Compilation of PHITS using the free Intel Fortran compiler

(OneAPI toolkits)
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1. Windows

Phase I: Install Visual Studio IDE (integrated development environment)

I-1

Search “visual studio” or go to https://visualstudio.microsoft.com/

C @ docsmicrosoft.com/en-us/visualstudio/releases/2019/release-notes 2 % L 2@ :
. . . -
»d Visual Studio 2019 version Lo
version 16.11
Y& Fitter by ttle ] 16 11 Release N otes Visual Studio 2019 version 16.11.15
v Visual Studio e * Visual Studio 2019 version 16.11.14
Visual Studio Roadmap Article + 05/18/2022 + 28 minutes to read & &2 Visual Studio 2019 version 16.11.13
Release Rhythm Show more v
What's New In Visual Studio Docs .
Q Tip
> Visual Studio 2022
v Visual Studio 2019 Watch the recordings of the Visual Studio 2022 launch event to learn

Current Release Notes about what's new, hear tips & tricks, and download free digital swag.

Distributable Code
Platform Compatibility Developer Community & | System Requirements | Compatibility | Distributable Code
| License Terms & | Blogs @ | Latest Release Known Issues | Whats New in Visual

System Requirements .
Studio Docs

Visual Studio 2019 Roadmap

Product Lifecycle and Servicing Click a button to download the latest version of Visual Studio 2019. For instructions
on installing and updating Visual Studio 2019, see the Update Visual Studio 2019 to
the most recent release. Also, see instructions on how to install offline.

Release and Build History

License Terms &

> Visual Studio 2017 - g Download Community 2019 1 F Download Professional 2019 L
[l Download PDF Download Enterprise 2019

I-2

Download “Visual Studio Community 2019”

Note : In April 2022, OneAPI and Visual Studio Community/professional/enterprise 2022
are incompatible. Please don’t select 2022 unless the latest OneAPI solves this compatibility

problem.

I-3

Install “Visual Studio Community 2019” using the downloaded installer.

In the window below, please tick “Desktop development with C++". It says C++ while PHITS
is Fortran, but this is OK.

Then click the right bottom button to start installation.



Modifying — Visual Studio Community 2019 — 16.11.15

Workloads  Individual components  Language packs

Web & Cloud (4)

@ ASPNET and web development
Build web applications using ASP.NET Core, ASP.NET,
HTML/JavaScript, and Containers including Docker supp...

Python development
Editing, debugging, interactive development and source
control for Python.

Desktop & Mobile (5)

NET desktop development
Build WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with .NET and .NET Frame...

m M Uuniversal Windows Platform development @
reate applications for the Universal Windows Platform

ol . lications for the Universal Windows Platf
with C#, VB, or optionally C++

Location
C:\Program Files (x86)\Microsoft Visual Studio\2019\Community

Installation locations

Azure development
Azure SDKs, tools, and projects for developing cloud apps
and creating resources using .NET and .NET Framework.

Nodes development
Build scalable network applications using Nodejs, an
asynchronous event-driven JavaScript runtime.

Desktop development with C++
Build modern C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or MSBuild.

Mobile development with .NET
Build cross-platform applications for iOS, Android or
Windows using Xamarin.

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual

Studio. This software is licensed separately, as set out in the
licenses.

I-4

orin its accompanying license. By continuing, you also agree to those

Installation details

» Visual Studio core editor
» Desktop development with C++
~ Individual components

[<HBRBN< BN <N ]<]

Intel® Fortran Expression Evaluator

Intel(R) Distribution for GDB

Intel(R) oneAPI Debugger Integration

Intel Libraries for oneAP Integration
Intel(R) C++ Compiler Integration 2022
Common tools for Intel compiler projects
Intel® oneAPI Menu & Samples

Fortran IDE

Intel(R) C++ Compiler 2022 MSBuild files
Intel(R) oneAPI DPC++ Compiler Integration
Intel(R) oneAPI DPC++ Compiler 2022 x64 to...

Total space required 0 8

Install while downloading ~ Close

After installation, by launching the installer again, one can see if Visual Studio has been really

installed. You will see “Visual Studio Community 2019” installed.

Visual Studio Installer

Installed  Available

00 Visual Studio Community 2022
1721

Powerful IDE, free for students, open-source contributors, and individuals

Release notes

Da Visual Studio Community 2019
16.11.15

Powerful IDE, free for students, open-source contributors, and individuals

Release notes

Modify
Launch

More ¥

Modify
Launch

More ¥

Developer News

Visual Studio 2022 for Mac is now available
Today, I'm thrilled to share the news of the gener...

2022%5A238

All-In-One Search Is Getting Slicker
Since we first previewed a brand new way to sear...
2022458178

Visual Studio 2022 for Mac Release Candidate 2
Visual Studio 2022 for Mac 17.0 Release Candidat...
2022%5A118

View more Microsoft developer news...

Need help? Check out the Microsoft Developer
Community or reach us via Visual Studio
Support.

Installer version 3.2.2148.26540




Phase II: Install OneAPI (Fortran compiler and its associated libraries)

II-1
Search “OneAPI BaseToolKit download” or go to
https://www.intel.com/content/www/us/en/developer/tools/oneapi/base-toolkit-

download.html

Free Intel® Software Developr X Download the Intel® oneAPl £ X Download the Intel oneAP| HP( X

C @ Q 8 hips intel.com/content/s

Get the Intel® oneAPI Base Tbbtlat :

No Transistor Left Behind™

_|

Select options below to download

Select operating system

Operating System: Wintlois

v

Select distribution

DisHilRitich: Online & Offline (recommended)

Select installer

Installer Type: Select here

- Chat Now
Product and Performance Informatio

1I-2
Select your OS, Online & Offline, and Online

(If you fail the installation owing to network access instability, please consider choosing
Offline )



Free Intel® Software Developr X Download the Intel® oneAPl £ X Download the Intel oneAPI H

) B ht intel.com,

Operating System: Select operating system . On“ne ‘ns‘[a”er
Windows
= Features customizable installation
« Downloads a small installer file
Select distribution
Online & Offline (re(nmmended]' = Requires an internet connection on the host machine

Distribution:
« Downloads components at the same time as the installation

- « Provides an option to create an offline installer

Select installer

Installer Type: Online

What's Included in the Intel® oneAPI v
Base Toolkit for Windows*

Intel® oneAPI Base Toolkit (version 2022.1.3) has been updated to include
functional and security updates. Users should update to the latest version.

Size 13.40 MB
Version 2022.1.3
Date March 03,2022

SHA384 c67fed9ddedeb5abad58ib87ec31ae745alecZb4ad7c97b13ecaled
b433129f735097fe10719c88ffb88c123188f0fa2

- Chat Now

If a pop-up message says “Get Your Download. Sign in to your My Intel account using your

existing credentials.”, click “Continue as a Guest (download starts immediately)” to proceed.

II-3

Launch the downloaded installer. Following popup window will show up.

intel Intel® one APl Base Toolkit X

Installer will check your system requirements and launch
automatically. Click Continue to begin.

