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. REBEWEH

[root@master ~J# yum install gcc gcc-gfortran gec-c++ libtool

o FE)4R:E GCC - BITE https://ecc.enu.org/releases html NEiARzE - I8

REBEHEN

[root@master ~J# yum install wget bzip2
[root@master ~J# wget http://mirror.linux-ia64.org/gnu/gcc/releases/gcc-13.2.0/gcc-13.2.0.tar.gz

FH weget 382 N &l gee-x.y.z.tar.gz - BREREIIBERETLZER

[root@master ~J# tar zxvf gcc-13.2.0.tar.gz

EARRTUIEIL M GCC #Ra= 0 ZMET]

[root@master gcc-13.2.0]# ./contrib/download_prerequisites



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

P
Z 3 GNU Frz=2s

o EUZIBHNE R

[root@master gcc-13.2.0]# mkdir -p /opt/gcc/13.2.0
ot gF g H+ >
o HEEZ LIRS H

[root@master gcc-13.2.01# ./configure --prefix=/opt/gcc/13.2.0 --enable-checking=release --enable-
languages=c,c++,fortran --disable-multilib

o ETHRE - 4 BEINEFRZ/OBEMABFTAE

[root@master gcc-13.2.0]# make —j (CPU cores)

o EITLEK RS AKEIE 1~ 5/

[root@master gcc-13.2.0]# make install



o
F A GNU ZRriEzs

o ERZMIARA GCC ARERINEE - FRIFEIEEEMARAR GCC T

A —

A AE

[root@master ~]# export PATH=/opt/gcc/13.2.0/bin:$PATH
[root@master ~]# export LD_LIBRARY_ PATH=/opt/gcc/13.2.0/lib64:$LD LIBRARY_PATH

e A gcc, g++, gfortran 15X HRE

[root@master ~J# gcc -o test test.c
[root@master ~J# g++ -0 test test.cpp
[root@master ~J# gfortran -o test test.fo0
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Z 2 Intel #Rz=zs(Intel® oneAPI Base Toolkit)

o N&E| Intel® oneAPI Base Toolkit :

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

[root@master ~J# wget https://registrationcenter-download.intel.com/akdim/IRC_NAS/7deeaac4-f605-
4bcf-a81b-ea7531577c61/l _BaseKit_ p 2023.1.0.46401_offline.sh

o EITLER

[root@master ~]J# chmod +x |_BaseKit_p 2023.1.0.46401_offline.sh h
[root@master ~J# ./I_BaseKit p 2023.1.0.46401 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/

o :

ﬁ%'é [ntel ,%

Welcome to Intel® Software Installer | Intel® oneAPI Base Toolkit

Check the default configuration below.
It can be customized before installing or downloading.

Intel® DPC++ Compatibility Tool (2023.1.0)

Intel® Distribution for GDB* (2023.1.0)

Intel® oneAPI DPC++ Library (2022.1.0)

Intel® oneAPI Threading Building Blocks (2021.9.0)

Intel® oneAPI Collective Communications Library (2021.9.0)
Intel® oneAPI DPC++/C++ Compiler (2023.1.0)

/opt/intel/oneapi
25.3 GB
Eclipse*.
4.3.1.493

By continuing with this installation, you accept the terms and conditions of

Accept & install NI g W] b¥4 Download Only Decline & quit
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Customize Package | Intel® oneAPI Base Toolkit

Space required to install: 25.3 GB
Space available on machine: 30 GB

|
|
|
|
|
|
|
|
|
I
X
|
|
|
I

Next Back Quit Press Space to select/deselect, Enter to expand
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Intel 4R:==s

Installation Directory | Intel® oneAPI Base Toolkit

Change Installation directory:

opt/intel/oneapi

Next Back Quit
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Software Pre-requisite Check | Intel® oneAPI Base Toolkit

There are one or more unresolved issues based on your system configuration a
nd component selection

You can resolve all the issues without exiting the installer and re-check, o
r you can exit, resolve the issues, and then run the Installation again.

