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Methods — Split time series into individual windows
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Methods — Stack and Find Breakpoint
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Monte Carlo Sensitivity Study
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Main Difficulties in Programming

Original codes are written in MATLB
Change to Fortran:

>

>

Fortran codes more than 900 lines (including some
comments)

Write functions that don’t exit in Fortran, including
interpolation, polyfit.

Use high performance computing library, such
LAPACK, Intel MKL

Call the library to calculate the linear equations and
to produce Gaussian random number.

Change serial programs to parallel one using MPI
Write Makefile to compile and run the program



Change Matlab to Fortran

Fitting problem can be transformed into solving
linear equations using Least Square Method.

e We use functions in LAPACK library for then

linear equations.
e DGETRF and DGETRI to calculate

XTXA = XTY
A= (XTX)"1XTY



Change Matlab to Fortran

In Monte Carlo simulation, we need to produce
random numbers in Gaussian distributions, so we
use function in Intel MKL to produce them.

vdrnggaussian(method, stream, n, r, a, sigma)
* r:return Gaussian random vector

* a:average number

* sigma: standard deviation



How to parallelization

Monte Carlo Simulation parallelization

Each process
calculates some
MC simulations

(Different colors stand for different processes)



How to parallelization — Parallel 10
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How to parallelization — Parallel 10

-------

(Different colors stand for different processes)

call MPI_TYPE CREATE_SUBARRAY(2, gsize, Isize, starts, &
MPI_ORDER_FORTRAN, MPI_DOUBLE_PRECISION, filetype, ierr)

call MPI_TYPE_COMMIT (filetype, ierr)

call MPI_FILE_OPEN(MPI_COMM_WORLD, "t_MC.dat", &
MPI_MODE_CREATE+MPI_MODE_WRONLY, &
MPI_INFO_NULL, fh1, ierr)

call MPI_FILE_SET_VIEW(fh1, O_MPI_OFFSET KIND, &

MPI_DOUBLE_PRECISION, filetype, "native", MPI_INFO_NULL, ierr)

call MPI_FILE_WRITE_ALL(fh1, t_MC, xsize*ysize , &
MPI_DOUBLE_PRECISION, stat, ierr)

call MPI_FILE CLOSE(fh1, ierr)




Results — Monte Carlo Sensitivity Study
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Runtime
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Thanks !
Questions & Comments



