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1. Supported Platform Software Versions

Table 1. Supported platform software versions

Platform versions

Support or not

WinXP~Win11 (x86/x64) Y 4

Fluent 6.3~2024R2(x86/x64) LY 4

Visual Studio 2010~2019 (Chs. or Eng. Except Express edition) Y 4
Visual Studio 2022 or higher b 4

Intel Visual Fortran 2011~2018 (Optional to install) LY 4
Matlab2014a ~2021b (Optional to install) LY 4

* Winl10 + Visual Studio 2015 Community+ Fluent 17.0 (or higher) are recommended

2. Academic Version vs. Enterprise Version

Table 1. Capabilities of academic version vs. enterprise version

o Academic Version Enterprise Version
Capabilities - 3 - -
Trial Registered Trial Registered
Compile and debug v Y 4 v Y 4
R R L. max. 1 macros max. 1 macros
(Senal, SI ngle preCISIon) No serial trial for Fluent2022R2 unlimited No serial trial for Fluent2022R2 unlimited
or higher version or higher version
Compile and debug ‘ y
. i x 4 b4 "4
(serial, double precision)
Compile and debug 4 ) 4 »
( ara”el Si n |e/d0ub|e reCiSiOn) 1-core parallel trial for N 1-core parallel trial for N
p ! g p Fluent2022R? or higher Fluent2022R? or higher
Call C++/Win32 API/MFC functions " 4 L 4 L 4 Y 4
Get zone 1D from name by UDF LY 4 LY 4 LY 4 LY 4
L L4 L4 4 "4
Interrupt iteration by UDF
2d, 3d serial only unlimited 2d, 3d serial only unlimited
Call 3"-party library LY 4 Y 4 Y 4 Y 4
Set 3"-party library folders b 4 b 4 v \ 4
max. 1 folder unlimited
. L4 4
Add user menu in Fluent 4
max. 2 submenus unlimited
. _ L 4 14
Drive Fluent to iterate by UDF ) 4
max. 1 iteration unlimited
Call Scheme/TUI by UDF b 4 4 b 4 Y4
Start by Workbench b 4 14 4 14
Call CoolProp functions LY 4 LY 4 LY 4 v 4
(optional to purchase) max. 1 funcion unlimited max. 1 funcion unlimited
Call Fortran procedures LY 4 LY 4 LY 4 LY 4
(optional to prChase) max. 1 procedure unlimited max. 1 procedure unlimited
Call Matlab functi o e
a atiab tunctions
max. 1 function '\/ max. 1 function '\/
(optional to purchase) matrix argument forbidden unlimited matrix argument forbidden unlimited
dynamic link forbidden dynamic link forbidden
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3.

Important Notes on Platform Software Installation

3.1. Notes on Visual Studio Installation

1. Visual C# is recommended to be install

for some Visual Studio versions. But

ed along with Visual C++, though it is not necessary
for VS2010, installation of Visual C# is a must.

Otherwise, error will occur when starting Visual Studio.

! Microsoft Visual Studio 2010 Ultimate Setup - Option

Microsafts .
OO Visual Studio 2010 Utimate

Select features to instalk:
=-[m] £ Microsoft Visual Studic 2010 Uttimate
(Mo Visual Basic

ftanium Compilers and Tools
%64 Compilers and Tools

~Ox visual i CH# must be installed
[0’ Visual Web Developer

-1 Graphics Library

-] % Microsoft Office Developer Tools (x64)

-] ¥ Detfuscator Software Services - Community

s Page

[E=HE=R )
Setup

Feature description:

Visual Basic

Visual Basic provides a familiar, easy to understand and
modern object-oriented programming language designed for
developing applications for the .NET Framework. It also
provides an Integrated Development Environment (IDE) with
a collection of development tools, debuggers, and visual
designers. Visual Basic 2010 improves readability of code,
simplifies programming and deployment with the Microsoft
Office APIs, allows easier interop with dynamic languages,
and increases support for Test-Driven Development and

Ak coda navination

Feature install path:

= Files ft Visual Studio 10.0MVE Browse
-1 Microsoft SQL Server 2008 Express Service - =
-[[]'X Microsoft SharePoint Developer Tools
Disk space requirements:
Volume Diisk; Size Available Required Remaining =
C 38GB |E ‘
D 0 bytes |
E: O bytes
« m 3 F N hwtes S2
4| I r
Restore Defaults [ < Previous ] [ Install ] [ Cancel ]

Besides, you have to install 64bit Fluent and assure that “X64 compilers and Tools” will

be installed for 64 bit Windows.

7 Microsoft Visual Studio 2010 Ultimate Setup - Options

Wicrsott .
O Visual Studio 2010 Utimate

Select features to instalk
-
[ Visual Basic
— [M] =2 Visual C++
[[] X tanium Compilers and Tools
= Visual C#
[JX Visual F#t
[[]'X Visual Web Developer
[[1X Graphics Library
[7] X Microsoft Office Developer Tools (x64)
[]'X Dotfi Services - Ce i
[7] X Microsoft SQL Server 2008 Express Service
["] X Microsoft SharePoint Developer Tools

Page X |

Feature description:

Microsoft Visual Studio 2010 Ultimate

Microsoft Visual Studio 2010 Ultimate is an expansion of the
Visual Studio product line to include new lifecycle tools for
project managers, architects, developers, testers, and
operations managers to manage the software development
process.

Feature install path:

Disk space requirements:

Restore Defaults

Volume Disk Size Available Required Remaining

C 2374GB 358GB 633 MB 35.1GB

D 311.0GB 18.7GB Obytes 18.7GB

E 311.0GB 1716GB Obytes 171.6GB

F 309.5GB 100.3GB Obytes 100.3GB
Previol Jpdate Cancel

2. If you prefer Visual Studio 2013, please

may occur if using other earlier 20

install the latest Visual Studio 2013 update5. Errors

13 wversion, such as ‘“cannot open include file

‘afxv_cpu.h’” or even chaos in VC++UdfStudio menu.
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Secondly, please first assure the internet connection during installation. Otherwise,

“WindowSDKDir” variable may be lost as following figure shows.