-t

Software Installer Continue




11-4
Tick “I accept the terms of the license agreements” and click “continue” of “Recommended

Installation” on the right.

intel. Intel® oneAPI Base Toolkit, v. 2022.2 _

ui]
X

Summary

What's Included Integrate with IDE

= Microsoft Visual Studio*

Installation Location Required Space
D ad

C\Program Files (x86)\Intel\oneAP|

Select your installation mode

[ 1accept the terms of the license agreement

Recommended Installation -
i i 3 . Continue
Custom Installation
2 2 st - Customize

Create a customized offline package for future use

II-5
If you see a warning message below, something is wrong with Visual Studio installation. Please

go back to Phase I.



intel Intel® oneAPI Base Toolkit, v. 2022.2 - 8 X
Prerequisites Check
sy
Integrate IDE Software Improvement Program Install
Welcome
Warnings
Intel* Graphics Driver for Windows net found.
You have no relevant GPU driver. If you are going to develop and run GPU-accelerated applications on this system, please check the installation guide for instructions on the GPU drivers.
Otherwise, you can ignore the warning and continue the installation as is: the product can still be used with CPU.
Intel® oneAPI DPC++/C++ Compiler will not work because none of the supported environments is found on your computer
Intel® oneAPI DPC++/C++ Compiler requires that Microsoft Visual Studio* 2017, 2019 or 2022, or Microsoft Visual Studio Build Tools* 2017, 2019 or 2022 should be already installed and none was
found on your computer. If you select 'Next', Intel* oneAPI DPC+#/C++ Compiler will be installed but will not wark. Please refer to the Release Notes (https://sof tware.intel.com/content/ww/us/en/
develop/articles/intel-oneapi-dpc-c-compiler-release-notes.html) for details.
Tick Microsoft Visual Studio* 2019 and click right arrow button on the bottom.
|nte|_ Intel® oneAPI Base Toolkit, v. 2022.2 — 8 x
Installed Products Select Components Modify
Integrate IDE

Would you like to integrate with an IDE? (optional)

Microsoft Visual Studio*

This product can be integrated with the following versions of Microsoft Visual Studio. Select a version to integrate (optional)

[ Microsoft Visual Studio* 2019.

== £ \isual Studic
L Microsoft Visual Studio

O

Installation Location
C:\Program Files (x86)\Intel\oneAP!

II-7

Tick whichever you prefer and click “Install” button.



intel

Installation

Location
C:\Program Files (x86)\Intel\oneAPI ° Install =

Intel® oneAPI Base Toolkit, v. 2022.2 —

Welcome Integrate IDE Install
Software Improvement Program

Intel® Software Improvement Program

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 ti and i (suchas ing system, CPU i , last 4-digits of the MAC address, 3rd party
API usage and other Intel products installed). ("Information").

Intel may collect this Information directly or optionally through the use of Google Analytics. If Google Analytics is used to collect the Information, Google will aggregate the Information with
that of other users and present the aggregated results to Intel without any personal identifiers. Information collected by Google will be retained by Google under its own data collection
policies (https://support.google.com/analytics/answer/6004245?hl=en).

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 "%LOCALAPPDATA%\Intel Corporation\isip" file. To remove the file, please open a Windows command prompt, go to the folder
"%LOCALAPPDATA%\Intel Corporation\" and delete the "isip" file. If Intel(R) Software Manager is installed on your system, you can also revoke your consent by choosing "Improvement
Program Options" in the "Settings" tab of the Intel(R) Software Manager and selecting the "I do NOT consent to the collection of my Information" option.

For more details, please refer to this article: (https://software.intel.com/en-us/articles/software-improvement-program).

(® | consent to the collection of my information

O 1 do NOT consent to the collection of my information

II-8

Wait until the progress bars reach the right edges.

intel

Intel® oneAPI Base Toolkit, v. 2022.2 —

Welcome Integrate IDE Software Improvement Program ot
Instal

Installation in progress

Downloaded 370.8 KB of 2.6 GB 185.4 KB/s

Finalizing removal. It may take up to 5 minutes... 5%

(O Intel® DPC++ Compatibility Tool
Intel® Distribution for GDB*
Intel® oneAPI DPC++ Library
Intel® oneAPI Threading Building Blocks
Intel® oneAPI DPC++/C++ Compiler
Intel® oneAPI Data Analytics Library
Intel® oneAPI Video Processing Library

Intel® Integrated Performance Primitives

Intel” Performance Primitives Cr

Intel® oneAPI Math Kernel Library

1I-9
When

installation ends, click “Finish” of the popup window.




intel.

Intel® oneAPI Base Toolkit, v. 2022.2

Welcome Integrate IDE Software Improvement Program i
nstal

Installation in progress

Downloaded 3.3 GB of 3.3 GB

100%

Process completed

The following tools have been installed successfully:

+/ Intel® oneAPI Base Toolkit, v. 2022.2

[ Open Get Started Guide

Intel® oneAPI DPC++/C++ Compiler
Intel® oneAPI Data Analytics Library Go to Installed Products

v
v
+/ Intel® oneAPI Video Processing Library
v
4

Intel® Integrated Performance Primitives

Intel® Integrated Performance Primitives Cryptography

PAR
2022/05/14




II-10
Search “OneAPI HPCToolKit download” or go to

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

download.html

II-11
Do the same as BaseToolkit explained above. Below are screenshots during HPCToolKit
installation.

Download the Intel oneARl HP' X

C & 0 & = QO B hit intel.com/cort en/develope 1p t-downlo B8 & i @ @

M= 0= ]maearyrs § BERYATL | scencedirect @) PARIS&TON | 75V, .. R 2021%F (87135 7. (@ Google Agenda - Sem.. @) XTI MR @ XERBUAT. B certitude - traduction ..

Select options below to download

Select operating system

Operating System: Windows v A Download Intel® oneAP| Base Toolkit

This component is part of the Intel® oneAP| Base Toolkit, We recommend that you
i download the full toolkit initially, and then update specific components as needed
Select distribution

Distribidtion: Online & Offline (recommended]

Get It Now

- Select installer
Installer Type: Online v

Online Installer

+ Features customizable installation

+ Downloads a small installer file

« Requires an internet connection on the host machine

« Downloads components at the same time as the installation

« Provides an option to create an offline installer

What's Included in the Intel® oneAPI HPC v
Toolkit for Windows*

Intel® oneAPI HPC Toolkit (version 2022.2.0) has been updated to include functional
and security updates. Users should update to the latest version.

Size 14.10MB
Version 2022.2
Date April 05, 2022

SHA384 €aB89799%ac2653e1c446743b911020dff58b3146f61cb5d3c4025ac8
a4599f07f9f54b38cb2362c4c1b746b27762a%dcf

10



intel. Intel® oneAPI HPC Toolkit, v. 2022.2 _ o x

Summary
What's Included Integrate with IDE
« Intel® Inspector (2022.1.0) « Microsoft Visual Studio*.

« intei® Trace Anaiyzer and Coliector (2021.6.0)

« Intel® MPI Library (2021.6.0)

« Intel® Fortran Compiler & Intel® Fortran Compiler Classic (2022.1.0)

« Intel® oneAPI DPC++/C++ Compiler & Intel® C++ Compiler Classic (2022.1.0)

Installation Location Required Space
C:\Program Files (x86)\Intel\oneAP| Download size: 184.5 MB
Installation size: 725.1 MB

Select your installation mode

Z | accept the terms of the license agreement

Recommended Installation
Continue
Install everything with commonly used features

Custom Installation
Configure your installation

Create a customized offline package for future use

Software Installer v.4.1.1.0-291

intel. Intel® oneAPI HPC Toolkit, v. 2022.2 _

o
X

Installed Products Select Components Modify
Integrate IDE

Would you like to integrate with an IDE? (optional)

Microsoft Visual Studio*
This product can be integrated with the following versions of Microsoft Visual Studio. Select a version to integrate (optional)

[ Microsoft Visual Studio* 2019.

Installation Location | Chane §
; sl sl 50
CA\Program Files (x86)\Intel\oneAPI ° ° Software Installer v.4.1.1.0-291

11




intel. Intel® oneAPI HPC Toolkit, v. 2022.2 _ o x

Welcome Integrate IDE Install
Software Improvement Program

Intel® Software Improvement Program

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 ti and i (suchas ing system, CPU i , last 4-digits of the MAC address, 3rd party
API usage and other Intel products installed). ("Information").

