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DNA COMPUTING  
DNA has a remarkable data density of nearly 18M bits per 

inch, while the data density of a typical HDD is about 7G bits 

per square inch.   

In the early 1990s, mathematician 
and biologist Leonard Adelman, 
also known as the father of DNA 
Computing, became fascinated by 
the analogues between DNA and 
computing technology. Computers 
use binary code which manipulates 
data as zeros and ones, while genes 
consist of information encoded as 
strings of the four nucleotides that 
make up DNA: 
 Adenine(A), Cytosine(C), Guanin
(G) and Thymine (T). 

 Adelman tested his prototype 
of the DNA computer using the 
mathematical challenge known as 
the Travelling Salesman problem: 
how can you visit seven cities con-
nected by fourteen roads without 

 Imagine a scenario in which 
your computer crashes and you call 
for technical support. And guess 
who turns up at your door? Your 
friendly neighbourhood biologist! If 
you think that it is not quite possi-
ble, then think again, because bi-
ologists are currently at work trying 
to use DNA to power the com-
puters of the future. The race to 
build a supercomputer that is faster 
than silicon-based computers is on 
and the prize is beyond riches. A 
computer so powerful that it can 
simulate the most complex and 
chaotic aspects of the universe, 
would leave the best computers of 
today looking like archaic             
machines! 
 The race sees three new             
technologies: 
a) Optical computing - which uses 
the tremendous speed of light, 
b) Quantum supercomputer - uses 
qubits (instead of the standard  
binary ones and zeroes) 
c) DNA computing - the most  
peculiar of all which uses DNA. 
A Little Cut Back: 

passing through the same city 
twice? Adelman assigned a code for 
each city and each road. He then 
mixed snippets of DNA and al-
lowed them to react. The four nu-
cleotides combine according to the 
Rule called "complementary base 
pairing" i.e., G to C and A to T. 
Adelman then analyzed the DNA 
for the shortest routes that con-
tained the codes for each city. The 
DNA Computer solved the problem 
faster than any other computer on 
the first try. And that was just the 
beginning!  It will be the first non-
electronic device (other than the 
human mind) which can solve    
complex logical problems. It is an  
example of computation at the  
molecular level, at a size that may 
never be reached by the            
semiconductor industry. 
The Invincible Force: 
 Consider the information 
concentration of DNA. The bases 
are spaced every 0.35 nanometers 
along the DNA molecule, giving 
DNA a remarkable data density of 
nearly 18Mbits per inch. In two di-
mensions, if you assume one base 
per square nanometer, the data 
density is over one million bits per 
square inch. Compare this to the 
data density of a typical HDD which 
is about 7G bits per square inch, a 
factor over 100000 smaller, making 
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DNA computing an invincible 
force! The other important fact is 
the formation of base pairs which 
means that every DNA sequence 
has a natural complement. For ex-
ample, if sequence S is AT-
TACGTCG, its complement S' is 
TAATGCAGC. Both S and S' come 
together to form Double Stranded 
DNA. This ability makes DNA a 
unique data structure for computa-
tion. 
Real-life Computing: 
 DNA is modified biochemi-
cally by a variety of enzymes. En-
zymes work to cut DNA or paste 
them, or as copiers. In a test tube, 
enzymes do not work sequentially 
on one DNA at a time, rather many 
copies of the enzyme can work on 

many DNA molecules simultane-
ously, thus allowing "parallel com-
puting". However, we are faced 
with two major questions. First, is it 
true that the DNA Computer can 
only be used to analyze DNA? It is 
likely that the future may see com-
pact high performance DNA Com-
puters such as microchips with 
chemical reaction circuits (like a lab 
on a chip!). Another issue which is 
being addressed is that a DNA 
molecule is not as durable as silicon 
from which chips are made. Still, 
this lack of durability is not a prob-
lem at present because in principle, 
DNA is used only once for gene 
analysis and discarded. One must 
remember that the unique charac-
teristic of a DNA Computer is its 
ability to process actual molecules 