Qutput

Show output from: |Bui|d -H | [ ‘ E | ]
Build started: Project: YclUdfStudioPd_serial, Configuration: Debug x64

1 N - = x5 .(T): ats]
= == Build: 0 succeeded, 1 failed, O up-to-date, 0 skipped ===

or C1083: Cannot open include file: *SIEIDEVer k' : Ho such file or directory

12C:\Program Files (:86)\MSBuild\Microsoft. Cpphwd. D\VIZ0\Mi crozoft. CppBuild targets (362,5) warning MSBE003: Could not Eind WindowsSDEDir warisble from the registry.
130 \Program Files (x86)\MSBuild\Mierosoft. Cppwd. 0AVIZ0WMi erosoft. CppBuild targets (388,5): warning MSBS0ZE: The intermediate directory (Debugh2dh) contains files sha
1> udf_sowree. cpp

- 1 x

-

4
Last of all, please download and install “Visual C++ MFC Multi-Byte-Character-Set
Library” first for Visual Studio 2013.
Website: https://www.microsoft.com/en-US/download/details.aspx?id=40770
L] -
g Visual Studio
Visual C++ MFC MBCS Library for
Visual Studio 2013
Setup requires 475 MB in
quality, reliability and performance
Otherwise, following error will occur if using Visual Studio 2013.
Output I x
Show output from: ‘Bui\d 'H ‘ = = | =l ‘ *a
13=----- Build started: Project: VeldfStudio2d serisl, Configaration: Debug x84 ———-—- -
130 \Progran Files (:86)WMSBuild\Microsa £ Cpphwd. DAV120\Mi croso £1. CppBuild. targets(376,5): error MSBBO31: Building an MFC project for a mon-lUnicede character set is deprecated.
l:::::::::: Build: 0 succeeded, 1 failed, O up—to-date, 0 skipped ==========
4 » N

3. If you choose Visual Studio 2015, please install “Microsoft Foundation Classes for C++”

component.
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o Visual Studio

Community 2015
- 1

Features  Lan

3rd Parivl

4. If you choose to use Visual Studio 2017 or 2019, please check “Desktop development with
C++” component and its sub-module “C++ MFC for x86 & x64”.

al 2017 — 15950 X

alling — Visual Studio Pro

Workloads Individual components Language packs  Installation locations

Wind 3) i
indows Installation details

m] NET desktop development ‘ ] Desktop development with C++ « Desktop development with C++

Build WPF, Windows Build Windows deskiop apy g the Microseft €
~ Included

using C#, Visual B ++ toolset, ATL, or MFC
¥ Visual C++ core desktop features
~ Optional
Just-In-Time debugger

Universal Windows Platform develapment version 15.9 v14.16 latest v141

Create applications for the Universal Windows P o
with C#, VB + optionally C++.
with JavaSeript. of aptionalt 1
1o0ls for CMake
& v ATL far xB6 and 164
Web & Cloud (7) B2 Test Adapter for BoostTest
=
ASBNET and web development Azure development
plications using ASP.NET, ASP.NET Core, " Azure SDKs, tosls, and proj

/aScript, and Containers including Docker supp. creating resources, and b

U support
for Standard Library
IncrediBuild - Build Acceleration
Windows 10 SDK (100.17134.0)
Windows 10 SDK (10.0.16299.0)

¢, Prthon development Nodejs development
Editing, debugging, interactive development and scurce Build scalable network applications using Nodejs
contial for Py asynchronous event-driven JavaSaript runtime.

Location

Ci\Program Files (xB6\Microsoft Visual Studio\2017\Professional

Total space required 421 GB

jou selected. We.
" in its accomp

By continuing, you agree 1o the ligense
his sftware is licensed separatedy, as set out

o offer the ability 1o download other software with Visual

g license. By = those licenses. nstall while downloading = | Instal

16.11.19

Madifying — Visual Studio Community 2
Workloads  Individual components  Language packs  Installation locations
Installation details

* Desktop development with C++ *

core desktop features

Desktop & Mobile (5) MSVC v142 -
Windows 1
Just-In-Time debugger

n—l .NET desktop development
=1 Build WFF, Windows Forms, and console appiical
ol Basic, and ¥4 with [NET and NET Frame

=] Desktop development with C++ /]
Build modern o+ apps fo
M!

or Windows using 1ools of your
lang, CMake, or MSBuikd,

c tooks
B Ce s CMake tools for W
ATL for Iatest w142 buikd tools (xB6 &..

using C#,

inchu

Test Adapter for Boost Test
Universal Windaws Platform development Mobile development with NET Test Adapter for Google Test
cr atians for the Universal Windows Platform Build cross-platform applications for i0S, Android or ve Share
. Windaws using Xamarin M inteliCode
AddressSanitizer

MSVE vid2 01
C for lates!

+ ARMS

142

*7] Mobile development with C++

Build cross-platform app
Windeows using C++

s far 08, Andraid o1

Location
CA\Program Files (xB6]\Microsaft

\2019\Community

" Total space required 535 MB

the Visual § edi
a5 set outin the 3

9
This software is licensed separate Is0 agree ta those

Ticanees, nstall while downlosding +  Modify
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3.2. Notes on Intel Visual Fortran Installation

1. If you want to try the “calling Intel Fortran” capability (or you have purchased this function),
then you need to install Intel Visual Fortran besides Visual Studio. The supported versions are
listed in table 1. Note that 32/64 bit Fortran compiler should be consistent with the FLUENT
architecture (32 or 64bit). For example, if you are using 64bit Fluent, then please install 64bit
Fortran compiler.

Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows* = X
Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows*
Welcome Installation Summary
License
Activation Intel Parallel Studio XE 2015 Update 5 Cluster Edition ~
Options Destination Folder(s):

C:\Program Files (x86)\Intel\Parallel Studio XE 2015

C:\Program Files (x86)\Intel

C:\Program Files (x86)\Intel\Composer XE 2015.5.280

C:\Program Files (x86)\Intel\VTune Amplifier XE 2015

C:\Program Files (x86)\Intel\Inspector XE 2015

C:\Program Files (x86)\Intel\Advisor XE 2015

C:\Program Files (x86)\Intel\MPI\5.0.3.050

C:\Program Files (x86)\Intel\imb

C:\Program Files (x86)\Intel\Trace Analyzer and Collector\3.0.3.050

:
+ Installation

+ Complete

Ned

Following comp ts will be i
Intel C++ Compiler XE 15.0 Update 5
Intel C++ Compiler XE for IA-32
Intel C++ Compiler XE for Intel® 64
Intel Visual Fortran Compiler XE 15.0 Update 5
Intel Visual Fortran Compiler XE for IA-32
Intel Visual Fortran Compiler XE for Intel® 64
Intel Math Kernel Librarv 11.2 Undate 4

Space required: 7.4GB Space available: 41GB

Prev Next Cancel

& Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows* - X
Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows*

Welcome Architecture Selection

License
Activation . .
Select the architecture of platform where your software will run. If unsure,
Options accept the default options below or click here for more information.

+ Installation Architecture for your target platform for your software:

Mia-32 1.8GB
Mintel® 64 3.368
The default project build configuration for Microsoft Visual Studio® uses the

"Win32" platform. If you select "Intel® 64" only, you must add "x64" to your Visual
Studio project build configuration in order to use Intel® C++ Compiler and libraries.

i Complete

Note: The system is an Intel® 64 architecture system. Your application may be built to run
on either 1A-32 or Intel® 64 architectures.

Space required: 7.4GB Space available: 41GB

Brev Cance!

2. Intel Visual Fortran has become a component of Intel Parallel Studio XE package in later
version. When selecting customized installation, please check the “Intel Visual Fortran
Compiler” option. Others can be chosen as you want.
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B Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows* = X

Welcome
License
Activation

Options

é Installation

+ Complete

Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows*
Select Components to Install

=} &= Intel Parallel Studio XE 2015 Update 5 Cluster Edition 2.9GB

3 Intel C++ Compiler XE 15.0 Update 5
Intel Visual Fortran Compier XE 15.0 Update 5|
(- &gy Intel Math Kernel Library 11.2 Update 4 2.1G8

(¥ &3 Intel Integrated Performance Primitives 8.2 Update 3

304 MB

3R Intel Threading Building Blocks 4.3 Update 7
[# &3 Intel Debugger Extension 7.7-8.0
¥ &g Intel VTune Amplifier XE 2015 Update 4.1
[+ @ Intel Inspector XE 2015 Update 1.1
(¥ &g Intel Advisor XE 2015 Update 1.1
(¥} &g Intel MPI Library 5.0 Update 3
R Intel MPI Benchmarks 4.0 Update 2
[+ @ Intel Trace Analyzer and Collector 9.0 Update 3

Intel Visual Fortran Compiler XE 15.0 Update 5 for Windows™ OS

e G

3. In addition, “Integration into Microsoft Visual Studio” should be checked according to the
Visual Studio version you installed. Note, Visual Studio may have to be installed first before
this step.

Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows* = X

Intel(R) Parallel Studio XE 2015 Update 5 Cluster Edition for Windows*
Welcome Choose Integration Target

License

Activation Options Description
E Microsoft Visual Studio® 2010 software Integration into Microsoft Visual Studio® 2010 software ]

Options
[ Microsoft Visual Studio® 2012 software Integration into Microsoft Visual Studio® 2012 software

Microsoft Visual Studio™ 2013 software Integration into Microsoft Visual Studio® 2013 software
Microsoft Visual Studio™ 2015 software Integration into Microsoft Visual Studio® 2015 software

.
¢ Installation

. Complete

Integrate into Microsoft Visual Studio® 2010 software

Brev Cancel

3.3. Notes on Matlab Installation

1. If you want to try the “calling Matlab” capability (or you have purchased this function), then
you need to install Matlab besides Visual Studio. The supported versions are listed in table 1.
Note that “MATLAB Coder” and “MATLAB Compiler” installation is a must besides
“Matlab” istself, while others are optional.
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4\ Product Selection - O *
Select products to install
Product MTLAB
HUL Verimer 5.3 N S”\/[U] [N K

IEC Certification Kit 3.10

Image Acquisition Toolbox 5.3
Image Processing Toolbox 10.1
Instrument Control Toolbox 3.12
LTEHDL Toolbox 1.0

LTE System Toolbox 2.5
Mapping Toolbox 4.5.1

MATLAB Coder 3.4 )

MATLAB Compiler 6.5) =
MATLAB Compiler SDK 6.4

MATLAB Report Generator 5.3

Model Predictive Control Toolbox 6.0
Model-Based Calibration Toolbox 5.3
Neural Network Toolbox 11.0

OPC Toolbox 4.0.4

BT

20171

O

) Mtk

4. Basic steps of UDF Compilation and debug

=

Install Visual Studio first. Assure "Visual C#", "Visual C++" and “Visual C++ Tools”
checked when selecting Visual Studio components to be installed (See previous section
"Notes on Visual Studio Installation” for detailed requirements).

2. Next, install “VC++ UDF Studio” package. Note: Please install Visual Studio before
installing “VC++ UDF Studio” because “VC++ UDF Studio” will search all the existing
Visual Studio versions and do some settings accordingly.

3. Start the “VC++ UDF Studio” launcher, and select the FLUENT version and VC version
you’d like to use and click “OK”. Click the "Browse" button to select a FLUENT installation
directory whose corresponding version is not in the list.

‘:fﬁj VC++ UDF Studio (Academic version) X

Tutorial nguage About

Register La

+ 1 F- FLUENT
! Launcher
Dimension Processing Options ~ VC version to run
© (@ 1-Core Parallel | 2015 e
O3 Parallel Fluent version to run
Double Precision Processes(1~999) 2024 R2 v ‘
1 = [Ichinese Fluent

3rdParty Options
[]call CoolProp Start by WorkBench

[]call Intel Fortran Consult or feedback:

[ call matlab Global: VeUdfStudio@outlook.com

Static link
anedn China:  vcUdfStudie@sohu.com
Dynamic link

Matlab version to run DGICIDNpERH B2
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4. Read a Fluent case then click “Start Visual Studio” menu and begin to code UDF.

i channel Parallel Fluent@DESKTOP- [2d, pbns, sstkw, single-process] - O >
File : Physics User—-Defined L] ¥C-HUdfStudio - Q
Field Functions | Nodel Specific
| Custom. .. fo % Tutorial = 1D Coupling. ..
0 Mnite. .. RIS 7 About ] (&) Fan Model. ..
[5d Parameters. .. _f)f Named Expressioms _ El'—; Execute on Demand. .. @ Read Table...