Intel may collect this Information directly or optionally through the use of Google Analytics. If Google Analytics is used to collect the Information, Google will aggregate the Information with
that of other users and present the aggregated results to Intel without any personal identifiers. Information collected by Google will be retained by Google under its own data collection
policies (https://support.google.com/analytics/answer/60042457hl=en).

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 "%LOCALAPPDATA%\Intel Corporation\isip" file. To remove the file, please open a Windows command prompt, go to the folder
"%LOCALAPPDATA%\Intel Corporation\" and delete the "isip" file. If Intel(R) Software Manager is installed on your system, you can also revoke your consent by choosing "Improvement
Program Options" in the "Settings" tab of the Intel(R) Software Manager and selecting the "I do NOT consent to the collection of my Information" option.

For more details, please refer to this article: (https://software.intel.com/en-us/articles/software-improvement-program).

(® | consent to the collection of my information

O 1 do NOT consent to the collection of my information

Installation Location Install =
C:\Program Files (x86)\Intel\oneAP

intel. Intel® oneAPI HPC Toolkit, v. 2022.2 _ o x

Welcome Integrate IDE Software Improvement Program ; 1
instal

Installation in progress

Downloaded 184.5 MB of 184.5 MB

Process completed. 100%
The following tools have been installed successfully:

+/ Intel® oneAPI HPC Toolkit, v. 2022.2

0 Open Get Started Guide
Intel® Inspector

Intel® Trace Analyzer and Collector
Go to Installed Products Finish
Intel® MPI Library

Intel® Fortran Compiler & Intel® Fortran Compiler Classic

CAOCKK

Intel® oneAPI DPC++/C++ Compiler & Intel® C++ Compiler Classic

Software Installer v4.1.1.0-291

12




Phase I1I: Compile PHITS

I11-0
Launch Visual Studio

Visual Studio 2019

Open recent Get started
A .
‘ | Al = Clone a repository
Get code from an online repository like GitHub
or Azure DevOps
4 Today
R3] phits-intelsin 2022/l 2o Cl)ﬂ Open a project or solution
C:¥Users¥awago¥Documents¥H5{T¥PHITStest¥compile Open a local Visual Studio project or .sIn file
4 Yesterday
B phits-intel.vfproj 2022/05/23 23:25 @- Open a local folder
C:¥Users¥awago¥Documents¥ & {T¥PHITStest¥compile-omp Navigate and edit code within any folder
m phits-intel.vfproj 2022/05/23 23:24
C:¥Users¥awago¥Documents¥ & {T¥PHITStest¥compile ?kj Create a new project

Choose a project template with code scaffolding

4 This week to get started
m phits.sin 2022/05/18 22:22

C:¥Users¥awago¥Documents¥ 5 {T¥PHITStest¥src

Continue without code >

III-1
From “Open a project or solution”, open /phits/bin/phits-intel.vfproj
If you cannot select it, please make sure that Intel oneAPI appears in Menu

Bar>Tool>Options. If not, oneAPI installation was not successful or you installed Visual

Studio 2022.

13



DQ File Edit View Git Project Build Debug Test Analyze | Tools | Extensions Window Help  Search (Ctrl+Q) P | phits-intel [ I X

o o8B -2 |9 -] Debug - x64 - Intel Compiler |2 Live Share &7
Get Tools and Features...

Connect to Database...
co@ade-c @k

Search Solution Explorer (Ctrl+:) P~

Connect to Server...

1 Code Snippets Manager... Ctri+K, Ctrl+B

& Solution 'phits-intel’ (1 of 1 project)
4 @ phits-intel (IFORT)
> Ml Header Files
Ml Resource Files
> M Source Files

Choose Toolbox items...

X0q|00)  1310]dx3 Joniag

NuGet Package Manager »

Create GUID

Error Lookup

Spy++

External Tools...

Command Line

import and Export Settings...

Customize...

£+ Options... Solution Explorer [RCIaEI

phits-intel Project Properties
Output 2000

Show output from:  File Generation

(Name) phits-intel
Project Path C:¥Users¥awago¥Documents¥#51T7Y

Projects loaded and ready to use 5

Background tasks are still running (Name)

Name of the project.

Aliasignoie

r Optimization Report

A Add to Source Control « A&

[Z] Parse file c:¥users¥awago¥documents¥i{T¥phitstest¥src¥egsSelast.f

Options ? X 1
|
|

Search Options (Ctrl+E) L FPGA Settings
Board packages:

> Environment

bProjects and Solutions Installed board packages:

Source Control No board support package installed.
>Work Items Board packages shipped with Intel(R) FPGA SDK for OpenCL(TM): (for report
P Text Editor

generation/emulation/runtime use only) :

> Debugging . . .

b Performance Tools intel_a10gx_pac: C:¥Program Files (x86)¥Intel¥oneAPI¥compiler¥2022.1.0
> CMake ¥windows¥lib¥oclfpga¥board¥intel_a10gx_pac (default)

P Database Tools intel_s10sx_pac: C:¥Program Files (x86)¥Intel¥oneAPI¥compiler¥2022.1.0
b Graphics Diagnostics ¥windows¥lib¥oclfpga¥board¥intel_s10sx_pac

P Intel Compilers and Libraries
4Intel oneAPI
FPGA Settings
Intel® Distribution for GDB*
Samples
PIntelliCode
PLive Share
P NuGet Package Manager
bTest

b Tact Adantar far Ganala Tact

Documentation about board packages

oK ‘ Cancel

II1-2

Select “Release” mode and “x64”. This configuration is the most memory/CPU effective.

14



D File Edit View Git Poject Buld Debug Test Anayze Tools Extensions Window Help  Search(CuliQ) P phitsintel ® - o x

C-O|B- -9 -C | Debug - x4 - Psenv | | @ ik RN B & UveShare 0

mpi-winf & X
G (Global Scope)

1 e n e v e R At e R et r R et e R e d

X85
Configuration Manager

) (B cond o-28| k=

8 s _ Search Solution Explorer (Ctrl+ P
3 subroutine paraint(mn) ey 2] Solution ‘phits-intel’ (1 of 1 project) -
CI . 4 [@ phits-intel (IFORT)

§ x Initialization of MPI * 4 @l Header Files

0 angel0.inc
D atimacntinc
0O atimadim.inc
D atimasysinc

6 ¢ Open input filename file .

10 implicit real®s (a-h,0-2) e
:; 0 errinc

13 D gamlibline
14 include ‘mpif.h' 0 gamlibzinc

include ‘err.inc’

D ggmparamine -

common /mpied/ npe, me
18 common /mpi@3/ filhd, nfihd

100% ~| @ Noissves found 18 (i34 SPC CRIF

Show output from: File Generation

0 File Edit View Git Project Buld Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+Q) P | phits-intel = 5%
L

C-0 | B-2M@| DT | Debug - x64 v P Start~ | W €
Debug

L & LiveShare &

Ll mpi-vinf & X FRE ~ #  Solution Explorer
é G (Global Scope) c o Manager... F| _paraint(mn) -+ cond|o-2¢#| ;;|E|
§ i P e L L é Search Solution Explorer (Ctrl+) -
) 13 &7 Solution ‘phits-intel’ (1 of 1 project) -~
g 14 include ‘mpif.h’ 4 phits-intel (IFORT)
g 15 include ‘err.inc’ - 4 @l Header Files
= 16 D angelot.inc
17 common /mpi@@/ npe, me D atimacntinc
18 common /mpi03/ filhd, nfihd D atimadiminc
19 common /mpi04/ stiml, stim2 D atimasysinc
20 character filhd*100 D bertine
D errinc
,,,,,,,,,,,,, D gamlibl.inc
D gamlib2inc
D ggmparam.inc
,,,,,,, Solution Explorer

Properties

logical exex
@ No issues found

Output

Show output from: - File Generation

Error List ety

Compiler Optimization Report

[T Parse file c:¥users¥awago¥documents¥-----main. ¥phitstest¥src¥gammod.f A Add to Source Control ~ £

III-3

Create an executable file by
Build > Build Solution
In Windows, please see “Execute via Command Prompt” in the manual on how to launch the

executable file.