Libnotify package is not installed
Intel® VTune(TM) Profiler requires Libnotify library for graphical u
ser interface, it can be installed with
sudo apt—get install libnoti
fyd4 on Ubuntu / Debian
sudo zypper install libnotify4d4 on SUSE
sudo d
nf install libnotify on CentOS / RHEL / Fedora
GBM package is not installed
Intel® VTune(TM) Profiler requires GBM library for graphical user in
terface, it can be installed with

———————————— ——

Recheck Back Quit
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ﬁ%_ié Intel n\l:.IE ELE

IDE Integration | Intel® oneAPI Base Toolkit

[ ] Use my own Eclipse* IDE
Supported versions of Eclipse*: 2022-09, 2022-12
To integrate with an Eclipse* IDE, please provide the path to its location.

[x] Skip Eclipse* IDE Configuration

Next Back Quit




Intel® Improvement Program | Intel® oneAPI Base Toolkit

To improve our software and customer experience, Intel may collect
technical information about your software installation and runtime status
(such as installation metrics, license/support types, software SKU/serial,
counters, flags, and timestamps), and development environment (such as
operating system, CPU architecture, last 4-digits of the MAC address, 3rd
party API usage and other Intel products installed). ("Information").

Information that cannot be linked to an identifiable person may be retained
by Intel as long as it is necessary to support the software.
You can revoke
your consent at any time by removing the "~/intel/isip" file. To remove the
ile, please open a macOS or Linux terminal, go to the folder "~/intel" and
delete the "isip" file.

[ 1] I consent to the collection of my information

[x] I do NOT consent to the collection of my information

Begin Installation Back Quit
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Z 3L Intel® oneAPI HPC Toolkit

o N&E| 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/1ff1b38a-8218-
4c53-9956-f0b264de35a4/I HPCKit_p 2023.1.0.46346_offline.sh

o EITLER

[root@master ~J# chmod +x |_HPCKIit_p 2023.1.0.46346_offline.sh
[root@master ~J# ./ HPCKit p 2023.1.0.46346 offline.sh


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

o
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o Intel® oneAPI HPC Toolkit

1on below.
installing or downloading.

zer and Collector (2021.6.0)
kcr (ZUEI.G.U)

y (2021.6.0)
rtran Compiler & Intel® Fortran Compiler 014\\ic
O‘CﬁPI DPC4++/C++ Compiler & Intel® C++ Compiler (
N LOCATION: /opt/intel/oneapi
TALL: 1.4 GB SP
clipse*
ller: .1.0-291]

ation, you accept the terms and conditions of

Accept & customize Download Only Decline & quit
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Z 2L Intel® oneAPI HPC Toolkit

IDE Integration

[ ] Use my own Eclipse* IDE
*:2020-12, 2021-3
please provide the path to i1ts location.

Supported versions of Eclips
To integrate with an Eclipse* IDE,

[x] Skip Eclipse* IDE Configuration

Back Quit
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Z 3 Intel® oneAPI HPC Toolkit

Intel® Improvement Program | Intel® oneAPI HPC Toolkit

\¥

To improve our software and customer experience, Intel would like to
collect technical information about your software installation and runtime
status (such as installation metrics, license/support types, software
SKU/serial, counters, flags, and timestamps), and development environment
(such as operating system, CPU architecture, last 4-digits of the MAC
address, 3rd p: ducts installed).
("Information")
Intel may coll
1 the use

, optionally
Google Analytics 1s used to collect

1¢ Information with that of other

nformation, Google wi C te the

to Intel without any personal
gle will be retained by Google under

=

ers and present th
Informati
ion policies
e.com/analytics/answer/60042457h]l=en).

