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Bash Scripting to Automate the Job Processes in a Beowulf Cluster: We also wrote a bash script for all our parallel jobs. Bash is a command processor that 16 \\\ # of Partitions
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High performance computing is undergoing a fundamental transition. Parallel Cluster computers are (Local IP Address-eth0) _ 1 \ P
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external factors. The Beowulf cluster-system usually consists of one server node, and several client using 1-8 nodes for 1000 to 4000 simulated particles.
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Figure 1. Schematics of the Sphinx-1 Beowulf Cluster. %\\\ ® 750,000,000 . .
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Beowulf clusters are highly scalable, and their “parameters” can be tuned to improve the system’s overall
“parallel” performance, by evaluating the ratio of communication time/processing time. We ensured that the
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Cluster Middleware: The Message Passing Interface (MPI) is a set of middleware functions that enable partitions. Figure 14. shows a graph of the Trapezoid Method code’s extrapolated Fiqure 17. shows a aranh of the speed-up factor of the Tranezoid Method
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between processors with a parallel system to enable parallel computation. MPI can be used in the Fortran, C 20 .0 0 500 Million, 1 Billion and 5 Billion Partitions As evident from our results, using _the Sphinx-1 cluster, we were able to reduce the computatlon time of our parallel MPI codes by spreading the computation
and C++ programming languages. # of Nodes across_the nodes of t_he cluster using the message passing middleware MPI to communicate between all the_nodes. As expected, we have demonstrated
18 - e that using the MPI middleware, all the three parallel codes ran faster as we added more nodes. Also, as evident from graphs 15 — 17, the speed-up factor
Currently at least two implementations of MPI exists. Both allow MPI programs to be executed across a # of Nodes ml 4 of Nodes graphs (i) for the Particle parallel code, we were able to speed up the computation time with 8 nodes (compared to 1 node) anywhere from 2 to 17 times
cluster of Linux systems using UDP/TCP socket communication: 16 w1 20 - 20 o (depending on the number of s_.imulated part?cles); (i1) for the Pi parallgl_ code, we were able to speed up the pomputation time with 8 nodes (compared to 1
14 o s node) anywhere from 8 to 24 times (depending on the number of partitions); and (iii) for the parallel Trapezoid Method code, we were able to speed up the
LAM-MPI (Local Area Multicomputer) — MPI 1.1 / 2.0 Standard - Developed by Ohio State University 25 o5 w2 computation time with 8 nodes (compared to 1 node) anywhere from 7.5 to 32 times (depending on the number of partitions). We noticed that latency (inter-
12 =3 O w4 =3 node communication time) played a critical role in our parallel computations as we added more nodes.
MPICH (MPI CHameleon) — MPI 1.1/ 2.0 Standard — Developed by Argonne National Laboratory. élo "4 EZO > "4 In this research project, we implemented data mining techniques using bash scripting and developed the capability of extracting useful information from the
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We have chosen to use LAM-MPI as the Message Passing Interface. LAM is a MPI programming | .7 .6 not see any gains when we used a 1Gbps switch over of the 100Mbps switch since we were using the same 100Mbps Network Interface Card (NIC) in all our
environment and development system for heterogeneous computers on a network. With LAM, a dedicated 6 "6 10 - nodes. Therefore, we would not expect any gains in the speed-up factor without a 1Gbps network card inside all the compute nodes. For all three parallel
cluster or an existing network computing inirastructure can act as one parallel computer solving one problem. . =8 codes, we have also extrapolated the computation time for nodes 9 to 14 (see graphs 12 - 14) in order to predict the trend in computation time, and to
LAM features extensive debugging support in the application development cycle and peak performance for 4 5 "0 determine the best possible computation time without adding additional nodes. We determined the optimal number of nodes necessary to run parallel jobs
production applications. LAM features a full implementation of the MPI communication standard. , "8 efficiently is about 14, since the computation time tends to level off after about 14 nodes (as evident from graphs 12 - 14). So, adding more nodes beyond 14
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LAM-MPIis a high-performance, freely available, open source implementation of the MPI standard that is 0 - S & s1088 - 51000 the number of nodes that maximizes the efficiency of the Sphinx-1 cluster is 14. We are currently running the same three parallel codes on nodes 9 to 14 of
maintained at the Open Systems Lab at Indiana University. LAM-MPI is the middleware that implements the 10007 1500 2000 © 2500 © 30003500 4000 & & o # of Partitions the Sphinx-1 cluster in order to determine how well our expected extrapolated computation time matches with the actual computation time for nodes 9 to 14.
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