15



Build | Debug Test Analyze Tools jons  Window Help | Search (Ctrl+Q) P | phitsintel [ I X
1% Build Solution Ctrl+Shift+B _ & lveshare &
Rebuild Solution -

b File Edit View Git Project
cro|lB-zRM| 9

Clean Solution

Run Code Analysis on Solution Alt+F11

coadlo-oa| s

Search Solution Explorer (Ctrl+:) P~

Build phits-intel (IFORT) Crl+B
Rebuild phits-intel (IFORT)
Clean phits-intel (IFORT)

Project Only

223 Solution ‘phits-intel’ (1 of 1 project)
4 [A phits-intel (IFORT)
> Ml Header Files
Ml Resource Files
> Ml Source Files

Batch Build...

Configuration Manager..

Output

Show output from:  File Generation = s =

(Name) phits-intel
Project Path C:¥Users¥awago¥Documents¥#51T7Y

(Name)
Name of the project.

Compiler Optimization Report

Compiler Inline Report

A

A Add to Source Control «

11-3’

To use OpenMP, activate “Qopenmp” option from

Menu bar > Project > Properties > Fortran > Language > Process OpenMP directives >

Generate Parallel code

D Fle Edit View Git | Project | Build Debug Test Analyze Tools Extensions Window Help  Search (Cir+Q) P | phits-intel e - o X
Ov0|a‘3v‘*.ﬂn“ _ 2 LiveShare &

Add New Item...
‘0 Add Existing Item...

Ctrl+Shift+A
Shift+Alt+A

Solution Explorer
cogd e-2a|”

Search Solution Explorer (Ctri+) R ~

Add Existing Items From Folder...

New Folder

Jolo|dx3 JonIBS

Unload Project
7 Solution ‘phits-intel’ (1 of 1 projec
“ phits-intel
> M HeaderFiles

M Resource Files
> o Source Files

Set as Startup Project
Export Template.

X0qjoo].

Manage NuGet Packages...

Properties

Properties v X
phits-intel Project Properties ”

Output X
p [T ot intel
& E

Show output from: File Generation ProjectPath  C:¥phits¥bin¥

(Name)
Name of the project.

Compiler Optimization R

Add to Source Control «

i

16



0 File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Cil-Q » hit [z}

E | =22 |m 9%, & LiveShare &

0 -0 | B -2 M| D - | Relesse - x64 - b st~ @]

Configuration:  Active(Debug) v Platform: Active(Win32) ~| | Configuration Manager... Searc

23 Solution ‘phits-intel’ (1 of 1 projec]
4 @ phits-intel

> M Header Files

M Resource Files

> Ml Source Files

4 Configuration Properties A Source File Format Use File Extension
General Fixed Form Line Length 72 Columns
Debugging Pad Fixed Form Source Lines No

4 Fortran Enable Altemate PARAMETER Syntax Yes
General Enable FORTRAN 66 Semantics No
Optimization Compile Lines With D in Column 1 No
Debugging Process OpenMP Directives Generate Parallel Code (/Qopenmp)
Preprocessor Enable F2003 Semantics Disable
Code Generation Enable Coarrays Generate Parallel Code (/Qopenmp)
{anguage MPI Configuration File Generate Sequential Code (/Qopenmp_stubs)
Compatibiity Coarray Images <inherit from project defaults>
Diagnostics
Data < »
Floating Point Tree N Solution...
External Procedures .
Output Files Properties » X
Run-time phits-intel Project Properties
Libraries [E v
Command Line

b Linker

Show output from: File Generation b Resources
b MIDL

Process OpenMP Directives (Name) phits-intel
Enables the compiler to generate multi-threaded code based on the OpenMP directives. (/Qopenmp, Project Path  C:¥phits¥bin¥
/Qopenmp-stubs) k

oK Frvel WAMR)

(Name)
Name of the project.

11-3”

11-37-1

To use MPI, you need to
e Install MS-MPI (not explained in this manual. Please search “MS-MPI install”)
e Configure the Build of Visual Studio

To configure the Build of Visual Studio, close Visual Studio and open phits¥bin¥phits-
intel.vfproj with a text editor (e.g. notepad++). Then replace a line

<File RelativePath="..¥src¥mpi-non.f"/>

with

<File RelativePath=".. ¥src¥mpi-win.f"/>

and save, open phits¥bin¥phits-intel.vfproj with Visual Studio again.

Updated project includes mpi-win.f in the solution explorer sub-window.
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Edit

o Fie

- "-e

mpi-winf & X
G (Global Scope)

View

Git  Project Build

R IR

Debug Test Analyze

Release ~ x64

Tools

~ P start -

~|sparaint(mn)

Extensions

Window  Help

*

X0qIo0L  Ja10[dx3 Joniag
.

subroutine paraint(mn)

Initialization of MPI
Open input filename file

»

e owow

Output

Show output from:

Error List [oNeny

II1-37-2
Add library files “msmpi.1lib”,

implicit real*s (a-h,o-z)

include ‘mpif.h’
include ‘err.inc’

common /mpiee/ npe, me
common /mpi@3/ filhd, nfihd

@ Noissuesfound

File Generation

Compiler Optimization Report

“msmpifec.lib”,

“mpifptr.h” to the solution explorer.

Search (Ctrl+Q)

Ln:18  Ch:34

and

SPC

o

phits-intel

| Live Share

@

(Name)
File Path
File Type

Read Only
Size

(Name)

header

o) File Edit View ¢4
@ OB B! Gueme- X O B ®B W N ez
£ restalmod.f
B () Miscellaneous File < > ~ MPI > Lib > x64 v C P eior®
g 522 A ——
3 £l A
Bl = v 19D POER
g 8 msmpilib 2019/11/04 12:31
S S mroks A i
g 526 8 msmpifecib 2019/11/04 12:31
527 B y9vo-K »
528 8 msmpifmc.lib 2019/11/04 12:31
529 1DEC =TSSPV »
[OF:2- 1>, S0 B B W N#AER = RR- e
« > ~ < MPI > Include > x64 v C L x640t%k
257 2 mmas swE
v o490 TUER Include
[ mpifptch
W FIbyT »
[CF 7> N S B ®
Fov0-F A
B FFaxvk » < > v 1 MPI > Include
PaEoFe » 28 B
v oAy TUER
complle wroby o4O
CosmicRay P x86
PHITStest PO Cf mpi.fo0
Save B mpih

The directory of the files are as follows by default.
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e
Object File Library
Object File Library

Object File Library

N HAEZ -

£ Include0
EH AR

2022/05/26 20:51
2022/05/26 20:51
2019/11/04 12:23

2019/11/04 12:23

Search Solution Explorer (Ctrl+:)

Solution Explorer

Modified Date

Specifies the name of the file.