Outline View < /! Nesh X\|7|

Case View

Filter Text

-

- = @
@ General
+) @ Models S S
T &F Materials — iR e R T
Tﬁ, Motion Definitions [ :
o EE| Cell Zone Conditions
o EE Boundary Conditions |
K8 Mesh Interfaces 5
@ Auxiliary Geometry Definit
0 selected all -
QAT‘ Dynamic Mesh
=] Reference Values Console @<
& T’—‘» Reference Frames display/ plot/ surface/ O =
ﬁx- Named Expressions exit preferences/ udf-voi++/
- Solution file/ print-license-usage wviews/
9. Methods mesh/ report/ .
,‘ - -
L] S » s v

5. “VC++ UDF Studio” toolbar and menu will be shown in the Visual Studio. In the meantime,
a folder called “source” will be created in the case directory containing all the source codes.

0 libudf - Microsoft Visual Studio ¥ & | Quick Launch (Ctrl+Q) P o o x

File Edit View Project Build Debug Team ( VC++UdfStudio ) Tools Test Analyze Sign in B

Window Help

4z

Debug -~ P Local Windows Debugger ~ = %5

Solution Explorer AL Bl udf source.cpp ¥ X - %;
& o-5a@ o ‘QE % vVeudfStudio2d he ~ (Global Scope) - - 2
. . el
Search Solution Explorer (Ctrl+;) P~ 1 |#‘ljblu*‘ udf.h T
= ) - ) 2 =// TODO: put C++ headers here = g
sl Solution Ilbud:F‘ (2 projects) 3 //#include "Cpp Header.h” 2
“ prcldtStudicodihost 4 //#include "SuperUdfExtension.h" /. g
P »® References - %
| HExte;nalFl.Jlependenaes : “extern "C" ]
¥ Rea er |§T 7 ( =
) HEIETIRES AL 8 = // TODO: put UDF and C headers | S
4 .. Source Files . . 2
9 //#1nclude "sg.h" v =
b ++ udf _source.cpp 100 9% a D [
3 VcUdfstudio2d node -
Output > Bx
Solu... | Class... Prop.. Reso.. Tea.. Output | Find Results 1 Find Symbol Results
Ln1 Col1 Ch1 INS + Publish «

9
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load UDF unload UDF . )
library into  Jibrary from  ©Pen Source
compile UDF  Fluent Fluent folder

N N/ -

1

= b |
cancel compiling hook begin to stop read

assistant debug UDF debugging tutorial
If the UDF source “udf source.cpp” file does not exist in the “source” folder, a demo
file will be created for you. If “udf source.cpp” file exists in the “source” folder, then it will

be opened directly.
VC++ UDF Studio X

o Auto created below Source file(s) for you:
|
4

UDF demo source"udf_source.cpp”
Please read the comments carefully before replacing them by your code.

Project files “*.vcxproj” will be auto deleted when Visual Studio closes. Therefore,
please never change the project settings. If you want to link additional library "XXX.lib", you
can add #pragma comment(lib, "XXX.lib") in “udf source.cpp”.

VeUdfStudio2d_host Property Pages ? *
Configuration: | Active(Debug) v Platform:  Active(x64) v | Configuration Manager...
4 Configuration Prop ~ dditional Dependencie: %(AdditionalDependencies)
General Ignore All Default Libraries

Debugging Ignore Specific Default Libraries
VC++ Directories Meodule Definition File
B CfC++ Add Module to Assembly
4 Linker Embed Managed Resource File
General Force Symbol References
Delay Loaded Dlls

Manifest File Assembly Link Resource

Debugging
System
Optimization DO n Ot Ch ange
Embedded IDL g
Windows Metadata
Advanced
All Options
Command Line
b Manifest Tool
b XML Document Gener:
I Browse Information
> Build Events
b Custom Build Step Additional Dependencies
v| | Specifies additionalitems to add to the link command line. [.. kernel32.ib]

I Code Analysis

Note: All project files and intermediate folders (e.g., *.sIn, *.suo, *.vcproj, *.vcxproj, *.user,
* filters, *.ncb, *.sdf, Debug folder, Release folder) will be auto deleted after Visual
Studio closed EXCEPT necessary source files, such as udf_source.cpp, for_source.fo0
and *.m.

6. Edit UDF source code. Add following test code to the end of “udf source.cpp” file. (If you
are using trial version, please delete the demo macro, i.e.,, DEFINE_ON_DEMAND.

Otherwise, macro over limitation error will be reported).
DEFINE_ON_DEMAND(debug)

{

int aaa=123;

int bbb=345;

int ccc=aaa+bbb;
}

10
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Dq libudf - Microsoft Visual Studio Y & Quick Launch (Ctrl+Q) P - o x

Eile Edit View Project Build Debug Team VC++UdfStudic Tools Test Apalyze Signin B
Window Help

Q- SRE D Debug ~ P Local Windows Debugger - = 5 =
o 4
S THELE ST I SRR i I Gl udf source.cpp* + X - :?‘f
S o-s@ ' BalvcUdfStudio2d_hos - (Global Scope) - -2
. 1 #include "udf.h" + _g‘
Search Solution Explorer (Ctrl+ P - 2 . =
=
R Solution 'libudf (2 projects) 3 SDEFINE_ON DEMAND (debug) 42
4 VcUdfStudio2d_host 4 { =
P =m References 5 int aaa = 123; Qo
P 5 External Dependencies 6 int bbb = 345; é'—
+ Header Files 7 int ccc = aaa + bbb:
g o
# Resource Files = } o
§ 9 °
4 .| Source Files - [}
P *+ udf source.cpp I
3 VcUdfStudio2d_node
o
91 % ME 3
Qutput > o x
Show output from: - .
Sol.. | Clas... Pro.. Res.. Tea.. Output FindResults1 Find Symbol Results
Ln2 INS A Publish -

7. Click the “Build UDF library” button (or hotkey “F7”’) to compile the UDF source.

] (= 2 »

Compiling will succeed no syntax errors found (shown in below figure). You can’t load
or debug until the source code has been successfully built.

