CS 470 Monte Carlo OpenMP Lab
1. Copy the entire activity folder (/shared/cs470/omp-mcpi) to your home directory and make sure the project builds. It should produce two executables:
mcpi


original serial version to be parallelized
mcpi_ser

serially-compiled OpenMP version
2. Use OpenMP to parallelize the dart throwing. In the parallel version, every thread should seed its pseudorandom number generator using its thread ID number. Don’t forget to reformat the source code to match your own style preferences before you begin working on it.

HINT: Think carefully about where and how to add parallel directive(s).

HINT: Which variables should be shared and which should be private? Do you need any synchronization?

HINT: You may wish to temporarily disable the build of mcpi_ser while you complete this step. To do that, remove mcpi_ser from the TARGETS variable in the Makefile.
3. Once your parallel version is working, edit it so that it is both a valid serial program and a valid parallel program by protecting all OpenMP header or function references with preprocessor directives and providing single-core equivalents if necessary. Make sure you re-enable the mcpi_ser target if you disabled it for step 2 above.

HINT: Recall that  "_OPENMP" is the variable you can check using #ifdef, #else, and #endif.
4. Test your program with multiple thread counts using the OMP_NUM_THREADS environment variable. I have provided a sample testing script (test.sh), which is set up to run as a job on the cluster using sbatch.
5. Write a short analysis and discussion (1-2 paragraphs) in a comment at the top of your program describing your changes and the results. Include some experimental results. Does your new version scale well? Are the estimates of π accurate? How difficult was it to parallelize with OpenMP compared to Pthreads? Does one of them perform better than the other?
6. Submit your final mcpi.c on Canvas. It must compile and run with the original Makefile. If you worked in groups, submit only a single copy of the file and make sure you include all names in a comment at the top.

YOU DO NOT NEED TO SUBMIT THIS DOCUMENT, ONLY THE SOURCE CODE.
