
D.A.N.T.E.- A Beowulf c lass c luster c omputer

Greg Recine

What is a Beowulf?

� From the Beowulf FAQ:
“ It's a kind of high-performance massively parallel computer built primarily 
out of [COTS] hardware … running a free-software operating system … 
interconnected by a private high-speed network. It consists of a cluster of Pcs 
or workstations dedicated to running high-performance computing tasks 
[Body]. The nodes in the cluster don't sit on people's desks; they are dedicated 
to running cluster jobs. It is usually connected to the outside world through 
only a single node [Head] .”
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In t e r /in t rane t  

Beowulf Class NOWs

 n dedicated compute nodes
      (all COTS)

 Body is on a isolated network, only
  Head has access to the outside.

 A node may have multiple CPUs

 Nodes are not dedicated to the 
   computation (use idle time)

 May be on a public network, all nodes 
   have access to the outside.

 Ex: SETI@home

Why a cluster?

� Allows computations to be carried out in parallel:

� For certain jobs this means faster computations and bigger problems

� Must specifically write your programs to run in parallel

� We use the MPI (Message Passing Interface) parallel standard

� Cheap and Easy!

� Sun HPC 10000 466MHz:

� Total: 64 466MHz UltraSPARC II CPUs 128 GB RAM

� Sated Speed: ~ 35 GFLOP

� $ 2,500,000 or ~$39K per CPU

� Our Cluster :

� Total: 130 1.2GHz AMB Athlon CPUs 32.5 GB RAM 

� Current practical speed: 65 Gflops

� $ 130,000 or ~$1K per CPU

Our Cluster:
Development  and Analysis of Nanostructure Theories and Experiments

� Number of CPUs/Nodes:128 / 64   

� Node Hardware:   Dual AMD 1.2GHz Athlon, 512 MB RAM, 8 MB Video Card, 3Com 100MB Enet card, Floppy

� Head Hardware:   Dual AMD 1.2GHz Athlon, 512 MB RAM, 2x 30GB scsi HD, (raid mirroring), 1x 80GB ide HD,  
  32 MB Video Card, 2x 3Com 100MB Enet cards, Floppy Drive, CD-ROM, VXA Tape drive   

� Network Hardware:  HP ProCurve 80-port switch   

� Software:    Scyld, Portland Group Compilers, Bru Full RedHat distro software (GCC, mpich, etc)

� Hardware Vendor: PSSC Labs - (Manufactures cluster hardware for research organizations and universities 
since 1987.They offer the most flexibility in cluster configurations at a low cost. They are  
based in Irvine, California.

� Software Vendor: Scyld Computing Corporation - (Founded by Donald Becker, co-creator of the original Bewoulf 
at NASA. Their second generation Beowulf clustering software provides simplified cluster 
integration/setup, minimal system administration, increased reliability, and seamless cluster 
scalability. Scyld is based on a Open Source system (Linux) and is shared with the open  
source community under the GNU General Public License (GPL).  They are based in  
Annapolis, Maryland.

� Future Software: Parallel Mathematica Toolbox, Parallel Matlab add-on 

A cluster both is and is not one entity
        We can run on the cluster:

              1) Huge 'monster-size' jobs
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2) Several big jobs
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Sixty-four 4 CPU computers 

 

  

  

  

3) Whole lot of small jobs
ex: it takes 10 hours to get 1 data point on a 2cpu

   machine. We can now get 64 data points in 
10 hours  instead of 27 days!

Example screen of a person at their desktop remotely running a program on the cluster

OK, so you have a cluster. Now what?

1) Simulation of semiconductor devices
 (both quantum and classical). 

� Electron transport at the nanoscale (ex: RTDs)

� Acoustical device physics 

� Quantum hydrodynamic modeling

2) Numerical Electromagnetic Computations
� Radiative transfer modeling

� Designing of Antennas (ex: fractal antenna)

� Control of complex EM systems (ex: antenna array null steering)

3) Biological & physical optimization problems

� Design of self-assembling DNA molecules

� Network routing optimization

4) Offer compute time to others

� Parallel Matlab and Mathematica can allow a small degree of 
parallization for those not well versed in MPI programing - 
computational physics classes, for example.

� Other departments at Stevens and colleagues at other Universities 
can be granted access to the cluster for research/learning purposes.

View from the front door The “Head” table

A look at the “guts” Rack with switch
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