M libudf - Microsoft Visual Studio Y & QuickLaunch (Ctrl+Q) A - o x
Eile Edit View Project Build Debug Team VC++UdfStudio Tools Test Apalyze Signin B
Window Help

Q- Fal ~ It Debug -~ P Local Windows Debugger - = .
2 | »
Property Manager - VcUd... ¥ & X udf sourcecpp ® X - T‘?
F A ] %] veudfStudio2d_hos - (Global Scope) ~ @ DEFINE_ON_DEMAN ~ &
b B VeUdfstudio2d _host 1 #include "udf.h" + 5
b Bl VeUdfStudio2d_nade ? -8
- 3 SIDEFINE_ON DEMAND (debug) =
4 { 5
5 int aaa = 123; S
6 int bbb = 345; g
7 int ccc = aaa + bbb;

g } 2
5}
g °
- @
=l
5

-

91% -4 »
Show output from:  Build - '
2> udf_source. cpp : - : =

2> Creating library Debuz'2d_node—udf'libudf. lib and cbject Debu
2> VeldfStudio2d_nede. vexproj —» E:iytestilibudfi\winé4y2d_nedsilibuc
2> VeldfStudic2d_node. vexprei —» Debugh2d_node—udfilibudf. pdb (Full

—J Build: 2 succeeded, |0 failed, O up—to-date, O skipped ===

4 »
Sol... Clas.. Pro.. Res.. Tea.. | Output Find Results1 Find Symbol Results

Ln1 Col1 Ch1 INS A Publish =

8. Click ”Load UDF library to Fluent” button to load the library to FLUENT. Then, the
FLUENT console should show message that “libudf” library is opened.

R [ 2 »
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. channel Parallel Fluent@DESKTOP- [2d, pbns, sstkw, single-process] — ] *

e Domain g vC+Udtstudio - Q

| Meszh - ‘ Lones - | Interfaces - | M]éu[;zlljs - | Turbomachinery - | Adapt - ‘ Surface - |
Outline View < /- Hesh x\
Case View z
Filter Text \<;>'
= Setup a k E]
& General
+) @ Models g TN EAT R A RS TR RS TT AN N S URI AU RISUTLS NSTERT AL TRRI AN TR AT NS HTIERIInn
X [ R e T FE
+ SF Materials j ¥ i R : ke
17, Motion Definitions B ] B
* D Cell Zone Conditions
+ B Boundary Conditions 2 [l
8 Mesh Interfaces < <
@ Ausiliary Geometry Definil
> 0 selected all -
{-—J Dynamic Mesh
Reference Values Console <
+ Lj‘ Reference Frames DESKTCP-llll: Cpening library "E:\test\libudf"... W O a
f.- Named Expressions Dons
- Soluti
° ';m': hod DESKTCP-[Jll: Cpening library ’_\lih.:[if". ..
0 et 3 debug .
%= Controls . Done. -
= o S e
‘ i v V]

9. The “Hook Assistant” button will be enabled after UDF library is loaded successfully. If you
have no idea about how to hook the macros, then you can click “Hook Assistant” button and
select the macro you want to show prompt. You can also skip this step if you know how to
hook the DEFINE macros in you source code.

S Prompt the hook panel X
DEFIME Macro Name  DEFINE Macro Type
OH_DEMAND

Sl »  &@m-

10. Set a breakpoint before “int aaa=123;” (mouse hover on this line and press hotkey “F9) and
press “Start debugging UDF library” button. Of course, directing clicking this button is also
OK without loading the library first. This tool will auto load the library first for you. But
anyway, UDF library must be generated successfully.

o, y &

11. Execute “debug::libudf” in Fluent. Visual Studio will auto stop at the breakpoint. Now you
can watch all the variable values. Note: Some macros are only called during Fluent iteration,
such as DEFINE_SOURCE, DEFINE_PROFILE, etc. Therefore, you not only need to set the
breakpoint and push the “debug” button but also have to start Fluent iteration.

Note: Please first understand when Fluent calls the macro you want to debug. If Fluent
doesn’t call the macro, breakpoints in the macro won’t work. For example,

DEFINE_SOURCE is called during iteration and DEFINE_INIT is called when
initialization. If you have set a breakpoint in DEFINE_SOURCE but haven’t started
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iteration, program won’t stop at the breakpoint.

! Execute on Demand X
B —

Execute on Dem debug: : libudf b |

pul

Dq libudf (Debugging) - Microsoft Visual Studio Y & Quick Launch (Ctrl+Q) P o O x
File Edit View Project Build Debug Team VC++UdfStudio Tools Test Analyze Sign in E
Window Help

[« IR Al L7 ~ | |Debug P Continue ~ ; [ ] > ;:
S o -
Process: [2336] fl2420.exe - Lifecycle Events = Thread: [9624] Main Thread - v :
Solution Explorer ¥ § X | HiegElell{oNelo]o B DS ~ Ix
W o-s "' &lveudfstudio2d_host  ~ (Global Scope) ~ @ DEFINE_ON_DEMAND{ ~ ‘A
. 1 #include "udf.h" +
Search Solution Explc £ ~ 5 L
& Solution 'libudf' (2 pro 3 SIDEFINE_ON_DEMAND (debug)
4 VcUdfstudio2d_he 4 { F
b =B References 5 int aaa = 123; 1]
P V@ External Depend 6 int bbb = 345; 4
# Header Files 7 int ccc = aaa + bbb;
. 8 } v
+ Resource Files
y 9
4
+ Source Files T
P *+ udf_source.c|
b B VcUdfStudio2d_noc g
v w
'
91 % M
Watch 1 s w B | | Call Stack memsce w B3
Name Value Type Name Lanc =~
© libudf.dil'debug( Li C++
12420.exe!00007ff7° Unkn
f12420.exel00007ff7 Unkn
4 » f12420.exe!00007ff7 Unkn _
Solution Exp... Class View Autos Locals Threads Modules Watch 1 Call... | Bre.. Exc.. Out..

