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CP2K Software Porting and Optimization Based on Domestic ¢86 Processor
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Abstract CP2K is currently the fastest open source first-principles materials calculation and simulation software,and the part of
the source code that calls the coprocessor is written based on the CUDA architecture. Due to the different underlying hardware
architecture and compilation environment of the platform, the native CP2K software cannot call the DCU on the domestic ¢86 pro-
cessor platform to achieve cross-platform applications. In order to solve this problem,a CP2K porting scheme for this platform is
proposed. The core idea is to analyze the code of the DBCSR library mainly based on the CUDA interface in CP2K software,
disassemble the encapsulation method of the corresponding structure and class,and implement and package it based on the pro-
gramming standard of HIP. The DBCSR library of HIP version is compiled and installed on the domestic ¢86 processor platform,
and the CP2K software is linked to finally realize the CP2K software running the DCU version. Then,two test studies are selected
and optimized based on the compilation level and run-level. It is found that removing the FFTW library automatically installed by

CP2K script chain can improve the accuracy of calculation results. Experimental results show that the optimized method used can
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significantly improve the computational efficiency and calculation accuracy of CP2K software,and contribute to the porting opti-

mization and localization of open source software for domestic platforms.
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Table 4 MPI operating parameters
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Openmpi -bind-to core

Intelmpi -env I_MPI_PIN_DOMAIN
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Table 5 Domestic ¢86 processor platform configuration
OB AR R A5
C/Fortran % % # (gee/g++) 7.3.1
HIP % # & hipcc 2.8.19361
openmpi 4.0.2
86 AL 7 % 32 % 2.5GHz £
DCU i+ (&% & 4 ) HBM2 F t&& A&
DDR4 2666 ECC REG H #/GB 16
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Fig. 6 Average run time of each compile option
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Table 6 Math library optimization experimental results
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Fig. 7 Test result graph of example 2
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Table 7 Runtime comparison
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