
        

Citation for published version:
Sun, L & Zang, J 2013, 'OpenMP implementation for Fortran on HPC' HPC symposium , Bath, UK United
Kingdom, 4/06/13 - 4/06/13, .

Publication date:
2013

Document Version
Early version, also known as pre-print

Link to publication

University of Bath

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 13. May. 2019

https://researchportal.bath.ac.uk/en/publications/openmp-implementation-for-fortran-on-hpc(77461761-bec7-462d-bf03-429efbd729d7).html


HPC Symposium 2013 4th June, 2013 ∙ University of Bath 1/13 

OpenMP implementation for 

FORTRAN on HPC 

Speaker: Dr Liang Sun 

Email: l.sun@bath.ac.uk 

 

Co-author: Dr Jun Zang 

Email: j.zang@bath.ac.uk 

Department of Architecture and Civil Engineering 

University of Bath 

mailto:l.sun@bath.ac.uk
mailto:j.zang@bath.ac.uk


HPC Symposium 2013 4th June, 2013 ∙ University of Bath 2/13 

Background 
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Numerical method 
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Performance of sequential executable 
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Better LU solver in Intel MKL 

Reference: 

Intel® Math Kernel Library Reference Manual 
http://software.intel.com/en-us/articles/intel-math-kernel-library-documentation 
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Performance of sequential executable with MKL 
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Implementation of OpenMP 

Entering Exiting 

Parallel region 
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Data race 

 Data-Sharing Attributes 

 Threadprivate Directive 
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Speedup of parallel executable 
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T1 is the execution time of the sequential algorithm 

Tn is the execution time of the parallel algorithm with n cores 
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Efficiency of parallel executable 
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T1 is the execution time of the sequential algorithm 

Tn is the execution time of the parallel algorithm with n cores 
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Concluding remarks 

• Optimized LU solver in Intel MKL improves performance 

significantly 

 

 

• OpenMP has been implemented successfully in current 

FORTRAN codes and all data race problems have been 

solved 

 

 

• Running multithreaded executable for small problems is 

not economical considering total computational time. In 

large problems, much time can be saved by using 

parallel algorithm  
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Thank You ! 
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Additional Information 
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Hardware and software on HPC 

Intel FORTRAN Compiler 

Module: icomp/11.1.075 

 

 

 

Intel Math Kernel Library (MKL) 

Module: imkl/10.2.7.041 

16GB RAM 

2.8 GHz 

2.8 GHz 

2.8 GHz 

2.8 GHz 

2.8 GHz 

2.8 GHz 

2.8 GHz 

2.8 GHz 

HPC Node Compiler and Library 
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Generation of sequential executable 

Makefile Makefile 
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Generation of sequential executable with MKL 
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Generation of parallel executable 
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