A4 Publish «

12. Step over the code line by line (or “F10” hotkey). You can observe all variable values just in
the usual debugging way.

Dd libudf (Debugging) - Microsoft Visual Studio Y & Quick Launch (Ctrl+Q) P o B x
File Edit View Project Build Debug Team VC++UdfStudio Tools Test Analyze Signin B
Window  Help
o - Al U - ~ | | Debug P Continue - = ] 3 UEY
3 a -
© Process: [10880] fl_mpi2420.exe - Lifecycle Events ~ Thread: [11664] Main Thread - Y =
Solution Explorer ¥ & X udf source.cpp #® X - Ix
& o-s "' Blveudfstudio2d_host - (Global Scope) - @ DEFINE_ON_DEMAND( - ¢ .
X 1 #include "udf.h" +
Search Solution Explc P ~ 5 -
%1 Solution 'libudf (2 pro 3 SIDEFINE_ON_DEMAND (debug)
4 %] veudfstudio2d_ha 4 {
b =W References @ 5 int aaa = 123; "
b I& External Depend 6 int bbb = 345; | 1
+ Header Files 7 int ccc bbb; -
+ Resource Files ® 8 b osims 8 @ ccc 468 9
. 9
4
+=! Source Files -
P *+ udf source.c|
b B VeudfStudio2d not E
w ) w
91 % v
Type Name Lang -
int o libudf.dll!debug() Li C++
int fl_mpi2420.exe!000( Unkn
int fl_mpi2420.exe!000( Unkn
< : fo s =T =
Solution Exp... | Class View | Autos  Locals Threads Modules Watch 1 Call.. Bre.. Exc.. Out..
Ready  Publish = .
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13. After all bugs removed, you can change from Debug to Release and re-compile it in release

mode.

Dd libudf - Microsoft Visual Studio & | Quick Launch (Ctrl+Q) P = o x
File Edit View Project Build Debug Team VC++UdfStudio Tools Test Analyze Signiin
Window Help

e - 2 e » Local Windows Debugger ~ =

4

R oh i -
Property Manager - VeUd... ¥ 8 X udf source.cpp ® X -
F B W %l vcudfstudio2d_hos ~ (Global Scope) = © DEFINE_LON_DEMAN ~

b M VeUdfStudio2d_host L #include "udf.h”

r o

7
o
2
@
o
&
=
-

I B VcUdfStudio2d node - %
- 3 SIDEFINE ON DEMAND (debug) =
4 { _
- . i
5 int aaa = 123; o
6 int bbb = 345; g

7 int ccc = aaa + bbb/
8 1 3
o
9 °
- @
=
2
&
2
T4
91 % ME] » =
=
Qutput MERS
mEC)
=3
&

Show output from: Debug -

»

>
4 »
Sol.. Clas... Pro.. Res.. Tea.. Output Find Results1 Find Symbol Results

Ready 4 Publish «

14. Now, your case folder may look like below, where "libudf” folder contains the release version

of your UDF library and "source” folder stores the UDF source file "udf_source.cpp”.

i : . .
: e
libudf source 2d.cas 2d.msh
executable source folder case file mesh file
udf library where stores
udf_source.cpp

15. After successfully compiling your release version of UDF library, you needn't start Fluent

from VC++ UDF Studio launcher if you only want to run the case (not modify/compile UDF
source). Just start Fluent in wusual way and load the UDF library by
"Define->User-Defined->Functions->Manage" menu and type "libudf" in the "Library Name"
edit box and press "Load" button. Note: Fluent version, precision and 2d/3d dimension must
be same for VC++ UDF Studio compiling and Fluent which will load the library. In addition,
default architecture in high Fluent version is parallel, while trial VC++ UDF Studio
(version<=2022R1) only can compile true Serial library, so error will report when loading.
You have to compile the library using VC++ UDF Studio registered parallel version and keep
Fluent version, precision, 2d/3d dimension same as the Fluent which will direct load the
library.
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test2d2 Fluent@ [2d, pbns, lam] - O ®
@4 Setting Up Domain || @ Setting Up Physics | User Defined |G Solwvi *  VC++UdfStudio @ o &
Field Functions User Defined Model Specific
Wi Custom. . . & Memory. .. 1D Coupling. ..
M f) Function Hooks...
22 Units.. . 3 Scalars... Fan Model...
[ Parameters. .. Functions v  Ryecute on Demand...  Read Table...
: Interpreted... =
ree ‘age =
- Compiled... -~ Hesh x
Filter Text Lal >
g e
E General [M—‘
[Manage]
VB Models 2l Check Repest & g
b & Materils a
+ & Cell Zone Conditions Sol
+ J£ Boundary Conditions otver P
Bl Dynamic Mesh Type Velocity Formula
@ Reference Values ® Pressure-Based ® ibsolute
~ §8 Solution Density-Based Relative &
® Methods 28
s" Controls Time 2D Space .
Report Definitions. o Steady ® Planar
» Monitors Transient Axisymmetric (e
Cell Registers Axisymmetric
ic o Initialization (5
v Calculation Activities
i} Run Calculation Sravity
~ @ Results o 2m)
» ) Graphics
+ &, Plots Console a8
= adjoint/ mesh/ ECN
+ [T Animations define/ parallel/ su
» & Reports display/ plot/ ud
» @ Parameters & Customizatic sxit reporc/ e
5 -~
« P > v
UDF Library Manager *
UDF Libraries [0/1] E‘ E‘

libudf

Library Ha.m
@ | Tnload | | Cloze | | Help |

5. Basic steps of Calling CoolProp

1. Check the “Call CoolProp” Option in the launcher (Note: If you have purchased registered
version without the “Call CoolProp” feature, then this checkbox will be disabled. You can
uninstall this software and re-install it so as to recover to trial version and enable this
checkbox).
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Dimension Processing Options ~ VC version to run