~
(52

a| pl=

8 o-

B mdp-unif
membankmod.f
mmbankmod.f
mod_counter
mod_ompparallel.f
mod_rsouin.f
mpi-win.f
muoncap.f
muonintf

ncasc.f
ndata01.f
ndata2mod.f

PRPFPFPFEPRPRPRPEDED®

mpi-win.f
C:¥Users¥awago¥Documents¥----- L
Fortran Source

2021/09/03 4:36

False

24156

A Add to Source Control ~ £

files “mpif.h”,

@ a

& Live Share &
| i Bl -~ 1x
k @8 o-2a|r-
H4L search Solution Explorer (Ctrl+:) P~
D ggsparam.inc a
314K8 D jamt.inc
T D jam2.inc
D jam3.inc
1,012 KB O mmbank.inc
mpith
mpifpteh
B msmpilib
B msmpifeclib
D param.inc
D param00.inc
D param0t.inc
D paramo2inc
] RIS
= o x
=®R - e
5% %
] #1X .
T4 2ANS Z
TP TANS-
Fortran Source 54KB

C/C++ Header

172K8 a

d to Source Control

11:58




C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Include¥mpif.h
C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Include¥x64¥mpifptr.h
C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Lib¥x64¥msmpi.lib
C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Lib¥x64¥msmpifec.lib

I1-37-3

Configure the Intel Fortran compiler in Visual studio.

Menu bar -> Tools -> Options -> [FORT Intel Fortran Classic -> Compilers -> x64 (tab) -

“«

> “-++” of Includes
Add following 2 folders

"C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Include"

"C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Include¥x64"

o File Edit View Git Project Build Debug Test Analyze
1 O|B-w BP9 -

=~ | Release ~ x64 b

s
Wl mpi-winf = x
Bl G (Global Scope) -ls
‘;; i 177 rreeereee T o v .
g 2
; 3 subroutine paraint(mn)
g 4
g 5 o+ Initialization of MPI
B 6 Open input filename file
7
g  hesesursesstessennsesenteesanses REO——
9
10 implicit reals (a-h,o0-z)
11
P R e e |

14 include ‘mpif.h'
include ‘err.inc’

17 common /mpi0@/ npe, me

18 common /mpi03/ filhd, nfihd
@ Noissues found . )
Output

Show output from: File Generation

O i o

Tools | Extensions Window  Help

Intel Compiler

Get Tools and Features..
Connect to Database...
Connect to Server...

Code Snippets Manager...
Choose Toolbox Items...
NuGet Package Manager
Create GUID

Error Lookup

Spy++
External Tools...
Command Line
Import and Export Settings...
Customize...

Options...

Ctrl+K, Ctrl+B

Search (Ctrl+Q)
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Ln: 18 Ch:34

SPC__ CRLF

phits-intel ® - o x
& LiveShare T
v R X
Search S: r Padd
B mdp-unif -
B membankmod.{
B mmbankmod.f

B mod_counterf

B mod_ompparallel.f

B mod_rsouin.f

B mpi-winf

B muoncapf

B muonintf

B ncasc.

B ndata01.f

B ndata2mod.f
Solution Explorer |8 je

mpi-win.f File Properties

ed Date

Mo 2021/09/03 4:36
Read Only False
Size 24156

(Name)
Specifies the name of the file.

*

Add to Source Control



0 File Edit View Git Project Buld Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+Q) p phits-intel-mpl ® - o x

OB B9 - | Release - x64 - bsartv b @] 52 |2 Live Share &7

o
g Solution Explorer v X
3
g Set Directory List
2 P~
14 . $(Ur ICRTSdkDir)Include¥$(UCRTVe ¥shared
Search Options (Ctrl+E) P win32 x64 ,§IF"°‘.‘,’§;§‘;”D‘,)CO,“ ioclide¥s( Srionéehars -
g - S en $(FortInstallDir)compiler¥include¥intel64
g 1 Environment E e COmpLety $(IFortinstallDir).¥.¥. ¥mkI¥latest¥include
g bProjects and Solutions (VSinstallDir)VC¥Tools¥MSVC¥$(VCToolsVersion)¥atimfc¥include
N $(WindowsSdkDir)include¥um
»Source Control
»Work Items
; Be: Editor Intel® Fortran Compil #
Qe aoding 2021.6.0 Package ID: < >
b Performance Tools
PCMake Macros>>
¥ Database Tools
»Graphics Diagnostics Executables: Reset to default Ok Cancel
“Intel Compilers and Libraries L — J .
General Includes: $(UniversalCRTSdKDir) JCRTVersi lorer
PDPC++
PCe++ . =
B Gz Libraries: $(VSInstallDir)VC¥Tools¥MSVC¥$(VCToolsVersion)¥ .
) ) lib File Properti -
4IFORT Intel Fortran Classic e MSHE S
General Default options: /Qlocation,link,"$(VSInstallDir)VC¥Tools¥MSVC¥$(VCTo
Output Compilers
Show output from:  File Generation Guided Auto Parallelism Reset.. msmpifecib
Ladofoe s C:¥Program Files (x86)¥Microsoft S
Object File Library
OK Cancel | Date 2019/11/04 3:31
ly False
Size 1020116
(Name)
Specifies the name of the file.
Error List NGty Compiler Optimization R

[ Ready 4 Add to Source Control

11I1-37-4

Consecutively

In the same tab x64, add a following folder to “:-+” of Libraries
"C:¥Program Files (x86)¥Microsoft SDKs¥MPI¥Lib¥x64"

Then «Build» to create binary executable.

0 File Edit View Git Project Buld Debug Test Analyze Tools Extensions Window Help  Search (Cirl+Q) p phits-intel-mpl =) g X

OB B9 - | Release - x64 - b st~ W @] 52 |2 Live Share &7

7
4 Solution Explorer >R x
3

T "“ﬁ&-@\e'm@’ﬁE

K | T —— P~
L] .

» Search Options (Ctrl+E) £ Win32 x64 Set Directory List % .
g :

=z »Environment Selected compiler: <Lz $(VSnstallDir)VC¥Tools¥MSVC¥$(VCToolsVersion)¥lib¥x64 -

g Py U ICRTSdKDir)Lib¥$(UCRTVersion)¥um¥x64

g b Projects and Solutions U

ICRTSdKDIr)Lib¥$(UCRTVersion)¥ucrt¥x64
in

Source Control Inte ¢

[ 1 Dir).¥.¥.) i

[ i \VSinstallDir)VC¥Tools¥MSVC¥S(VCToolsVersion)¥atimfc¥lib¥x64
 Text Editor

Intel® Fortran Compiler €I, $WindowsSdkDin)ib¥winv6.3¥um¥x64
["C:¥Program

' Debugging 2021.6.0 Package ID: w_on¢
Performance Tools

»CMake
» Database Tools
» Graphics Diagnostics Executables: $(
4Intel Compilers and Libraries
General
PDPC++
PCH++
PIFX Intel Fortran
4IFORT Intel Fortran Classic
General Default options: /Qlocation,link,"$(VSInstall Dir) VC¥Tools¥MSVC¥$(VCTo
Output Compilers
Guided Auto Parallelism

Coda Covarana

Macros>>

Reset to default Cancel

Includes: $(

Libraries: DinVC: ¥$(VCTe

lib File Properties

Show output from:  File Generation msmpifeclib
C:¥Program Files (x86)¥Microsoft S|
Object File Library
OK Cancel |Date 2019/11/04 3:31
ly False
Size 1020116

Reset...