as input and output data. 
DNA Valley: 
 Currently DNA computing 
cannot replace the silicon chip in a 
variety of applications, but the 
prospect of injecting DNA devices 
into the cells is intriguing and could 
very well have revolutionary impli-
cations in the future. The very idea 
of having a DNA computer embed-
ded in me, to do things I could not 
even dream of before, is exciting 
and wonderful. However, I might 
just turn green and flash "an excep-
tion has occurred at cell no ...!" Af-
ter all, risk accompanies every ma-
jor technological breakthrough 
man has ever achieved. And who 
knows, some day we may even have 
a "DNA    valley" ! 
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The technological revolution has 
manufacturers outdoing each other 
almost on a daily basis. It is a global 
game of 'King of The Hill'. Who is 
the best? Who offers more for less? 
Who can get it done the fastest and 
best? The latest technology that 
źƅŴƆƃŸŷ ŸƉŸƅƌƂƁŸLƆ ŴƇƇŸƁƇżƂƁ   żƆ 
the Brain-reading Toy. Yes, it is 
time to realize that this is a tech-
nology that will have a tremendous 
impact on our future. The technol-
ogy that exists now can do more 
than just move a ball with our mind, 
as incredible as that may sound. 
Solar powered phones, an advance-
ment that could take the mobile 
phone revolution in India one step 
forward, was initiated by UK based 
service provider giant, Vodafone, 
and will be a blessing in disguise. 
After the introduction of the Magic 
Trackpad, Apple fans have more to 
rejoice - the Mac Pro has been up-
dated with 12 processing cores 
which increases speeds to upto 
3.33GHz, a single-die design to 

boost up speeds  along  with Hyper
-ŭŻƅŸŴŷżƁź. ŢƁŷżŴLƆ ŹżƅƆƇ ŸƉŸƅ ƊŸŵ 
browser, Epic, has been launched 
and it claims to be the first anti-
virus browser. Epic provides a 
uniquely Indian browsing experi-
ence, featuring  built-in-antivirus, 
malicious website warnings and 
anti-phishing protection. Mesmer-
ising work like the Microsoft Sur-
face, which has brought a new 
revolution, and  Facebook, getting 
to 500 million users catch my eyes 
immediately in the present genera-
tion developments. Though tech-
nology is the mother of civiliza-
tions, humanity is acquiring all the 
right technology for all the wrong 
reasons, even Diebold  voting sys-
tems being  critically flawed re-
cently. According to me, men have 
become the tool of their tools; the 
fog of information is driving out 
knowledge; manufacturers are at 
war with one another, we reap the 
benefits of it and, at the same time, 
are also casualties of that war. The 
problem is not whether machines 
think, but whether men do. So, let 
us welcome the change as the rule 
and not as a ruler and understand 
that  the best way to predict the 
future is to invent it.  This magazine 

highlights the cream of the crop, 
and from the revolutions in nano-
technology to the latest in gadg-
etry, you get to know everything 
ƇŻŴƇLƆ ŹƈŸſſżƁź ƇŻŸ źƅƂƊƇŻ ƂŹ źſƂŵŴſ 
economy even during the hard 
times of economic recession. I take 
this opportunity to welcome all the 
freshers and my sincere opinion for 
you would be to think big, think 
fast, think ahead; ideas are no indi-
vidual's monopoly, convert adversi-
ties into opportunities and reap 
your success. Furnish your mind 
with the materials of knowledge 
and enjoy reading the magazine 
friends!!! 

HARRISH.M  
CSE  3rd year 
EXECUTIVE          
COMMITTEE          
DIRECTOR ,CSAU . 
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Increase internet speed:     
¶ Right click on My computer, 

Choose Properties 
¶ Then HARDWARE tab->     De-

vice manager 
¶ Go to Ports-> Communication 

Port (double click on it and 
Open) 

¶ Then go to the Port Setting and 
make some changes:   ŨƁ MśżƇƆ 
ƃŸƅ ƆŸŶƂƁŷN ŶŻŴƁźŸ ƇƂ 128000 

¶  ŚƁŷ MşſƂƊ ŶƂƁƇƅƂſN ƂƃƇżƂƁ 
change to Hardware. 

 
 Apply and see the result. 
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   SCIENCE IN SPORTS 

Ever wondered how a bowler gets the ball to spin or how a 

football moves more than a cricket ball though the latter is 

conducted with more spin ? 