Ok (@ 1-Core Parallel 2015 ~

3p Parallel Fluent version to run
Double Precision Processes(1~999) 2024 R1 v

3rdPa ptions

[]call mtel Fortran

[call matlab Global:  VeUdfStudio@outlook.com
Static link
el China:  vecUdfStudio@sohu.com
Dynamic link

Matlab version to run

need 2014~202

1 = [ chinese Fluent
Start by WorkBench

Consult or feedback:

:

Cancel

=l | EY | =] &y
-d Solution 'libudf' (1 project)
~ [ VeUdfStudio2d_serial
4 External Dependencies

~ & Header Files
1 resource.h

~ = Resource Files
& VcUdfStudio2d serial.rc

udf source.cpp* x

{ S of t w ar e
Q%J VC++ UDF Studio (Academic version) X
Tutorial Register Language About
VC++ UD FEOHI? FLUENT
Studio 7 Launcher

Click Ok to start Fluent and read a case. Then start Visual Studio from the menu (See
previous section “Basic steps of UDF Compilation and debug”). You will see that
“CoolPropLib.h” has been auto added to the project folder. What you should do is to add
#include “CoolPropLib.h” into your “udf_source.cpp” file. Then you can use CoolProp
functions in the source file “udf_source.cpp”.

(Global

Scope) M

=i#inc

lude "udf. h”

DEFI
{

NE_CN_DEMAND [test)

J/ Call CoolProp function

double PropResult =("T", B,

101325, “Q°, 0O,

(#include “CoolPropLib. h” )/,/Header containing functions in CoolProp library

“Water”) ;
Messaged ("Saturation temperatire of Water at 1 atm = %z Kin',

PropResult)

~ = Source Files }
& udf_source.cpp

6. Basic steps of Calling Intel Fortran

1. Install supported version of Intel Visual Fortran (See previous section "Notes on Intel Visual
Fortran Installation” for detailed requirements).
2. Check the “Call Intel Fortran” Option in the launcher (Note: If you have purchased registered

version without the “Call Intel Fortran” feature, then this checkbox will be disabled. You can
uninstall this software and re-install it so as to recover to trial version and enable this
checkbox).
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Q‘ﬁj VC++ UDF Studio (Academic version) X
Tutorial Register Language About

FLUENT
Launcher
Dimension Processing Options ~ VC version to run
@2 (@ 1-Core Parallel | 2015 >
3o Parallel Fluent version to run
Double Precision Processes(1~999) 2024 R1 || g
. = )

3rdParty Options = [ chinese Fluent

[ call CoolProp Start by WorkBench
L ]
[ call matlab Global:  VcUdfStudio@outlook.com

Static link

Consult or feedback:

China:  vcUdfStudio@sohu.com
Dynamic link

Matlab version to run

need 2014~2021 Cancel

3. Click Ok to start Fluent and read a case. Then start Visual Studio from the menu (See
previous section “Basic steps of UDF Compilation and debug”). A new static library project
named “FortranLibrary” will be added to the solution. The user can add Fortran functions in
the source file “for_source.f90”.

@ libudf - Microsoft Visual Studio - [m| X

File Edit View Project Build Debug Team Data VC+-+UdfStudio Tools Architecture Test
Analyze Window Help

EFEEr T I 64

I AR 1

Solution Explorer MR for_source.fo0 x

i

=l G (Global Scope) 'l s ADD(S1, 52, SUM) - g
-4 Solution 'libudf' (2 projects) FISUBROUTINE ADD(S1, S2, SUM) !Demo For Subroutine == <
~ ﬂFor‘tranLibrary IMPLICIT MONE .g
3 Header Files REAL::51, 82 !Fortran 90 Style 9_

[Z3 Resource Files EEAL SUM !'Fortran 77 Style &

| Source Files S0M = 31 + 32 /;

[#) for_source.f90 WRITE (%, ) 81, '+, 82, "=, SUM !Print to Flu =

~ o1 VeUdfStudio2d_serial END S__
=]

x

=4 External Dependencies

~ = Header Files

] Fortraninterface.h

1] resource.h
~ = Resource Files

51 VeUdfStudio2d_serial|
~ & Source Files

@] udf_source.cpp

100% -~

Compiler Inline Report

Just My Code | Search Inline Report P~

Properties

Compiler Optimi... BE Code Definiti.. B Output

Compiler Inline...

Ready Ln7 Col 4 Ch4 INS
4. Edit the head file “Fortraninterface.h” according to the functions in “for_source.f90”. This
head file should include the C declaration of the Fortran functions to be called. Table 3 is an
example of Fortran and C/C++ corresponding common types. Note that the Fortran
arguments should be called by reference. Therefore, the C declaration corresponds to pointer
type. For example the demo Fortran source:
SUBROUTINE ADD(S1, S2, SUM)

REAL::S1, S2

REAL::SUM
Corresponding C declaration is:

void add(real*s1, real*s2, real*sum);
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Table 3. Fortran and C/C++ common corresponding types

FORTRAN C/C++
byte unsigned char
integer*2 short int
integer long int or int

integer iabc(2,3) |intiabc[3][2];

logical long int or int

logical*1 bool (C++, one byte)

real float (can be real type in Fluent UDF)
real*8 double (can be real type in Fluent UDF)
real*16 long double

complex struct{float realnum; float imagnum;}

double complex  |struct{double dr; double di;}
character*6 abc  |char abc[6];

character*6 abc(4) (char abc[4][6];

parameter #define PARAMETER value

@ libudf - Microsoft Visual Studio - O >

File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test
Analyze Window Help

Pl - S @ % A9 -0 &G [ b [Debug -] xes .
eI T

Solution Explorer Fortraninterface.h x [elgielilfo=R il

= | B ‘ =] &y (Global Scope) vl -
-4 Solution 'libudf' (2 projects) /#This is the C++ interface for subrountines/functilg=
~ [ FortranLibrary —“lextern “C”
23 Header Files {
3 Resource Files vold add(real#sl, real#sZ, realssum); //changze
~ [ Source Files I

for_source.fa0
v [F1VeUdfStudio2d_serial
@4 External Dependencies

~ = Header File
1] Fortraninterface.h
n] resource.h

~ = Resource Files
& VeUdfStudio2d_serial|

~ L7 Source Files

&1 udf_source.cpp

100% ~

Compiler Inline Report > @ x

Just My Code | Search Inline Report P

Properties

Compiler Optimi... B Code Definiti.. B Output

Compiler Inline...

