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ﬁ%% GNU ZRriEzs

ZREZNEHW
[root@master ~]# yum install gcc gcc-gfortran gcc-c++ libtool
o FE4R:E GCC - BIfE https://ecc.enu.ore/releases htm! NEifmaz - IBE
ZREZNEHW

[root@master ~]# yum install wget bzip2
[root@master ~J# wget http://mirror.linux-ia64.org/gnu/gcc/releases/gcc-14.2.0/gcc-14.2.0.tar.gz

FH wget 18< MEl gee-x.y.ztargz - BEHREIISERETEER

[root@master ~J# tar zxvf gcc-14.2.0.tar.gz

FEARETVB L & GCC #Rrz ) ZMET

[root@master gcc-14.2.0]# ./contrib/download_prerequisites



https://gcc.gnu.org/releases.html

|
Z3E GNU 4R:Ezs
o EVIZIHRIHTE

[root@master gcc-14.2.0]# mkdir -p /opt/gcc/14.2.0
St EE
o HEZLZRISE

[root@master gcc-14.2.0]# ./configure --prefix=/opt/gcc/14.2.0 --enable-checking=release --enable-
languages=c,c++,fortran --disable-multilib

o EITHRE - 4 BREHNEFRZOBEMABFTARE

[root@master gcc-14.2.0)# make —j (CPU cores)

o EITEIL Amezi B KRAEAE 1~ 5 /N

[root@master gcc-14.2.0]# make install
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[root@master ~J# export PATH=/opt/gcc/14.2.0/bin:$PATH
[root@master ~]# export LD_LIBRARY_PATH=/opt/gcc/14.2.0/ib64:$LD_LIBRARY_PATH

[root@master ~J# gcc -0 test test.c
[root@master ~]# g++ -0 test test.cpp
[root@master ~J# gfortran -o test test.f90

] g, g++, gfortran 15 < HRsE
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o ZHANEIRAGNU ARiEss

M FSCL(Software Collection) f£ % 4% L iZ &I B2 R AR AR ANAIEES
FHSCLABRXEZMIRRAIARA -

[root@master ~] yum install gcc-toolset-11
[root@master ~] scl enable gcc-toolset-11 bash
[root@master ~] gcc --version
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Z 2 Intel #Rz=z3(Intel® oneAPI Base Toolkit)
e [N&| Intel® oneAPI Base Toolkit :

https://www.intel.com/content/www/us/en/developer/tools/oneapi/base-toolkit.html

[root@master ~J# wget wget https://registrationcenter-download.intel.com/akdim/IRC_NAS/e6ff8e9c-ee28-
47fb-abd7-5¢524c983elc/l_BaseKit_p 2024.2.1.100 offline.sh

o EITZLER

[root@master ~]# chmod +x |_BaseKit_p 2024.2.1.100_offline.sh
[root@master ~]# ./I_BaseKit_p 2024.2.1.100_offline.sh

https://sam.liho.tw/?p=6965



https://www.intel.com/content/www/us/en/developer/tools/oneapi/base-toolkit.html
https://sam.liho.tw/2020/07/06/virtualbox-%e6%94%b9%e8%ae%8a-centos-7-%e7%a1%ac%e7%a2%9f%e5%a4%a7%e5%b0%8f-%e8%ae%8a%e5%a4%a7%e7%82%ba%e4%be%8b/

g - e
Z 3L Intel® oneAP| HPC Toolkit

o [&f Intel® oneAPI Base Toolkit :

https://www.intel.com/content/www/us/en/developer/tools/oneapi/hpc-toolkit.html

[root@master ~J# wget https://registrationcenter-download.intel.com/akdim/IRC_NAS/d461a695-6481-
426f-a22f-b5644cd1fa8b/l_HPCKit_p 2024.2.1.79 offline.sh

o TR

[root@master ~J# chmod +x |_HPCKIit_p 2024.2.1.79 offline.sh
[root@master ~]# ./I_HPCKit_p 2024.2.1.79 offline.sh


https://www.intel.com/content/www/us/en/developer/tools/oneapi/hpc-toolkit.html
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[root@master ~]# source /opt/intel/oneapi/setvars.sh intel64

icx , icpx, ifort/ifx 5 4R:E

[root@master ~J# icx -0 test test.c
[root@master ~]# icpx -0 test test.cpp
[root@master ~J# ifx -0 test test.f90
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o NEPGI#R:E=S ; https://www.pgroup.com/support/release archive.php
e HRIE AR RE M - t4AENVIDIA HPC SDK



https://www.pgroup.com/support/release_archive.php
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Z 2% NVIDIA HPC SDK

e NVDIA HPC SDK: https://developer.nvidia.com/hpc-sdk
e N& "Linux x86 64 Tarball
o REBRARERIGEL R

[root@master ~J# wget https://developer.download.nvidia.com/hpc-sdk/24.7/nvhpc_2024 247 Linux_x86_ 64 cuda_ 12.5.tar.gz
[root@master ~J# tar xpzf nvhpc_2024 247 Linux_x86_ 64 cuda_12.5.tar.gz
[root@master ~J# nvhpc_2024 247 Linux_x86 64 cuda_12.5/install



https://developer.nvidia.com/hpc-sdk
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Z 2% NVIDIA HPC SDK

[root@master nvhpc_2023_237_Linux_x86_64_cuda_12.2]# ./install

i

Welcome to the NVIDIA HPC SDK Linux installer!

