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Course: Cluster, Grid, Cloud computing systems
Introduction lecture

 History of computing
 Demands for computing

– Science, techniques, 
education, business, 
government

 Large scale computing
– Equipment, programs
– Grid and Cloud 

computing
– Computing in Physics 

experiments
 Scientific large scale 

computing
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First programmed computer 
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Charles Babbage (1791 - 1871) –
Inventor of first programmed computer

Ada Lovelace (Byron) 
1815 - 1852  
first programmer in the world
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 She (Ada) speculated 
that the Engine 'might 
act upon other things 
besides numbers... the 
Engine might compose 
elaborate and scientific 
pieces of music of any 
degree of complexity 
or extent'. 
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First elecronic: Electronic Numerical Integrator And Computer (~1943)  

Magnetic tapes
Trigger

s
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Modern computing systems

The main feature is using the 
heterogeneous architectures 
(servers, accelerators: GPGPU - 
General-Purpose Computing on 
Graphics Processing Units, FPGA -  
field-programmable gate array) and 
Open Source Software.
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Modern big cluster plan
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Large Data Centers 
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Google data center in Finland
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Green clusters, large clusters

Green500.org – “greenest» clusters
Top500.org – largest clusters
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From site top500.org
Nov 2017
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Harvey B. NewmanHarvey B. NewmanInfo on  Large Hadron Collider
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View of the tunnel at LHC

26659m in Circumference (but varies with the moon!)

SC Magnets cooled to -193.2°C (80 K), 
-268.7°C (4.5K), -271.3°C (1.9k) 
Using 10’000 tons of liquid 
nitrogen and 120 tonnes of liquid helium

600 Million Proton Collisions/second
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Example of the detector size at LHC

man
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Colliding of the particles
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Harvey B. NewmanHarvey B. Newman

Hierarchy of the WLCG resources
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Grid and Clouds

Grid — to gather fraction 
of computing power 
from different 
organizations and 
different clusters in 
order to accumulate 
large computing 
resource.

Cloud — to share large 
computing resources 
between many users 
without system 
administrator 
intervention. From user 
point of view — to get 
required resources by 
clicking on web panel. 
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Conclusion

Modern features of the 
computing systems
–  Heterogeneous computing clusters;
– Free and Open Source Software as important 

factor;
– Virtualization;
– Grid and Cloud architectures.
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End of Lecture
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Is it possible to take participation in 
looking the features of the matter in 

LHC ?

 YES – pls see 
http://lhcathome.web.cern.ch/LHCathome/ 

http://lhcathome.web.cern.ch/LHCathome/
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