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This guide contains information on how to set up and run the Palabos lattice Boltzmann CFD

software package on Windows.

1. First, download the Palabos files by going to https://gitlab.com/unigespc/palabos and

downloading a .zip file as shown below (it should download as palabos-master):

UniGeSPC > palabos

P palabos & 7r Star | 48

Project ID: 14692818 [}
- 334 Commits ¥ 9Branches ¢?47Tags K 1.022.1 MB Project Storage (2! 3 Releases

The Palabos library source code

#5'%, Merge branch "108-add-missing-directory-to-the-ci’ into ‘'master’ [-.- @ 3858237F | [
LAy, 0o
3% Orestis authored 1 month ago

master palabos Find file ‘ oy v |

Download source code
[ README | | #8 GNU AGPLv3 | | [B) CHANGELOG | | [ CONTRIBUTING | | [} CI/CD configur:

pi tar.gz | tarbz2 tar

Name Last commit Last update

2. Unzip the folder to a destination of your choice

3. Go to https://azureforeducation.microsoft.com/devtools and sign in with your student

ID and password
4. Click on “Software” on the left hand side and search for “Visual Studio Enterprise 2019”.
It might already be visible. Select it and then select “Download” in blue on the bottom

right of the screen:
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Home > Education Software x
3 Education | Software = Edu
«
£ sea Product category : Al Operating System : Al
& Overview
Product language : English,Multilanguage ) i
Learning resources Visual Studio Enterprise 2019
- 80 Items An integrated, end-to-end solution for developers locking for
B Roles high productivity and seamless coordination across teams of
i any size.
& Softnare Name Ty Product category 4 Operating System 1y X
. Operating System
@ Leaming dows
N saL serve Database Windows Windows
Y Templates Product language
Visual Studio Enterprise 2019 Developer Tools Windows Muttilanguage
Need help? Visual Studio Enterprise Edition Developer Tools Windows System
64 bit
Support Machine Learning § Al + Machine Learning
Microsoft R Client Database
Give feedback
visua Developer Tools -

visua Developer Tools Wwindows

re DevOps Productivity To

Azure Devops Productivit

re DevOps Producti Windows
Azure Devops Productivi Windows
Azure Devops Producti Windows

Productivi

re DevOp

re DevOp Productivity To
re Devey Productivity To Windaws
Azure DevOps Server Express 11-DVD Productivity To Windows
Azure DevOps Server Expres . Productivity T Windows
re DevOps Server Express Productivity T Windows
re Devops Producti Windows
Download
2o Dot Deocctivity Toglc wincow

5. This will download a Visual Studio installation file (.exe) to your Downloads folder. Double

click the file to start the installation process.

6. Make sure that the following is selected and click “Install” in the bottom right corner:

Installing — Visual Studio Enterprise 2019 — 16.11.21

Workloads _ Individual components  Language packs _ Installation lo

© Need help choosing what to install? Installation details

~ Desktop development with C++
‘Web & Cloud (4) o (et

v Ces o} =3
ASPNET and web development W Acure development O C++ core desktop features

Build web applications using ASP.NET Core, ASP.NET, Azure SDKs, taols, and projects for developing cloud apps
HTML/JavaScript, and Containers including Docker supp... and creating resources using .NET and .NET Framework...

~ Optional
MSVC v142 - VS 2019 C+-+ x64/x86 build t...
Windows 10 SDK {10.0.19041.0)
Just-In-Time debugger

T+ profiling tools

C++ CMake tools for Windows

C++ ATL for latest v142 build tools (86 8.
Test Adapter for Boost.Test

Test Adapter for Google Test

Live Share

IntelliCede

Python development O @ Nodejs development
Editing, debugging, interactive development and source Build scalable network applications using Node s, an
control for Python. asynchronous event-driven JavaScript runtime.

Desktop & Mobile (5)

G AddressSanitize
_NET desktop development Desktop development with C+ resssaniizer
Build WPF, Windows Forms, and console applications Build moder Ca- apps for Windows using tools of your
using C#, Visual Basic, and F# with NET and NET Frame... choice, including MSVC, Clang, CMake, or MSBuild.

IntelliTrace

MSVC v142 - VS 2019 C++ ARM64 build £

C++ MFC for latest v142 build tools (x86.

