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apan may have lagged be-

hind' in the technology of
the moment’, the Internet.
But the country’s traditional
strength — designing and pro-
ducing gadgets® that are chic’,
and  comically’
small — will likely become

more and more important as

convenient

consumers harness® the Net’s
power with devices other than
the stodgy’ personal comput-
er, The high-tech wonders

pictured on the following are already taking shape in the R&D

Labs and design centers of Japan Inc. What they promise is a fu-

ture where so-called “smart” machines really can do it all — a

world of radical advances not just in consumer electronics but in

manufacturing and medicine and even in the nation’s mighty auto

industry. Here is a look at 10 gizmos® that will shape that world:

Micromedical Device Swallow this capsule and it will

cruise’ through your body scouting for' disease, taking
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snapshots'! of trouble spots and even performing microsur-
gery'? where needed. Some will be tiny enough to navigate
the bloodstream and deliver small doses of drugs.

Cell Phone The hand-held device of the future combines
a cell phone, a personal digital assistant and a virtual “secre-
tary. ¥ Ask “her” (nicely) to read out your schedule, dial a
number or order flowers over the Net. Broadband pipes will
eventually allow real-time video conferences and CD-quality
sound.

Hands-free Feeding Device Secom”’s feeding robot could
be a boon®® to the disabled. More the beam fixed to your
head to highlight an electronic image of the grilled" eel
that’s in your lunch box. Then push the “eat” button and
the robot arm swoops down a fork and spoon to grab the re-
al thing for you.

Wearable TV Hang Sony’s slim designer television set
around your neck and catch the news as you wait for the
bus. Pop in a memory stick and screen a video or clips of
junior’s birthday party. The cord functions as an antenna.

Choker®* Walkman Sony’s diminutive'® next-generation
Walkman is worn around the neck like a choker. Call up
music on demand with voice commands or download songs
from the Net. Your choker will also include a mini-camcord-
er'” and possibly a baby cell phone.

Microfactory The factory of the future will fit on a desk
and turn our Lilliputian'™ stuff like microgears’ and cell
phone chips. Made-to-order® consumer goods, too: your lo-

cal pharmacist will have one to customize?! your heart medi-
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cation”? , while your optometrist®® will use one to make your
contract lenses right in the shop.

Home Security System Mitsubishi Electric’ s electronic
“eyes” will watch over pets, check out the delivery boy and
spot burglars®*® while you are out. If anything’s amiss,
you’ll get a warning and live footage® of the action on your
video-capable cell phone.

Electronic Book The print in Toshiba’s electronic book
will look as sharp as it does on good paper, and of course
it’s enlargeable. Better still, the book can read out loud to
you. Choose from hundreds of texts and illustrations stored
in memory, or download a fresh tale from the Net.

Automated Driving System Flip a switch and the Mitsub-
ishi Electric driving system will take over your car — steer-
ing, keeping the right distance behind the next vehicle and
swerving®® to avoid obstacles — relying on sensors aboard

the car and imbedded” in the road. Satellite feeds to the

navigation system tell the auto how to get you where you
want to go. A
Wearable Computer Tape Olympus’ tiny computer to
the back of your hand, and you’ll be ready to search files or
surf the Web with a snap of the fingers®. Worn with a
small screen attached to a headset”, it will let aircraft main-
tenance technicians, for instance, dispense with*® heavy

manuals when they’re working in tight corners.
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Use ful Words and Expressions

15
2:
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10.
H
12.

13,
14.
15.
16.
175

18.

19;
20.

lag behind — fail to keep pace with others % /5

of the moment — of importance or consequence at the
present ¥FIREEN . EEREN

gadget — small mechanical device or tool /NL#H , /)N 3%
p= .

chic — elegant and stylish S#A7,HE/H

comically — funny and amusing 18 A & Kb

harness — control and make use of 2, % F

stodgy — heavy and dull &, Ik

gizmo — small device /NEE ,/NTEIL

cruise — to travel in a specified area for something &
scout for — to make a search, hunt § 3%

snapshot — a photograph which is taken quickly {8
microsurgery — any surgery performed under magnifi-
cation and with small specialized instruments & ff4ME}
FAR

boon — something very useful IEEH BANEH

grill — to broil over a fire X%

choker — a short necklace %G T $%

diminutive — small, tiny /NG9, BU/NEY
mini—camcorder — tiny television camera with a VCR
AR R

Lilliputian — extremely small like in Lilliput (/N AE
25 ) B

microgear — tiny tools or apparatus & TEFHiF &
made-to-order — to produce according to customer’s

specifications or requirements 3 | §9



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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customize — to modify or build according to personal
specifications or preference 3% & B A ZE K $1& 5 X 1&
%

medication — the use or application of medicine Z )&

7

optometrist — a licensed professional who practices op-

tometry &£ UM

burglar — a person who breaks into a house at night

with intent to steal & , W 1L HTH

footage — a motion-picture scene or scenes (% F )&

g B

swerve — to turn aside abruptly in movement or direc-

tion (RA )@ —ia

imbed — to fix into a surrounding mass F&--- - INE
BAEA)

with a snap of fingers — easily (RS

headset — a device consisting of one or two earphones
with a headband for holding them over the ears and
sometimes with a mouthpiece attached k& = 521541
dispense with — to do without E#

