
Grid computing 
Grid is an utility or infra-structure for very complex, huge computations,
where remote resources are accessible through web (internet), 
from desktop, laptop, mobile phone.

It is  similar to power grid, where the user does not have to worry
about the source of the computing power.

Imagine millions of computers owned by individuals and institutes
from various countries across the world connected to form a 
single, huge, super-computer!

This technology, only about a decade old, is being used presently, by
• High energy physicists to analyse data to be produced very soon
in LHC experiment where Indian scientists are taking part.

• Earth scientists to monitor Ozone layer activity (deals daily with 
Data whose volume is equivalent to 150 CDs).

• Biologists studying behaviour of bees.



LHC and the GRID Computing

A pathologist uses a microscope to examine blood 
cells, of size about one thousandth (10 -3) of a mm, ie, 10-6 m.

High energy probes structure of fundamental matter.

LHC will collide very, very  high energy protons for this purpose.

Mammoth, very complex detectors (length 30 m,
diameter 20 m) are the technical eyes of  several 
thousand scientists  to probe the smallest length scale.

Cartoon of LHC
accelerator and one
of the detectors at LHC

Real picture of CMS detector at LHC



Complexity of LHC experiments

When 2 very high energy protons will collide at LHC,  it will result in a very  
crowded situation like this.  There will be many lower energy protons and 
other particles, moving away from the collision point and from each other.

In the experiment several million electrical signals will have to be recorded   
in  tiny  fraction of  a second, repeatedly for a long time (about 10 years).
Using computers, a digital image is created for each such instance.
Image size can vary from 1 to 80 MegaBytes depending on the impact. 
(size of a photo in a simple digital camera is about 3 MB)

But, unfortuantely,  most of these pictures are not interesting!
Good things are always rare!



In LHC experiment the task of the scientist is, to

Look for an instance with
patterns of this type from 
10 Thousand Billion (1013   )
crowded pictures. 

This picture contains the 
clue about our universe.

Such a job is, like, searching for a needle in a million haystacks!

Similar to looking for a particular person in a thousand world 
populations of today (6 Billion, India’s population 1.2 Billion).

A single computing system will never scale  up to the challenge.

Concept of GRID computing developed from such requirements.



LHC  will collide 6-8 hundred million 
(~109) proton-on-proton per  
second  for several years.

Only 1 in 20 thousand collisions will 
have an important tale to tell, 
but we do not know which one! 

 so we have to search through all 
of them! 

 Huge task!

• 15 PBytes (10 15  bytes) of 
data/year .

• Analysis requires about 100,000 
computers to get results in
reasonable time.

GRID computing is essential

In hard numbers



World Wide Web – Information Sharing

• Invented at CERN by Tim Berners-Lee  (in 1990s)
• For use in High Energy Physics experiments

• Agreed protocols, like, HTTP
• Anyone can access information 
• and post their own

• Quickly crossed over into public use

Going back

GRID is the natural evolution of  the 
internet technology.
It is already changing the way 
science is being done.

High-speed networking over large distance has been the key aspect of GRID.



Share much more than information at much lower cost.
Share among thousands of scientists with multiple interests
Data, computing power, applications, human support.

Efficient use of resources at many institutes/universities with sensible rules, 
some may be big, some small .

Join local communities as well as get connected to distant centres.
Ensure all data accessible anywhere, anytime, but ensure data security.
User does not bother about resource of computing power

A huge man power is at work invisibly! 

From Web to Grid Computing
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Layered Structure of LHC GRID  connecting computers across globe



Hardware at TIFR site: T2_IN_TIFR

Note,  continuous monitoring of each facility is essential.
About 50 users/scientists at present, still growing.
Another similar Tier2 centre in Kolkata for a different 

experiment at LHC. 

• We can store information equivalent to 90 thousand DVDs,  
assuming that 1 DVD contains  about 4 GB of data. The desktop 
at your computer lab in the school  will have about 160 GB.

• How powerful the computers are?
 about 500 times the usual computers at school or home.

• Internet bandwidth
While  browsing or downloading files, usual speed is about 256 kB/s
The speed available at this computer centre is 400 times faster.



You may be one of these scientists working at LHC experiment and using
GRID computing facility in few years time!

We are all very lucky to have this facility!
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