You are installing NVIDIA HPC SDK 2023 version 23.7 for Linux_x86_6L.
Please note that all Trademarks and Marks are the properties
of their respective owners.

Press enter to continue...

A network installation will save disk space by having only one copy of the
compilers and most of the libraries for all compilers on the network, and
the main installation needs to be done once for all systems on the network.

1 Single system install
2 Network install

Please choose install option:
1)
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Z 2% NVIDIA HPC SDK

Please specify the directory path under which the software will be installed.

The default directory is /opt/nvidia/hpc_sdk, but you may install anywhere you wish,
assuming you have permission to do so.

Note: directory /opt/nvidia/hpc_sdk was created.

Installation directory? [/opt/nvidia/hpc_sdk]

Installing NVIDIA HPC SDK version 23.7 into /opt/nvidia/hpc_sdk

e A nvcec, nvc++, nvfortran 15 4R

[root@master ~]# module load /opt/nvidia/hpc_sdk/modulefiles/nvhpc/22.11
[root@master ~]# nvcc —o test test.c

[root@master ~]# nvc++ -0 test test.cpp

[root@master ~]# nvfortran -o test test.fo0
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Compiler #1883

Al

o IntelMPI
GNU PGI Intel | Nvidia HPC SDK OpenMPI
Intel Other
C gcc pgcc icc/icx nvc mpicc mpiicc mpicc/ mpigcec
C++ g+t pgct+ icpc/icpx nvc++ mpiCC/mpic++/mpicxx | mpiicpc mpicxx/mpigxx
Fortran | gfortran | pgfortran | ifort/ifx nvfortran mpifort/mpif77/mpif90 | mpiifort | mpif77/mpif90/mpifc
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Z % OpenMPI - Source Code

e K&} OpenMPI : https://www.open-mpi.org/
o BRZRIE

[root@master ~J# wget https://download.open-mpi.org/release/open-mpi/v4.1l/openmpi-4.1.6.tar.gz
[root@master ~]# tar zxvf openmpi-4.1.6.tar.gz

o EANBEEMRER B R
[root@master ~]# cd openmpi-4.1.6
o FELIMHER
[root@master ~J# ./configure --prefix=/path/to/install
o Hmax (X BZaERZLE)
[root@master ~]# make —j X
o T

[root@master ~J# make install



https://www.open-mpi.org/
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Z % OpenMPI - Source Code

e GNU %=

[root@master ~]# ./configure --prefix=/opt/openmpi/4.1.6_gcc_8.5 --enable-mpi-f77 --enable-mpi-fo0 --
enable-mpi-cxx CC=gcc CXX=g++ FC=gfortran F77=gfortran

e Intel ZHEE

[root@master ~]# source /opt/intel/oneapi/setvars.sh intel64
[root@master ~]# ./configure --prefix=/opt/openmpi/4.1.5 intel 2024.2 --enable-mpi-f77 --enable-mpi-f90 -
-enable-mpi-cxx CC=icx CXX=icpx FC=ifx F77=ifx

\

helpZEIE o] LGERABEZ 28], ¥1"./configure -h"
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o NEIAREERTVE
e BLAS : http://www.netlib.org/blas/
o LAPACK : http://www.netlib.org/lapack/
e FFTW : hitp://www.fftw.org/
e GSL : https://www.gnu.org/software/gsl/
e HDF5 : https://www.hdfgroup.org/solutions/hdf5/

o HR B4R LR T ERIGHE1E

tar zxvf library_source.x.y.z.tar.gz

HE AR B AR R B %

cd library_source.x.y.z

o 55:E README / INSTALL 1828 - 524 ( ./configure --
preflx—/path/to/mstall ) S 2 Makefile / Make.in / Make. XXXX

(LT



http://www.netlib.org/blas/
http://www.netlib.org/lapack/
http://www.fftw.org/
https://www.gnu.org/software/gsl/
https://www.hdfgroup.org/solutions/hdf5/
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[root@master ~]# make

o LT ALERETIEE install EIE - EEESR *.a BERIMRERERK

[root@master ~J# make install 3¢ # cp *.a /path/to/install

o NTEFREMNFERIVENIRIEEZ! « 58 header files 5| ARIRIEEE

[root@master ~J# export LD_LIBRARY_ PATH=/path/to/install/lib:$LD_LIBRARY_ PATH
[root@master ~]# export LIBRARY _PATH=/path/to/install/lib:$LIBRARY_PATH
[root@master ~J# export INCLUDE=/path/to/install/include:$INCLUDE

[root@master ~]# export C_INCLUDE_PATH=/path/to/install/include:$C_INCLUDE_PATH

—y,
—-—
N
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o Ei%E %% EPEL

[root@master ~J# yum config-manager --set-enabled powertools
[root@master ~]# yum install epel-release