C++/CLl support for v142 build tools {Late.
+ Modules for v142 build tools 3

MO0 ERENEENEREN

Location
‘C:\Program Fi x86)\Microsoft Visual Studio\2019\Enterprise
>ace required 847 GB
y continuing, you agree to the for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Studic.
This software is licensed separately, as set out in the or in its accompanying license. By continuing, you also agree to those licens Install while downloading ~| | Install
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7. The installation should continue as shown below:

Visual Studio Installer

Installed  Available

) Visual Studio Enterprise 2019

Downloading and verifying: 279 MB of 2.14 GB

12%

Installing: package 38 of 429

4%

Microsoft.ServiceHub.Node

¥ Start after installation

8.

under “Development Settings” and click “Start Visual Studio”:

{11 MB/sec)

Visual Studio

Start with a familiar environment

Development Settings: | Visual C+ +

Choose your color theme

@® Blue ) Blue (Extra Contrast)
Q) Visual Studio o4 Visuai Studia

| I — | I E—
) Dark

) Light

o visual Stucis
| S
T —

You can always change these settings later.

Start Visual Studio

Developer News

Skip creating a Visual Studio account (unless desired), make sure to select “Visual C++”

9. Click “Open a local folder” and select the downloaded “palabos-master” folder:
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Visual Studio 2019

Open recent Get started

As you use Visual Studio, any projects, folders, or files that you open will show up here for quick g :
I~ % Clone arepository
Get code from an online repository like GitHub or

You can pin anything that you open frequently so that it's always at the top of the lst Azure DevOps

f’@ Open a project or solution

Open local Visual Studio project or sin file

&, Open alocal folder

Navigate and edit code within any folder

E;)k

2 Create a new project
Choose a project template with code scaffolding
to get started

Continue without code =

10. There will likely be error messages which is mentioned on the Palabos Gitlab website

(https://gitlab.com/unigespc/palabos):

“You may get error messages in the "Output messages" window if MPl and/or HDF5 are
not installed on your system. In these cases, deactivate MPI and/or HDF5 by selecting
"Manage Configurations" in the "Configuration" button in the toolbar. In the section
"CMake variables and cache", you should be able to un-click ENABLE_MPI and/or
BUILD _HDF5 (you may need to wait a bit for these to appear). After this, click "Save and

generate CMake cache to load variables" and proceed as indicated above.”
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11. To remedy this, go to “Project” --> “CMake Cache (x64-Debug Only) --> “View
CMakeCache.txt”:

m File Edit View Git | Project | Build Debug Test Analyze Tools Extensions Window  Help

_ R0 e Rescan Selution *64-Debug .
Display Browsing Database Errors

Selution Explorer - Folder View Clear Browsing Database Errors
fa) o ¢ a@E Export Template...
Search Solution Explorer - Folder Y @ yel
“ N palablloilsd-master (D:\Dropt CMake Cache (x64-Debug Only) » Delete Cache
b coupledSimulators & CMake Settings Open in Explorer
4 dco View CMakeCache.txt
b dAarlear

12. The file will open. First modify Line 202 as shown (ON to OFF) and save:

281 //Enable MPI 281 //Enable MPI
282 ENABLE_MPI:BOOL=0N| 262 ENABLE_MPI:BOOL=0FF

13. Click “Generate Cache” as shown:

m File  Edit View Git | Project | Build Debug Test Analyze Tools

o - -0 e Rescan Solution <6l
Display Browsing Database Errors

Solution Explerer - Folder View Clear Browsing Database Errors

A e V- Export Template...

Search Selution Explorer - Folder .

4 palabos-master (D:\Dropl CMake Cache (x64-Debug Only) »
4 build F CMoke Setti
b coupledSimulators ake settings
4 deo

14. Modify Line 18 as shown (ON to OFF), save and click “Generate Cache” once more:

17 f/eompile with hdfs 17 Jf/compile with hdfs
18 BUILD_HDFE:BDDL=DN| 13 BUILD_HDF5:BOOL=0FF

Note that from now on “Generate Cache” in the menu will be replaced with “Configure
palabos”
15. Find a test case in the tree like shown and double click on the .cpp file (cavity.cpp chosen

here):
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b File FEdit View Git Project Build Debug Test Anshze Tools [Extensions Window  Help