  Premkumar.N ,Mechanical 4th  year 

 

              Science is fascinating. There 
is always a scientific explanation 
behind every single thing that hap-
pens on the earth as well as outside 
it. In sports, there is a lot of science 
involved, which the players inad-
vertently use. One thing that has 
always intrigued me is the flight of 
a ball in air. One phenomenon that 
has its effect on almost all ball 
games is the Magnus Effect. Ac-
cording to Wikipedia, the Magnus 
effect is the phenomenon whereby 
a spinning object flying in a fluid 
creates a whirlpool of fluid around 
itself, and experiences a force per-
pendicular to the line of motion. In 
this article I am giving an account 
of the phenomenon and its effect 
on few games. 

slightly inclined to the horizontal. 
So, the angular velocity has a com-
ponent in the horizontal plane and 
this accounts for the drift! The 
MƆƊżƁźN ƂŹ Ŵ ŶƅżŶžŸƇ ŵŴſſ żƆ ŧŨŭ ŷƈŸ 
to this effect. 
Science of Tennis - In tennis, the 
Magnus effect is the reason behind 
the dip in the ball's trajectory after 
being hit. In tennis terminology this 
is called "topspin". When Roger 
Federer imparts heavy topspin on 
the ball with a forehand shot, the 
initial path traversed by it would 
apparently take it way outside the 
baseline, but the considerable force 
acting in the downward direction 
keeps it in play!(Yeah, I am a Fedex 
fan!) On the contrary, a backhand 
slice will impart backspin to the ball 
and this would result in an upward 
Magnus force and the ball seem-
ingly floats towards the opponent. 
A similar action is observed in Table 
Tennis too. Without the help of the 
Magnus effect there is no way to 
keep the ball within the limits of 
the table! 
Science of Football - Search in You-
ŭƈŵŸ ŹƂƅ MūƂŵŸƅƇƂ ŜŴƅſƂƆ ŹƅŸŸ žżŶž 
1997N. ŢƇ Ɗżſſ ŵŸ ƆŸſŹ ŸƋƃſŴƁŴƇƂƅƌ!  
But wait... A cricket ball is imparted 
much more spin than a football and 
yet the football moves more! The 

reason is simple. F �.��A, i.e., Area of 
cross section. This effect can be 
seen in baseball and golf too. 
Hail Science! 

          LŬŸŴƅŶŻżƁź ƊżƇŻƂƈƇ ƆŸŴƅŶŻżƁźL-
this is how Amit Singhal, one of 
ŠƂƂźſŸLƆ ſŸŴŷżƁź ƉŸƇŸƅŴƁƆ żƁ ƆŸŴƅŶŻ 
algorithms, defines his dream 
search engine. It attempts to de-
liver search results to users even 
before they know what they want. 
With some privacy policy that is yet 
to be defined, your Google account 
will be allowed an insight into your 
personal life and preferences as 
well as those of your close family 
and friends. It will know everything 

from birthdays and anniversaries to 
your hobbies and all your consumer 
preferences. For example, if your 
ŹƅżŸƁŷLƆ ŵżƅƇŻŷŴƌ żƆ ŴƃƃƅƂŴŶŻżƁź, 
this software not only alerts you on 
the approaching event but also 
searches the consumer preferences 
of your friend and flags a suitable 
gift for him and shows you relevant 
product reviews. It does not stop 
there. It also searches the local 
stores for availability of the product 
and alerts you to place an order for 
it. Google rocks! 

GOOGLE INNOVATION 
Google strives to know what you want before you do!  

In the picture here, it is obvious 
that the flow of air above the ball is 
aided by the spin of the ball. So the 
relative velocity of air at this region 
will be higher than that in the re-
gion below the ball. So, in accor-
dance with Bernoulli's Theorem, the 
pressure on the upper side is lesser 
and there is an upward force which 
tends to lift the ball up.  
This force is mathematically de-

fined as F = 0.5*�!A*v*vl, where �Œ��is 
ƇŻŸ ŷŸƁƆżƇƌ ƂŹ Ŵżƅ,   K Ɖ L żƆ ƇŻŸ ƉŸſƂŶ-
ity of the ball, A is the ball's cross-
section and l is the spin ratio whose 

value is l = r�˜�l�~�î�Žlinear velocity) 
where �˜  is the angular velocity of 
the ball and r is its radius.   
 Now that I have told you 
about the Magnus effect, let me 
show you how it affects various 
sports. 
Science of Cricketing - When an off 
spinner bowls, he gets the ball to 
drift away from the batsman and 
when a leggier bowls, the ball drifts 
into the batsman. When the ball 
leaves the bowler's hand (in both 
cases), it spins around an axis that is 