2247 EPEL 7 AEE R R AN ARES

[root@master ~]# yum install blas lapack fftw hdf5 gsl blas-devel lapack-devel fitw-devel hdf5-devel gsl-devel
glibc-static

ARMEENEHR

[root@master ~]# rpm -q blas lapack fftw hdf5
blas-3.8.0-8.el8.x86_64
lapack-3.8.0-8.el18.x86_64
fftw-3.3.5-11.el8.x86_64
hdf5-1.10.5-4.el8.x86_64
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| ]
-l/opt/openmpi/4.1.5-intel-2024.2/include

W

EALTELE
5| header &

B AR IEAS -L -L/opt/intel/oneapi/mkl/2024.2.0/lib/intel64 -Imkl_core
FERRIEL libXXX.a /opt/intel/oneapi/mkl/2024.2.0/lib/intel64/libmkl_core.a

o 7.] j_\ugx \ n\l:l
[root@master ~]J# ifort -0 test test.fO0 -l/opt/intel/oneapi/mkl/2024.2.0/include -L/opt/intel/oneapi/mkl/2024.2.0/lib/intel64 -
Imkl_intel_Ip64 -Imkl_sequential -Imkl_core -Ipthread -Im -IdlI

* ’-*l:

o FFEREAR

[root@master ~]# MKLROOT=/opt/intel/oneapi/mkl/2024.2.0/lib/intel64
[root@master ~J# ifort -0 test.x test.f90 -1/opt/intel/oneapi/mkl/2024.1.0/include -WI,--start-group ${MKLROOT}/libmkl_intel Ip64.a

${MKLROOT}Ilibmkl_sequential.a ${MKLROOT}/libmkl _core.a-WI,--end-group —Ipthread -Im -IdI



Intel MKL Link Line Advisor

https://www.intel.com/content/w
ww/us/en/developer/tools/onea
pi/onemkl-link-line-advisor.html

Intel® oneAPI Math Kernel Library Lin

Introduction

The Intel® oneAPI Math Kernel Library (oneMKL) is designed to run on multiple processors and operating
systems. It is also compatible with several compilers and third-party libraries, and provides different
interfaces to the functionality. To support these different environments, tools, and interfaces, oneMKL
provides multiple libraries to choose from

To see which libraries are recommended for a particular use case, specify the parameters in the drop-down

lists below.

Intel® oneAPI Math Kernel Library {oneMKL) Link Line Advisor ve.19

Select Intel® product:

Select 05:

Select programming language:
Select compiler:

Select architecture:

Select dynamic or static linking:
Select interface layer:

Select threading layer:

Select OpenMP library:

Enable OpenMP offload feature to
GPU;

Select cluster library:

Select MPI library:
Select the Fortran 95 interfaces:

Link with Intel® oneMKL libraries
explicitly:

Link with DPC++ debug runtime
compatible libraries:

Use this link line:

Reset

oneMKL 2022

Linux*

Fortran

Intel® Forfran Classic
ntel® 64

Static

Fortran APl with 32-bit integer v

<

]]
<
< <
<

Sequential

Parzllel Direct Sparse Solver for Clusters (BLACS required)
Cluster Discrete Fast Founer Transform {BLACS reguired)
ScalAPACK [BLACS required)

BLACS

o000

BLASSS
LAPACKSS

wlw}

a

Liné Ad:visc}r;

-Wl,--start-group ${MKLROOT}/lib/intels4/1ibmkl_intel 1p&4.a ${MKLROOT}/lib/intels4/libmkl_sequential.a
${MKLROOT }/1ib/intelea/1ibmk]_core.a -Wl,--end-group -1pthread -1m -1dl
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e GNU

[root@master ~J# gcc -O2 -ffast-math -ftree-vectorize -funroll-loops

Ok
@

e Intel

[root@master ~J# icc -O3 -axCORE-AVX2  #### intel 11 or later
[root@master ~J# icc -O3 -axCORE-AVX512  #### intel 15 or later

CPUIE L EHCPUMRIBEME - EESE /proc/cpuinfo 123

&% : Optimize Options (Using the GNU Compiler Collection (GCQC)), Intel® 64 and 1A-32 Architectures
Optimization Reference Manual


https://gcc.gnu.org/onlinedocs/gcc/Optimize-Options.html
https://software.intel.com/content/www/us/en/develop/download/intel-64-and-ia-32-architectures-optimization-reference-manual.html

o e

R E

c MEBTTXRFFTW3 TEBCH VM ( oJA GNU )
° #ma= fftw_example.c 21\

¢ https://github.com/undees/tftw-example/blob/master/fftw_example.c

o« 232 .
gcc -0 test.exe fftw_example.c -I/opt/gnu-math/tftw-3.3.10/include -L/opt/gnu-
math/fftw-3.3.10/lib -1fftw3 -lm

o OJDIERAZEE -Im mlFil A& ?



https://github.com/undees/fftw-example/blob/master/fftw_example.c