(Name)
Specifies the name of the file.
Error List [[elstg Compiler Optimization Report

[J Ready

A Add to Source Control ~  #4

II1-3”-5
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Modify phits/bin/phits.bat to use the MPI version of PHITS exe file. If the built executable
Is at

C:/Users/ogawa/Documents/trans/PHITStest/compile/x64/Release/phits-intel.exe
Change the 4th line of

phits/bin/phits.bat

to be

set PHITS_MPI_EXE = C:
/Users/ogawa/Documents/trans/PHITStest/compile/x64/Release/phits-intel.exe

ﬁ'*C:¥phits¥bin¥phits.bat - Notepad++ — O X
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 2 X
cHEHB RS 4 A 2% EEST EREREGE | & DB
E phits.bat E3 ‘
1 (@echo off
@ title PHITS: %1
3 set PHITS_Single EXE="C:\phits/bin/phits329 win.exe"
4 set PHITS MPI EXE=
[*c:\Users\awago\Documents\trans\PHITStest\compile\x64\Release\phits-intel.exe"
5 set PHITS OpenMP EXE="C:\phits/bin/phits329 win openmp.exe"
6
7 set OMP=1
8 OMP = 0 -> Openmp with default OMP_NUM THREADS
9 OMP = 1 -> Single (No openmp option)
10 OMP >= 2 -> Openmp with OMP NUM THREADS = OMP
11 set MPI=1
2 :: MPI = 1 -> Single (No MPI option)
13 :: MPI >= 2 -> MPI with np = MPI+1 (MPI is parallel number)
14
15 set MPI EXE="C:/Program Files/MPICH2/bin/mpiexec.exe"
16
17 set nofile=1
18 setlocal enableDelayedExpansion
19 set /a count=0
20 :: Read input file and check "S$OMP" and "file=" till 1lst section
21 for /f "usebackqg tokens=1,2 delims== " %%i in ("%~1") do (
22 if /i %%i==S0OMP (
length : 2,890 lines: 118 Ln:4 Col:19 Pos: 101 Windows (CR LF) UTF-8 IN
II1-3”-6

Modify another line which specifies MPI_EXE in phits/bin/phits.bat to point the mpi
executable (not PHITS executable)
set MPI_EXE="C:/Program Files/Microsoft MPI/Bin/mpiexec.exe”
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@ *C:¥phits¥bin¥phits.bat - Notepad++ — [} X
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ? X
JHEHE R RE 4 Wi D c/ihi @ % BES1FEREEDEE | =D b
[=] phits bat E3 ‘

1 (Gecho off

G title PHITS: %1

3 set PHITS Single EXE="C:\phits/bin/phits329 win.exe"

4 set PHITS MPI EXE=

"C:\Users\awago\Documents\trans\PHITStest\compile\x64\Release\phits-intel.exe"

5 set PHITS OpenMP EXE="C:\phits/bin/phits329 win openmp.exe"
6

7 set OMP=1

8 :: OMP = 0 -> Openmp with default OMP_NUM THREADS

9 OMP = 1 -> Single (No openmp option)

10 OMP >= 2 -> Openmp with OMP NUM THREADS = OMP
11 set MPI=1

2 MPI = 1 -> Single (No MPI option)

13 MPI >= 2 -> MPI with np = MPI+1 (MPI is parallel number)

15 set MPI EXE="C:/Program Files/Microsoft MPI/Bin/mpiexec.exe"

17 set nofile=1
18 setlocal enableDelayedExpansion
19 set /a count=0

20 :: Read input file and check "S$OMP" and "file=" till 1lst section
21 for /f "usebackqg tokens=1,2 delims== " %%i in ("%~1") do (
22 if /i %%i==S0MP (
length : 2,897 lines: 118 Ln:15 Col:1 Pos:509 Windows (CR LF) UTF-8 IN
II1-3"-7
Insert a line
$OMP=**

at the top of PHITS input file where ** is the number of cores you would like to use. Then
launch PHITS (e.g. Run shortcut command) with this input file.
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| {?ﬁ.)C:¥Users¥awago¥Documents¥trans¥PHITStest¥recommendation¥CosmicRay¥CosmicRay4inp - Notepad++ — o X

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 2 X
sl s laE 4 0 2R (EE= DEDFE = 3
| =l CosmicRay.inp E3
.1 $MPI=3
2 [Title] ]
3 Sample input file for cosmic-ray transport simulation
-t
I S [[Parameters|]
I 6 icntl = 0 # (D=0) 3:ECH 5:NOR 6:SRC
{ 7,8:GSH 11:DSH 12:DUMP
{7 maxcas = 50 # (D=10) number of particles per
one batch
{8 maxbch = 2 # (D=10) number of batches
9 e-mode = 2 # (D=0) O: Normal, 1: Event
generator mode Ver.1l, 2: Ver.2
10 dirgmd = 1 # (D=0) 0: JQMD legacy version,
f 1: JOMD-2.0
11 negs = 1 # (D=-1) =-1l:original, =0:No,
=1:FGS
Normal text length : 6,468 lines : 147 Ln:1 Col:7 Sel:6]1 Wirldows(CRLF) UTF-8 IN
II1-3”-8

In the terminal, batch report ends with “pe = ” if MPI works.

B PHITS: C:¥Users¥awago¥Documents¥trans¥PHITStest¥recommendation¥CosmicRay¥CosmicRay.inp - o X

Started at 2022/06/05 12:07:56.96, input= “CosmicRay. inp”
bkx Warning: ATIMA, energy is larger than esmax

Energy/A, esmax: 1.0000000D+08 1.0000000D+08

Il Data is extrapolated !!!
bkx Warning: ATIMA, energy is Iarger than esmax

Energy/A, esmax: 1.0000000D+08 1.0000000D+08

111 Data is extrapolated !!!
bat [ 1] ncas= 33. : date= 2022-06-05 : time= 12h 08m 44s:
bat [ 1] ncas= . @ date= 2022-06-05 @ time= 12h 08m 44s:
bat [ : date— 2022-06-05 : time= 12h 08m 44s:

1T B[R A — %?ﬁﬁ L'C(tél,\
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2. Linux

Phase I: Install OneAPI (Fortran compiler and its associated libraries)

I-1

Access to Intel official web site and download toolkits (the Base Kit and the HPC kit are
required for the Fortran compiler).
https://www.intel.com/content/www/us/en/developer/articles/news/free-intel-software-

developer-tools.html

Native Code Toolkits

Intel® oneAPI Base Toolkit

Get started with this foundational kit that enables developers of all types to build, test, and
deploy performance-driven, data-centric applications across CPUs, GPUs, and FPGAs. For
specialized workloads, use the Base Kit with one or more add-on toolkits.

+ Add a Domain-Specific Toolkit

Add Domain-Specific Toolkits for Specialized Workloads

Intel® oneAPI HPC Toolkit
Deliver fast DPC++, C++, Fortran, OpenMP, and MPI applications that scale.

Get the Base Kit * Get the HPC Kit

Intel® oneAPI loT Toolkit
Build high-performing, efficient, reliable solutions that run at the network’s edge.

Get the Base Kit & Get the loT Kit

Intel® oneAPI Rendering Toolkit
Accelerate High-Fidelity Rendering and Visualization Applications with Powerful Libraries.

Get the Base Kit + Get the Render Kit

By clicking either of the above link, it will navigate to the following download page. Then you
need to download the “Intel oneAPI Base Toolkit” and “Intel oneAPI HPC Toolkit”. The link
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will navigate to the page to choose “Operating System” and “Distribution”. Please choose

“Linux” for the “Operating System” and select the distribution choice which is suitable for

your distribution. If you are not sure for the choice of “Distribution”, you can choose “Online

& Offline”.