A
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The Wet and Wild Future of Computers
AT E LR T &

T he element silicon is so N

closely identified with Egﬂ- i, AMazek
computers that most people A5t EB iRk, X
would be likely to associate B %r X RARSK
it more readily with Califor- T, kAkBRTEMNER
nia’ s high-tech valley than AR E B A R
with the periodic table. But B, XA A A ML
such thinking may soon B A, B DNA # K %k 4
have to be radically re- i, DNA AL FHAE
vised, as high-speed com- Gk, T AR
putation moves beyond Boite hinikd FEES
chips and machines to in- B, B4 2 )R gt
clude the tools of bioche- A EE, 255N
mistry and genetics: test B AL EMH TR G
tubes, slides', solutions — R EBRILE,E LR R
even DNA, A48 % & T,

DNA is present in S

every living organism, and the appeal of the molecule as a

supercomputer mechanism lies in its demonstrated ability to
store a vast amount of information — indeed, all of the in-

structions for replicating® life. Although the chemistry set
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won’t be replacing your PC anytime soon, two groups of
scientists demonstrated last month how these information-
laden® molecules might perform calculations in future com-
puters.

Instead of using zeroes and ones to encode’ information
using electrical current, the “memory” in a DNA computer
takes the form of thousands of DNA strands® that are syn-
thesized in a lab. Each strand contains a different sequence
of the chemical bases — symbolized by the letters A, C, T,
and G — that make up all DNA molecules. To sift through
all these strands, scientists subject the DNA memory to va-
rious enzymes® that eliminate certain strands of DNA, leav-
ing only the strands of bases that represent correct answers
(graphic).

In January, scientists at the University of Wisconsin re-
ported in the journal Nature that they had found a way to

perform a simple calculation using strands of DNA that had

been attached to a gold-plated surface. Previous experiments
with DNA computing had allowed the DNA to float freely in A
a test tube, but Lloyd Smith, a chemist and leaders of the
Wisconsin research team, hopes his method will allow the
wet chemical steps required for a calculation to be automa-
ted. “It’s a route to scaling up DNA computing to larger

” says Smith of his experiment,

problems,”

Chess and chemistry. Another group, led by biologist
Laura Landweber at Princeton University, reported on a
way to use RNA” — a chemical cousin of DNA — to perform

a similar calculation. To demonstrate that their technique
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works, Landweber’s team calculated the answer to a simple
version of a classical chess dilemma called the “knight prob-
lem.” The computer must determine in which positions a
chess player can place the knights on the board so that none
can attack another. The scientists encoded each strand of
RNA to represent a possible configuration of knights.
Then, they performed a series of steps in a test tube with
chemicals designed to eliminate RNA strands representing
wrong answers, and then they analyzed the remaining RNA
strands to see if they all corresponded to correct answers.
Almost 98 percent of the supposedly®“correct” strands did in
fact correspond to correct chess configurations — a surpris-
ingly high success rate for a preliminary’ experiment.

At the moment, it is still much faster to use a PC to
perform such calculations. But silicon-based computers per-
form their magic simply by running through every possible
answer one by one at the speed of electrical current. Because
of DNA’s power to store information — a few grams of the
material could store all the data known to exist in the
world — some scientists believe that such biochemicals will
eventually be the most efficient medium of storing and
manipulating information. But its real advantage over a con-
ventional computer is that rather than analyzing each possi-
ble answer in sequence, the DNA computer would act on the
entire library of molecules — or answers — simultaneously.

Although Landweber is optimistic about the ability of
the technique to find the right answers with 100 percent ac-

curacy in the future, she and other researchers are quick to
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point out that the field is in its infancy'® compared with con-
ventional computing methods and that for many applica-
tions, silicon-based microchips will always be better.
“Silicon computing won’ t go away, and the applications
that it’s used for won’t go away,” says John Reif, a com-
puter scientist at Duke University and director of the Con-
sortium of Biomolecular Computing.

What’s really needed, according to most researchers in
the field, is a “killer” application particularly suited for the
way DNA computing solves problems. Such real-world
problems might involve the encryption' of large amounts of
military information, or they might involve some combina-
tion of silicon and DNA computing, says Reif. “We’ll just
have to see how far we can push the technology — see how

far we can take it,” says Landweber.

Use ful Words and Expressions

1. slide — a usually rectangular plate of glass on which ob-
jects are placed for microscopic examination (E M % H) A
HYEER
replicate — to reproduce B4 =, 8 #l
laden — burdened, loaded down &3, VT E 38T

4. strand — a fiber of filament, as in animal or plant issue

(YR EDELR) T4, 2 KK

5. encode — to convert (a message, information, etc. ) in-
to code 8 (B ERF) FA B (HHD)
enzyme — a kind of biochemical catalysts E&§

RNA — a polymeric constituent of all living cells and