N B0 W - ] x64-Debug -

Solution Explorer - Folder View
& GCaT@| -
Search Solution Explorer - Folder View (Ctrl+;]
4 palabos-master (D:\Dropbox\downloads WL\palabes-master)
build
coupledSimulatars
deo
docker

AT T T

examples
3 benchmarks
» codesByTopic
4 showCases
aneurysm
bloodFlowDefoBodies
boussinesqThermal2d
boussinesqThermal3d
carreauPoiseuille
cavity2d

build

figs

test

LT T T YT

v v v

tmp
D .gitignore

++ cavity2d.cpp
I cavity2d.ilk
B cavity2d.pdb
B CMakelists.txt
™4 README.md

16. Click on “Current Document (cavity2d.cpp)" underneath the search box.

File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help Search (Ctrl+ Q) el

S < IR B2 HWH - - g, %64-Debug - | P Current Document [cavity2d.cpp) + ;55

cavity2d.cpp B X
[ cavity2d.exe (D:\Dropbox\downloads_W|
1 =1/* This file is part

Solution Explorer - Folder View
EIECEEE

Search Solution Explorer - Folder View (Ctrl+;)

18. Any output files can be found in the “tmp” folder in the tree on the left:
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L =

cavity2d

build

figs

test

tmp
Jgitignore
cavity2d.cpp
cavity2d.ilk
cavity2d.pdb
CMakelists.txt
README.rd

ImW 0

Note: If the output files are not generated this way, double click the up-to-date .exe file

in the cavity2d folder in Windows Explorer outside of Visual Studio to generate the files.

19. To create a new simulation, the easiest thing to do is to copy an existing simulation folder

(cavity2d chosen in this case) and rename as desired.

20. Rename the .cpp file to be the same as the folder name e.g. mylbsimulation.cpp

21. Following that, open CMakelists.txt in the “palabos-master” main folder and add your

simulation name as shown (example used is mylbsimulation on Line 204), then save:

b Fie

e -

Edit View Git Project

B-aRP9-C-

Build

Solution Explorer - Folder View
oaAl2¢cam| =
Search Solution Explorer - Folder View (C:
dei3d
externalFlowAroundObstacle
generslExteralFlow
gridRefinement2d
gridRefinement3d
heatedObjectinChannel
isothermCoVo2d
mavingWall
muktiComponent2d
multiComponent3d

\vvvvvvvvvw

mylbsimulation

build

figs

test

tmp
D gitignere
B CMakelists:txt
++ mylbsimulation.cpp
ma READMEmd
partialBounceBack
particlesinCone
poiseuille
rectangularChannel3d
rectangularChannelWithCylinder3d
settlingDrivenConvection
vafMultiPhase
womersiey
b tutorial

externallibraries
out
utilty
@) clang-format
D dockerignore
D gitignore
) gitlab-ciymi
) appveyorymi
e CHANGELOG.md
B CMakeLists.txt
&T CMakeSettings.json
i+ CONTRIBUTINGmd
D) COPYING
{1 docker-composeyml
D) Doxyfile
0 LAsansupp
e READMEmd

D run-clang-format.sh

Debug

Test  Anclyze

e

Tools

Extensions

x64-Debug

Window  Help | Search (Ctrl+C) £ | palabos-master
- [ e e T B Dt - i n -
Ml CMokelistsot 5 X

» 156 add_subdirectory (exanples/showCases/bloodFlowDefoBodies)
197 Helse()

= 198 message("Without MPI enabled bloodFlowDefoBodies cannot be compiled!”)
199 endif()
200 add_subdirectory (exanples/showCases/bous sinesqThermald)
201 add_subdi ples/showCases/ 1 hermald)
202 add_ ples/showCases. 1le)
203 add_subdirectory (exanples/showCases/ cavity2d)
204 add_subdirectory (exanples/showCases/mylbsimulation)
205 add_subdirectory (exanples/showCases/cavity3d
206 add_subdirectory (exanples/shouCases/ collidingBubbles3d)
207 add_subdirectory (exanples/showCases/ cylinderad)
208 add_subdirectory (exanples/shouCases/cylinder3d)
209 add_subdirectory (exanples/showCases/ds12d)
210 add_subdirectory (exanples/showCases/ds13d)
211 add_subdirectory (exanples/showCases/external FlowAroundObstacle)
212 add_subdirectory (exanples/showCases/generalExternalFlow)
213 add_subdirectory (exanples/shouCases/gridRefinement2d)
214 add_subdirectory (exanples/showCases/gridRefinement3d)
215 add_subdirectory (exanples/showCases/isotherncovo2d)
216 add_subdi ples/showCases. InChannel)
217 add_subdirectory (exanples/showCases/movinghiall)
218 add_subdirectory (exanples/showCases/mult iComponent2d)
219 add_ ples/shouCases/multiC
220 add_subdirectory (examples/showCases/part ialBounceBack)
271 add_subdirectory (exanples/showCases/part iclesInCone)
222 add_subdirectory (exanples/showCases/poiseuille)
223 add_subdirectory (exanples/showCases/rectangularChannel3d)
224 add_subdirectory (exanples/shouCases/ rectangularChannelui thCylinder3d)