What's Inside Each Toolkit

Intel oneAPI Base Toolkit

General Compute

¢ Intel® oneAPI Collective
Communications Library

¢ Intel® oneAPI Data Analytics
Library

¢ Intel® oneAPI Deep Neural
Networks Library

o Intel® oneAPI DPC++/C++
Compiler

e Intel® oneAPI DPC++
Library

¢ Intel® oneAPI Math Kernel
Library

* Intel® oneAPI Threading
Building Blocks

¢ Intel® oneAPI Video
Processing Library

¢ Intel® Advisor
¢ Intel® Distribution for GDB*

¢ Intel® Distribution for
Python*

¢ Intel® DPC++ Compatibility
Tool

¢ Intel® FPGA Add-on for
oneAPI Base Toolkit

¢ Intel® Integrated
Performance Primitives

¢ Intel® VTune™ Profiler

Learn More

I-2

Intel® oneAPI HPC Toolkit

High-Performance
Computing

This toolkit complements the
Intel® oneAPI Base Toolkit and
includes:

e Intel oneAPI DPC++/C++
Compiler

¢ Intel® C++ Compiler Classic

¢ Intel® Cluster Checker

¢ Intel® Fortran Compiler

¢ Intel® Fortran Compiler
Classic

e Intel® Inspector
¢ Intel® MPI Library

o Intel® Trace Analyzer and
Collector

Learn More

Intel® Al Analytics Toolkit

End-to-End Al and Machine
Learning Acceleration

Intel® Distribution for
Python* including highly-
optimized scikit-learn and
XGBoost libraries

Intel® Optimization for
PyTorch*

Intel® Optimization for
TensorFlow*

Intel® Optimization of
Modin* (available through
Anaconda* only)

Intel® Neural Compressor

Model Zoo for Intel®
architecture

Learn More

Install the toolkits (the Base Kit and the HPC kit). Please install those toolkits following to

the instruction given in the download page. Normally you need to open a terminal and execute
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a shell script at the location of the download directory. The super user authorization may be
required. Then follow the instruction to continue the installation. The OpenMP and MPI
libraries are also included in those toolkits so that parallel computation of PHITS with
OpenMP and MPI can be easily performed.
I-3
Environmental setup is required to use the installed oneAPI libraries. The setup shell script
is prepared in /opt/intel/oneapi/setvars.sh (for system wide installation) or
~/intel/oneapi/setvars.sh (for private installation). The execution of the setup shell script is
required at each time when you open a new terminal window command such as

. /opt/intel/oneapi/setvar.sh (for system wide installation)
or

. ~/intel/oneapi/setvar.sh (for private installation).

If you think it is tedious to do at each opening of new terminal windows, you can add the
above command in your setup shell such as ~/.bashrc, ~/.bashrc_profile, or ~/.profile
according to your environment. Then the oneAPI setup shell script will be automatically

executed when you open a new terminal window.

Phase II: Compile PHITS

I1-0
GNU make is required to compile PHITS. So please install GNU make package according to

your environment.

II-1
Open a terminal window and change directory to the source code directory of PHITS
(phits/src).

II-2

Check (or modify) the makefile located in the source directory. The environmental flag
“ENVFLAGS” needs to be changed according to your compilation environment. To use the
Intel Fortran compiler for Linux, please set “ENVFLAGS=LinIfort”, which should be default
option.

If you want to compile PHITS with activating MPI parallelization, please erase “#” before
“USEMPI = true”. If you want to compile PHITS with activating OpenMP parallelization,
please erase “#” before “USEOMP = true”.
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II-3
Type “make” and return to compile PHITS in the terminal window. You can also parallelize
the compilation by typing “make -j **”, where ** is the number of computation cores you want
to use for this compilation.
You may see some warning messages but you can ignore those unless you see error messages
and the compilation stops. For the parallel compilation, there are cases you see errors by
unsolved dependence of the source codes. Please “make” again several times, which may solve
the dependence and successfully compile PHITS.
Successful compilation of PHITS will produce the PHITS executable in the parent directory
of the source code directory:

phits_LinIfort (without parallelization)

phits_LinIfort_ OMP (with OpenMP parallelization)

phits_LinIfort_MPI (with MPI parallelization).

11-4
A setup to use the PHITS shell script as “phits.sh ***.inp” to execute PHITS by overwriting
the existing PHITS executables.
Please copy those files into the PHITS binary executable directory (phits/bin) by renaming
the file to

phits_LinIfort => phits™** _lin.exe

phits_LinIfort. OMP => phits***_lin_openmp.exe

phits_LinIfort. MPI => phits***_lin_mpi.exe
where *** is the PHITS version number.
Using the PHITS shell script, the parallelization can be controlled by the specification in the
I*tline of the PHITS input file; “SOMP=**" and “$MPI=**".

-4
A setup to use the PHITS shell script as “phits.sh ***.inp” to execute PHITS with keeping the
old PHITS executables.
Please copy the compiled executable files into the PHITS binary executable directory
(phits/bin). You can change the file name if you want. Then please modify the PHITS shell
script “phits.sh” in the directory according to match the names. The names of executables are
specified in “phits.sh” by
PHITS_SINGLE_EXE=phits***_lin.exe (without parallelization)
PHITS_OMP_EXE=phits***_lin_openmp.exe (with OpenMP parallelization)

27



PHITS_MPI_EXE=phits***_lin_mpi.exe (with MPI parallelization).
So please change the names of executables after “=” to be consistent.
Using the PHITS shell script, the parallelization can be controlled by the specification in the

I*tline of the PHITS input file; “SOMP=**" and “$MPI=**".

1I-4”
Directly use the executables to perform PHITS execution.
The created PHITS executables can be also used alone such as

phits_LinIfort < ***.inp

phits_LinIfort. OMP < ***.inp

mpiexec -n 8 phits_Linlfort_ MPI
where ***.inp is the PHITS input file. In this MPI execution, the file phits.in with
“file="**inp” at the 1% line is required in the execution directory. The MPI execution
command and options may differ by your environment. Here “-n 8” means the 8 MPI process

parallelization (7 calculation processes + 1 master process in PHITS).
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3. macOS

Free use of Intel Fortran (Intel oneAPI Base Toolkit + HPC Toolkit)

Fortran Software:

Intel® oneAPI Base Toolkit (version 2022.2, or later)

Intel® oneAPI HPC Toolkit (version 2022.2, or later)

Please note that the oneAPI for macOS does not include MPI.

Phase I: Download and installation
1. Download
1.1 Go to the following and click the download button for Base Toolkit and HPC Toolkit.

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

What's Inside Each Toolkit

Intel oneAPI Base Toolkit Intel® oneAPI HPC Toolkit Intel® Al Analytics Toolkit Intel® oneAPI loT Toolkit

General Compute High-Performance Computing End-to-End Al and Machine Learning Acceleration  Internet of Things

 Intel* oneAPI Collective Communications Library  This toolkit complements the Intel* oneAPI Base e Intel* Distribution for Python® including highly- This toolkit complements the Intel oneAPI Base
Toolkit and includes: optimized scikit-learn* and XGBoost libraries Toolkit and includes:

 Intel® oneAPI Data Analytics Library

Intel* Optimization for PyTorch*

® Intel* oneAPI Deep Neural Networks Library ® Intel oneAPI DPC++/C++ Compiler Intel oneAPI DPC++/C++ Compiler

Intel* Optimization for TensorFlow*

® Intel* oneAPI DPC++/C++ Compiler ® Intel* C++ Compiler Classic Intel C++ Compiler Classic

Intel* Optimization of Modin* (available through
Anaconda* only)

Intel Inspector

® Intel* oneAPI DPC++ Library Intel* Cluster Checker

OpenEmbedded meta-intel Layer for Yocto
Project”

® Intel* oneAPI Math Kernel Library Intel* Fortran Compiler

 Intel* oneAPI Threading Building Blocks

« Intel* Neural Compressor

Intel* Fortran Compiler Classic
® Model Zoo for Intel* architecture

Intel* Inspector Learn More
Learn More

* Intel® oneAPI Video Processing Library

o Intel* Advisor Intel* MPI Library
Downl
 Intel* Distribution for GDB* o Intel* Trace Analyzer and Collector
Download
® Intel* Distribution for Python® 2 .
® Intel* DPC++ Compatibility Tool
o fntsPinisgrated Peshirvoance Riniives <+— HPC Toolkit

® Intel* VTune™ Profiler

More

Download

Intel oneAPI Rendering Toolkit Intel® Distribution of OpenVINO™
Toolkit

(Powered by oneAPI)

Base Toolkit

Rendering and Ray Tracing

o Intel* Embree
. Deep Learning Inference Deployment
« Intel* Open Volume Kernel Library

® Intel* Open Image Denoise ® Model Optimizer

* Intel® OpenSWR  Deep Learning Workbench

* Intel* OSPRay Inference Engine

® Intel* OSPRay Studio

Deployment Manager
OpenCV*
DL Streamer

* Intel* OSPRay for Hydra*

Learn More

Post Training Optimization Tool

i
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1.2 Download Base Toolkit.