.

linked to an identifiable person may be retained by

A

that cannot be

collection of my information

Begin Installationsiie oith:
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H souce IS s AIRIE

[root@master ~]J# source /opt/intel/oneapi/setvars.sh intel64

e FH icclicx , icpclicpx, ifort/ifx 5% 4R

[root@master ~]# icc -o test test.c
[root@master ~]# icpc -o test test.cpp
[root@master ~J# ifort -0 test test.f90
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PGI 4R:Ezs

o NEIPGIZREEZRS : https://www.pgroup.com/support/release archive.php
e HEIEARHEE Mgl - tWAENVIDIA HPC SDK



https://www.pgroup.com/support/release_archive.php

|
Z 2% NVIDIA HPC SDK

e NVDIA HPC SDK: https://developer.nvidia.com/hpc-sdk
e N&E[ "Linux x86_64 Tarball .
o BB ERIGL R

[root@master ~J# wget https://developer.download.nvidia.com/hpc-sdk/23.7/nvhpc_2023 237 Linux_x86_ 64 cuda_12.2.tar.gz
[root@master ~J# tar xpzf nvhpc 2023 237 Linux_x86 64 cuda 12.2.tar.gz
[root@master ~J# nvhpc 2023 237 Linux x86 64 cuda_12.2 /install



https://developer.nvidia.com/hpc-sdk

|
Z 2% NVIDIA HPC SDK

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

A

Welcome to the NVIDIA HPC SDK Linux installer!

You are installing NVIDIA HPC SDK 2023 version 23.7 for Linux_x86_64.
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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et
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 Fd pgcec, pge++, pgfo0, pgfas, pgfortran 15< 4R

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

[root@master ~J# pgc++ -o test test.cpp

[root@master ~]J# pgf90 -o test test.fO0



|
Compiler #1883

Al

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

e & OpenMPI : https://www.open-mpi.org/
o HERLERIE

[root@master ~J# wget https://download.open-mpi.org/release/open-mpi/v4.1/openmpi-4.1.5.tar.gz
[root@master ~J# tar zxvf openmpi-4.1.5.tar.gz

o E ABEBRARERIH %
[root@master ~]# cd openmpi-4.1.5
° EEZIAMER
[root@master ~J# ./configure --prefix=/path/to/install
o MhiE (X BZaEERZLE)
[root@master ~]# make — X
. BE

[root@master ~]# make install



https://www.open-mpi.org/

et
Z % OpenMPI - Source Code

e GNU #H%=5

[root@master ~J# ./configure --prefix=/opt/openmpi/4.1.5 gcc 8.5 --enable-mpi-f77 --enable-mpi-f90 --
enable-mpi-cxx CC=gcc CXX=c++ FC=gfortran F77=gfortran

e Intel ZHEE

[root@master ~J# source /opt/intel/oneapi/setvars.sh intel64
[root@master ~J# ./configure --prefix=/opt/openmpi/4.1.5_intel 2023.1 --enable-mpi-f77 --enable-mpi-fo0 -
-enable-mpi-cxx CC=icx CXX=icpx FC=ifx F77=ifx

\

helpEIE O] GEIRABEE Z 28], #1"./configure -h"
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o NEVARAELKTUEE
e BLAS : http://www.netlib.org/blas/
o LAPACK : http://www.netlib.org/lapack/
e FFTW : hitp://www fftw.org/
o GSL : https://www.gnu.org/software/gsl/
e HDF5 : https://www.hdfgroup.org/solutions/hdf5/
o MR ATV ERIDHENS

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

E N B RN B

cd library_source.x.y.z

e 5558 README / INSTALL &% - 88 E#HA% ( ./configure --
orefix=/path/tofinstall ) S-21& 2 Makefile / Make.in / Make XXXX



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/

(
=N WES

o HRnx

[root@master ~]# make

o Z2HE - ALIRIRA install BIE - EEER *a BEIRBEHEE

[root@master ~J# make install 2% # cp *.a /path/to/install

o FEDAENFFRNTEBERIRIREER] - 5 7E header files 5| ARVIRIZE ]

[root@master ~]# export LD _LIBRARY _PATH=/path/to/install/lib:$LD LIBRARY_ PATH
[root@master ~]# export LIBRARY PATH=/path/to/install/lib:$LIBRARY_ PATH
[root@master ~]# export INCLUDE=/path/to/install/include:$SINCLUDE

