High Performance Computing
Assignment 02
Start: 
Tuesday, January 27nd, 2009
End: 
Thursday, February 3rd, 2009

PART I: Provide a short answer for the following question (25 Pts)
Compare and Contrast the concepts of Capacity, Capability, Cooperative computing in terms of Strict and Weak scaling (discussion ought to include details related to variation in problem size and granularity of the machine).

PART II: Perform the following exercise
In this exercise, you will be running HPL on the Star of Arkansas. The HPL package has already been compiled on Star. You can acquire the two out of three files need to run the HPL on your account in Star from /home/lngo/download/star_hpl
These files are:

· HPL.dat.2, HPL.dat.4, HPL.dat.6, HPL.dat.8
· xhpl 
The xhpl file is the executable for HPL. The other files are the configuration files (.dat) for the 2, 4, and 8-processor jobs. 

To run the HPL benchmark for each processor type job, you need to perform the following steps:

· Copy the three required files to your home directory (HPL.dat.n, xhpl, XHPLn.pbs)
· Change the name of the HPL.dat.n to HPL.dat: $ cp HPL.dat.n HPL.dat
· At the beginning, you should modify your HPL.dat to a problem size of N=1000. After the problem has been successfully run, then you can choose to increase the value of N, but no greater than 10,000.

· Create the XHPL.pbs submission file. This is required in order to submit the job to the scheduler on Star. The general format of the XHPL.pbs file will have the following format: 
#PBS –N XHPL

#PBS -q student                               

#PBS -j oe                                    
#PBS -m abe                                   
#PBS -M ?                  
#PBS -o XHPL.$PBS_JOBID                       
#PBS -l nodes=?:ppn=8                         
#PBS -l walltime=03:00:00                     
cd $PBS_O_WORKDIR                             
mpirun -np ? -machinefile $PBS_NODEFILE ~/xhpl
On the fifth line, you need to specify your email address, as the scheduler will send the update information of the status of your job to this email address. On the sixth line, you need to specify the requirements for the processors. In the case of Star, we only have only one type of processing node available with eight processors per node. On the last line of the XHPL.pbs file where the mpirun command is called, you also need to specify how many processors are needed for the MPI execution. 
· Submit the HPL job: 



      $ msub XHPL.pbs
· Check that your job is already in the queue: 
      $ showq | grep <your username>
· Repeat this benchmarking process using 2, 4, and 8 processors. Be sure to use the appropriate .dat file for each choice as well as modify the .pbs submission file accordingly.
You can run this exercise several times. Pick your best performance result output file for each choice of number of processors and send it to the graduate assistant at lngo@uark.edu. 
