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Overview 

•  What is clustering? 
•  What is a Beowulf cluster? 
•  What will the cluster do? 
•  How is a Beowulf cluster implemented? 
•  What are the advantages? 
•  What are the disadvantages? 



What is a cluster? 

•  A group of systems that are linked 
together for one or more of the following 
purposes 
– Redundancy 
– Load-balancing 
– Parallel processing 



What is a Beowulf cluster? 

•  A group of computers running Linux 
•  The computers are linked together via 

Ethernet 
•  One computer is designated as the server, 

the other computers are the nodes 



What will a Beowulf cluster do? 

•  It is a parallel processing system that will 
decrease the amount of time required for 
processor-intensive tasks 

Time needed to 
complete a task 

N Single Processor Machine 

Almost N/4 Node 1 Node 2 Node 3 Node 4 



Server 

Network Switch 

Node 1 Node 2 Node X 

Layout of a Beowulf Cluster 



How is a Beowulf cluster implemented? 

•  The server is configured with Linux and two 
network cards 

•  One network card connects to the outside world 
and the other connects to the internal network 
for the cluster 

•  The nodes are configured with Linux and given 
rights to access the server 

•  The /home and /usr/local directory on each 
node is mapped to a directory on the server 



Implementation (cont.) 

•  Programs are executed on the server 
which then spawn individual processes to 
the nodes 

•  The nodes execute the processes and 
send the results back to the server 



My Beowulf Cluster 

•  Will be used by the Chemistry Department 
at Union University for computational 
chemistry 

•  There are three computers each with 
Redhat Linux 7.1 

•  The machines are networked with an HP 
Pro Curve 10/100 Switch 



My Beowulf Cluster (cont.) 

•  Server: 
– Dual AMD AthlonMP 1.2 GHz Processors 
– 1 gigabyte of RAM 
– 40 gigabyte SCSI harddrive 

•  2 Nodes 
– AMD Athlon XP 1500+ Processor 
– 512 megabytes of RAM 
– 60 gigabyte harddrive 



What are the advantages? 

•  Low price-to-performance ratio 
•  Easy to expand for increased performance 
•  Can be implemented with typical personal 

computers 
•  Most Linux software is completely free 



What are the disadvantages? 

•  Can be somewhat tricky to implement 
•  Programs must be written specifically for 

parallel systems in order to take 
advantage of the cluster 



Conclusion 

•  A Beowulf cluster is an excellent way for 
organizations with a limited budget or 
limited needs to achieve powerful 
computing performance 