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

—
—
N
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o iZ:EH%L % EPEL

/r}{:l.l:

}

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

Z54f EPEL 7T BEE LM RREH

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

s MERMLZENEN

[root@master ~]# rpm -q blas lapack fftw hdf5
blas-3.8.0-8.€18.x86_64
lapack-3.8.0-8.el8.x86_64
fftw-3.3.5-11.el8.x86_64
hdf5-1.10.5-4.e18.x86_64
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5 -3 MKL = = A/ = &

EiSlER 28 g fl

5| A header & - -l/opt/openmpi/4.1.5-intel-2023.1/include

B AR IEAS -L -L/opt/intel/oneapi/mkl/2023.1.0/lib/intel64 -Imkl_core
FERRIEA libXXX.a /opt/intel/oneapi/mkl/2023.1.0/lib/intel64/libmkl_core.a

o Ej:l f:;t\ \ n\l:l
[root@master ~J# ifort -0 test test.f90 -l/opt/intel/oneapi/mkl/2023.1.0/include -L/opt/intel/oneapi/mkl/2022.1.0/lib/intel64 -
Imkl_intel_Ip64 -Imkl_sequential -Imkl_core -Ipthread -Im -Idl

o PFRREMT

[root@master ~J# MKLROOT=/opt/intel/oneapi/mkl/2023.1.0/lib/intel64
[root@master ~]# ifort -0 test.x test.f90 -l/opt/intel/oneapi/mkl/2023.1.0/include -WI,--start-group ${MKLROOT}/libmkl_intel Ip64.a
${MKLROOT}/libmkl_sequential.a ${MKLROOT}/libmkl_core.a-WI,--end-group —Ipthread -Im -Idl



Intel MKL Link Line Advisor

https ://WWW_ i ntel . Comlcontent/W Intel® oneAPI Math Kernel Library Link Line Advisorj
ww/us/en/developer/tools/onea

Introduction

- - - - The Intel® oneAPI Math Kernel Library (oneMKL) is designed to run on multiple processors and operating
- - - systems. Itis 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 v6.19

Reset
Select Intel® product:
Select 0S:
Select programming language:
Select compiler:
Select architecture:
Select dynamic or static linking:
Select interface layer:
Select threading layer: Sequential v
Select OpenMP library: S 0 P> v

Enable OpenMP offload feature to

GPU:

Select cluster library: O Parallel Direct Sparse Solver for Clusters (BLACS required)
Cluster Discrete Fast Fourier Transform (BLACS required)

J ScalAPACK (BLACS required)

BLACS
Select MPI library: S Pl> v
Select the Fortran 95 interfaces: BLASSS
O Lapackss

Link with Intel® oneMKL libraries
explicitly:

Link with DPC++ debug runtime
compatible libraries:

Use this link line:
-Wl,--start-group ${ /1ib/intels4/1ibmkl_intel_lpé4.a ${MKLROOT}/1i
${MKLROOT}/1ib/intel64/1ibmkl_core.a -Wl,--end-group -lpthread -1m -1dl

/intels4/libmkl_sequential.a
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e GNU

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

OB
)¢><ﬂ;m“_

e Intel

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

CPUIESEHCPURIBME - & /proc/cpuinfo 13

£3% : Optimize Options (Using the GNU Compiler Collection (GCC)), Intel® 64 and I1A-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
https://software.intel.com/content/www/us/en/develop/download/intel-64-and-ia-32-architectures-optimization-reference-manual.html

(%

s MEBITLEFFTW3 B VM ( 9AH GNU )
° Ama= fftw_example.c 21
e https://github.com/undees/fftw-example/blob/master/tftw_example.c

« 2% .
gcc -0 test.exe fftw_example.c -I/opt/gnu-math/fftw-3.3.10/include -L/opt/gnu-
math/tftw-3.3.10/lib -1fftw3 -Im

o OJDIERIZEIR -Im al7il A& ?



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