100 Mo ssues found {

Output

Show output from: Build
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22. CMake should automatically refresh. Following that, modify set(EXECUTABLE_NAME “...”)

in the CMakelists.txt file within the simulation folder to include the correct name

(mylbsimulation used

as an example again):

View  Git Build

b Fie Edit
G- [EREE I

Project Debug

Solution Bxplorer - Folder View
oG dcam =
Search Solution Explorer - Folder View (Ctrl+;)

b boussinesqThermal3d
carreauPoiseuille
cavity2d
cavity3d
collidingBubbles3d
cylinder2d
cylinder3d
dsi2d
dsi3d
externalFlowhroundObstacle
generalExternalFlow
gridRefinement2d
gridRefinement3d
heatedObjectinChannel
isothermCoVio2d
movingWall
multiComponent2d
multiComponent3d
mylbsimulation

build
figs
test
tmp
O gitignore
B CMakeListsixt
*+ mylbsimulation.cpp
M READMEmd

LT T T T T T TTTT T T T T T T T

Test Analze Tools Extensions Window Help  Search (Cirl+0Q) A palabos-master
& | [E | x64-Debug ~ | B Select Startup ltem... ~ _ b [ n -
v X CMakelists.bt 4 X
58
A 59
= 60 endif()

endif()

endif()

endif()

100% | & Noissues found

cmake_minimum_required(VERSION 2.8.12)

Find_program(CCACHE_PROGRAM ccache)
=147 (CCACHE_PROGRAM)
set_property(GLOBAL PROPERTY RULE_LAUNCH_COMPILE "${CCACHE_PROGRAM}")
message("ccache used.”)

project (palabosexample)
enable_language(CXX)

5et(EXECUTABLE_NAME "mylbsimulation”)

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY "../")

Find_program(CCACHE_PROGRAM ccache)

£13f (CCACHE_PROGRAM)
set_property(GLOBAL PROPERTY RULE_LAUNCH_COMPTLE "${CCACHE_PROGRAM}")
message("ccache used.”)

EI1F(NOT CMAKE_BUILD_TYPE)
Set(CMAKE_BUILD_TYPE "Release")
#set(CMAKE_CONFIGURATION_TYPES "Debug;Release”)

message("Generated with config types: ${CMAKE_ CONFIGURATION TYPES}")

Output

23. Open your new .cpp file, and click “Build” --> “Build Current Document”:

w File Edit View Git Project Build | Debug Test Analyze Tools Extensions Window  Help
&
i@ - Ao B _ o ¥y Build Al F7 .
Rebuild All Ctrl+Alt+F7
Solution Explorer - Folder View Clean All

ofAl@cam = &

Search Solution Explorer - Folder View (Ctrl+;

Build Current Document (mylbsimulation.cpp) Ctrl+B
Install palabos

Compile

3 dsl3d =
3 externalFlowAroundObsta ?—”
3 generalExternalFlow

Search (Ctrl+Q) pel palabos-master

P Current Document (mylbsimulation.cpp) = _

mylbsimulation.cpp & X
[%] mylbsimulation.exe (D:\Dropbox\downloads WL\palabos-maste
SI/* This file is part of the Palabos lif

W

* The Palabos softare is developed sinf
a * (Switzerland) and the University of
5 * own the IP rights for most of the cof

24. After that, you can run the simulation as done previously (click “Current Document

(mylbsimulation.cpp) underneath the search box)
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