the following statement is NOT true?

A. Advanced technology will make future computers harder to operate.
B. Genetically-altered organism can pass the change to its descendants.
C. Nuclear power plants can meet our electric energy need for centuries.
D. The effectiveness of gene therapy remains questionable.

lll. Getting It Across to the Other Language.
Section 1 From English into Chinese
Directions: In this section there is an article in which five sentences are under-
lined. First read the article and then translate the underlined sentences into
Chinese. You can use a dictionary to help you if necessary.

The 20th Century Revolution

Words to study

1.

verge HR amelioration MR savant R
decimal +#fif  hypothetical fiRi%AY  stubbornly 7150 )
elude W3k crumble % thermodynamics # 1%
enunciation &% assimilate e suffice B
probe R dimly BRIEY  hitherto A

intervention ¥ subatomic TR FH
(D By the end of the 19th century, the dream of the mastery of nature for the
benefit of mankind, first expressed in all its richness by Sir Francis Bacon,
seemed on the verge of realization. Science was moving ahead on all fonts,
reducing ignorance and producing new tools for the amelioration of the hu-
man condition. A comprehensible, rational view of the world was gradually
emerging from laboratories and universities. @ One savant went so far as
to express pity for those who would follow him and his colleagues, for they,

he thought, would have nothing more to do than to measure things to the
next decimal place.

. But this sunny confidence did not last long. One annoying problem was that

the radiation emitted by atoms proved increasingly difficult to reduce to
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known mechanical principles. More importantly, physics found itself relying
more and more upon the hypothetical properties of a substance, the ether,
that stubbornly eluded detection. Within a span of 10 short years, 1895 —
1905, these and related problems came to a head and wrecked the mecha-
nistic system the 19th century had so laboriously built. The discovery of X
rays and radioactivity revealed an un-expected new complexity in the struc-
ture of atoms. Max Planck’s solution to the problem of thermal radiation in-
troduced a discontinuity into the concept of energy that was inexplicable in
terms of classical thermodynamics. 3 Most disturbing of all, the enuncia-
tion of the special theory of relativity by Albert Einstein in 1305 not only de-
stroyed the ether and all the physics that depended on it but also redefined
physics as the study of relations between observers and events, rather than
of the events themselves. What was observed, and therefore what
happened, was now said to be a function of the observer’s location and mo-
tion relative to other events. Absolute space was a fiction. The very foun-
dations of physics threatened to crumble.

3. This modem revolution in physics has not yet been fully assimilated by histo-
rians of science. @ Suffice it to say that scientists managed to come to
terms with all of the upsetting results of early 20th-century physics but in
ways that made the new physics utterly different from the old. Mechanical
models were no longer acceptable, because there were processes (like
light) for which no consistent model could be constructed. No longer could
physicists speak with confidence of physical reality, but only of the proba-
bility of making certain measurements.

4. There is still no doubt that science in the 20th century has worked wonders.
new physics—relativity, quantum mechanics, particle physics—may out-
rage common sense, but it enables physicists to probe to the very limits of
physical reality. Their instruments and mathematics permit modern scien-
tists to manipulate subatomic particles with relative ease, to reconstruCt the

first moment of creation, and to glimpse dimly the grand structure and ulti-
mate fate of the universe.

5. ® The revolution in physics has spilled over into chemistry and biology and
ied to hitherto undreamed of capabilities for the manipulation of atoms and
molecules and of cells and their genetic structures. Chemists perform mo-
lecular tailoring today as a matter of course, cutting and shaping molecules

i