Get the Intel® one API Base Toolkit

No Transistor Left Behind™

the Eco

Select options below to download

Operating System: Select operating system . Of‘ﬂ|ne |nsta||er
macOS
1 - m acos e Includes all tools in the toolkit
o Recommended for host machines with poor or no internet connection
Distribution: (s)tr‘\lﬁr(\(ec,&:sgt:f.i;::Ieo(':ecommende«:l)V
What's Included in the Intel® oneAPI Base v
- . Toolkit for macOS*
Installer Type: eIect Mstaner, R
offine 2. Offline
: Intel® oneAPI Base Toolkit (version 2022.2.0) has been updated to include functional

and security updates. Users should update to the latest version.

Size 1171.86 MB
Version 2022.2
Date April 05,2022

SHA384 add7f9ceffe13d78ebd5f1262855796491ad01617239¢bafcb16f952
€919ce0979e1ea13c4b8ff193490a6e518845a4d

3

Get Your Download

Sign in to your My Intel account using your existing credentials. You may need to verify your country and provide a company name to complete your
profile.

Click

Continue as a Guest (download starts immediately) —
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1.3 Download HPC Toolkit.

Get the Intel® oneAPI HPC Toolkit

Select options below to download

creminas— [ v iy 0 A Download Intel® oneAPI Base Toolkit
1. macOS

Distrihution: Online & Offline (recommended)”

Installer Type: [ bl X 2 ; Offl i n e ]

Offline Installer

What's Included in the Intel® oneAPI HPC v

Toolkit for macOS*

Size 11489 MB
Version 2022.2
Date April 05, 2022

SHA384 a86b59f360: 38a1f0fbc6ae3acc 27413c27¢a10
3 240298ffe35732ec6577¢9d5def0b6d49516¢23

By downloading, you agree to our Privacy and Terms of use

2. Installation of Base Kit
2.1. Expand the dmyg file. You will get bootstrapper.app.

E w0

bootstrapper README.md

2.2. Double-click bootstrapper.app.

After a few minutes of waiting and a security warning

iNntel.  intet* oneai Base Toolkit

Installer will check your system requirements and launch
automatically. Click Continue to begin.

Click
Software Installer

menu will appear, and "Continue" will take you to the installation screen. (At this point, there

are three oneAPI icons lined up in the Dock.)
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[eoe Intel® Software Installer

intel. Intel* oneAP| Base Toolkit, v. 2022.2

Sommary

What's Included

Installation Location

pt/intel/oneap

Required Space

Select yourinstalation mode

[ & =—=——]1. Check

S =

Create a customized offime package for uture use

Intel® Software Installer
intel Intel* oneAP! Base Toolkit, v. 2022.2
G e
Sormeae mprovement rogram
Intel” Software Improvement Program
o oot
Aot B <ot and delee the 5" fle
e
() 190 RO consent 10 the callecton ofmy iformation
LN ] Intel® Software Installer
intel Intel* oneAPI Base Toolkit, v. 2022.2
weicome Settearsingrcvmmant rogram —
Installation in progress.
otegty chack compiete 1o0m,
Frocess completea 100w,

e cou Bas Toah v 20222

Intel” 0neAP! Data Analytics Uibrary

ket ﬁ]

Intet* 0neAP! Math Kernel Uibrary

Intel” Adwesor

Intet® Distrbution for Python®

Iotet* VTune(TH) Profier

Intel” 0meAP! Deep Neural Network Uibrary

SO COSCK

- Software nstater vA11.0291
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3. Installation of HPC Kit
3.1. Expand the dmg file. You will get bootstrapper.app.

eoe
X
=
bootstrapper README.md

3.2. Double-click bootstrapper.app.

After a few minutes of waiting and a security warning

intel.  intet* oneapi HPC Toolkit X

Installer will check your system requirements and launch
automatically. Click Continue to begin.

Click
Software Installer
. .

menu will appear, and "Continue" will take you to the installation screen.

[ ] [ ] Intel® Software Installer

intel.

Summary

What's Included Integrate with IDE

Installation Location Required Space

| @ i | 1. Check

Recommended Installation

2. Click —»

Custom Installation
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Intel® Software Installer

intel.

Intel* oneAPI HPC Toolkit, v. 2022.2

Would you like to integrate with an IDE? (optional)

Xcode*

O iegrate win xeode e

2. Click

) -
k f‘Sklp Xcode IDE configuration.”

LK )

Intel® Software Installer

intel.

Intel* oneAPI HPC Toolkit, v. 2022.2

weicome.

Intel® Software Improvement Program

L)
e

I upport,

1. Check

b I consent to the collection of my information ]

(O 190 NOT consent to the collection of my information

2. Click

Intel® Software Installer

Intel* oneAPI HPC Toolkit, v. 2022.2

Installation in progress
Itegry e complete 100m
Process completed 100

W/ intal Co+ Compler Classic:
/ ntel* Fortran Compler Classic:

/il cnsAP! HOC Toolka, v 20222

[0 orencetstaned cute

-
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4. Environment setup

Environment setup is required to use the installed oneAPI libraries. The setup shell script is
prepared in /opt/intel/oneapi/setvars.sh (for system wide installation). The execution of the
setup shell script is required at each time when you open a new terminal window command
such as

source /opt/intel/oneapi/setvars.sh

If you think it is tedious to do at each opening of new terminal windows, you can add the
above command in your setup shell such as ~/.zshrc, ~/.bashrc, ~/.bashrc_profile, or
~/.profile according to your environment. Then the oneAPI setup shell script will be

automatically executed when you open a new terminal window.

Phase II: Compile PHITS

0

The “make” package is required to compile PHITS. So please install the “make” package with
Homebrew or MacPorts.

Homebrew: https://brew.sh/

MacPorts: https://www.macports.org/

1
Open a terminal window and change directory to the source code directory of PHITS
(phits/src).

2

Check (or modify) the makefile located in the source directory. The environmental flag
“ENVFLAGS” needs to be changed according to your compilation environment. To use the
Intel Fortran compiler for Linux, please set “ENVFLAGS=Maclfort”, which should be default
option.

If you want to compile PHITS with activating OpenMP parallelization, please erase “#” before
“USEOMP = true”.
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3
Type “make” and return to compile PHITS in the terminal window. You may see some
warning messages but you can ignore those unless you see error messages and the compilation
stops. Successful compilation of PHITS will produce the PHITS executable in the parent
directory of the source code directory:

phits_Maclfort (without parallelization)

phits_Maclfort_ OMP (with OpenMP parallelization)

4
A setup to use the PHITS shell script as “phits.sh ***.inp” to execute PHITS by overwriting
the existing PHITS executables.
Please copy those files into the PHITS binary executable directory (phits/bin) by renaming
the file to

phits_MaclIfort => phits***_mac.exe

phits_Maclfort. OMP => phits***_mac_openmp.exe
where *** is the PHITS version number.
Using the PHITS shell script, the parallelization can be controlled by the specification in the
I*t line of the PHITS input file; “SOMP=**",

4
Directly use the executables to perform PHITS execution.
The created PHITS executables can be also used alone such as
phits_MacIfort < ***.inp
phits_Maclfort. OMP < ***.inp
where ***.inp is the PHITS input file.
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