Ready Ln6 Col1 Ch1 INS

5. Add #include “Fortraninterface.h” to udf_source.cpp file so that Fortran functions can be
called.
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o0 libudf - Microsoft Visual Studio - O X

File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test
Analyze Window Help

Pl S @ % A9 - -E-5| b [Debug -] xes EE
ok b oa | n |G

Solution Explorer MRl udf source.cpp % ikl
‘ o | 1] °s:¢ (Global Scope) 'I "EU“-‘

-4 Solution 'libudf' (2 projects) Hextern “C” E3 G-
~ [ FortranLibrary i _g'
3 Header Files = // TODO: put UDF and C headers here g

3 Resource Files //#include “sz. h” 9

~ [ Source Files //tinclude “dpm b A
for_source.f90 //#include “C_Header. h” =

v [ Veudfstudio2d_serial (#include “Fortraninterface. h”) //File containing 2
i External Dependencies 2

~ 7 Header Files }:

1 Fortraninterface.h
5] resource.h
~ | Resource Files

k& VeUdfStudio2d_serial)
§ - // Relow two [NF macros demo the canabilits of VO++
~ |7 Source Files 100% -

& udf_source.cpp

=/ TODO: Replace XXX, lib below with vour library nam
Jifprasma comment (1ib, “¥¥E. 1ib”)

Compiler Inline Report

Parsing included files... (294 of 314) - c:\Progra... Ln1

6. Click the “build” button to compile. If you have installed multiple Intel Fortran versions, then
you can set the ready-to-use version in Tools->Options->Intel(R) Visual Fortran menu.

00 libudf - Microsoft Visual Studio - (] X

Intel Compiler 3

File Edit View Project Build Debug Team Data VC++UdfStudio Architecture Test

Analyze Window Help
- SW@ EDal9 -~ -GG
(S kb b 3| -G

Solution Explorer M udf source.cpp x

5 Attach to Process... Ctrl+Alt+P

%L Connect to Database...

‘ M connect to Server...

3 code Snippets Manager... Ctrl+K, Ctrl+B

Choose Toolbox ltems...

=SB e g
2 HE8 (Global Scope) | Add-in Manager..
A Solution ‘libudf" (2 projects) Sextern 'C
. Macros »
~ B FortranLibrary { q
23 Header Files =i // TODO: put UDF and C headers here B Extension Manager...
[3 Resource Files //#include "sa.h” Create GUID
~ [z Source Files //#include “dpm.
for_source.fa0 //#include ”C_Header. 1 Error Lookup
+ [T Veudfstudio2d serial #include “FortranInterface.h’ //File containing ATL/MFC Trace Tool
( External Dependencies ! ILDasm
~ & Header Files ’ Spy++
M Fortraninterface.h N .
) resource.h =// TODO: Replace XXX.1ib below with your library nam ‘ Visual Studio Command Prompt
5 Resource Files //#pragna comment (1ib, “XRX. 1ib") 58 WCF Senvice Configuration Editor
# VcUdfStudio2d _serial
crabtudiosd_sera /7 Relow two IIDF macros demo the canability of Vo External Tools...
v [ Source Files 100% ~ .
Import and Export Settings...

3 udf source.cpp
Customiz

Compiler Inline Report

Just My Code | Search Inline Report

<
.. Compiler Inline R... [REysTIgelailn] B Output

Ready 1 Col1 INS
Options 7 X
Keyboard ~ Win32 xb4*
Startup .
Task List Selected compiler: | {tciR) Visual Fortran Compiler XE 15.0.5.280 [intel

Web Browser
Projects and Solutions

Source Control
Text Editor Intel(R) Visual Fortran Intel(R) 64 Compiler XE for applications running on

Intel(R) 64, version 15.0.5 Package ID: w_fcompxe_2015.5.280

[Intel(R) Visual Fortran Compiler XE 15.0.5.280 [intel(R]

Debugging
IntelliTrace
Performance Tools
Database Tools Executables: [SUFortinstallDinbin\intel64;$(vSinstallir)Com| |
HTML Designer
~ Intel Compilers and Tools Includes: [stFortinstallbincompileninclude;s(Fortinstall |
~ Visual Fortran
General Libraries: ‘$(IFonlnstaIIDir)compiler\Iib\InteI64;$(chrtlns‘
Guided Auto Parallelism Default options: [/Qvc10 fQlocation link,"$ (VCInstallDin\bin\amds4* |
Code Coverage
Optimization Reports
; S Reset...
Profile Guided Optimization €3¢
Cancel
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7. Basic steps of Calling Matlab

1. Install supported version of Matlab (See previous section "Notes on Matlab Installation” for
detailed requirements).

2. Check the “Call Matlab” Option in the launcher and select the Matlab version to use (Note: If
you have purchased registered version without the “Call Matlab” feature, then this checkbox
will be disabled. You can uninstall this software and re-install it so as to recover to trial
version and enable this checkbox). In addition, if you are changing the Matlab version that
has been called before, please run the launcher as administrator.

i?};l VC++ UDF Studio (Academic version) * @4 VC++ UDF Studio (Academic version) *
Tutorial Language About Tutorial Register Language About
~ e
VC++ UDFzp24 R FLUENT VC++ UDF2p24 R FLUENT
Studio 1 Launcher Studio 1 Launcher
Dimension Processing Options Dimension Processing Options  VC version to run
©2D @1*C0re Parallel @20 (@) 1-Core Parallel 2019 ~
OBD OParaIIeI Fluent version to run OBD Parallel Fluent version to run
DDnuhIe Precision Processes(1~999) 2024 R1 ~ | L Double Precision Processes(1~999) 2024 R1 e |
3rdParty Options 1 = [] chinese Fluent 3rdparty Options 1 = [ chinese Fluent
D call CoolFrop [ start by WorkBench [ call CoolProp Start by WorkBench
I:‘ Call Intel Fortran I:‘ Call Intel Fortran Consult or feedback:
[~ call Matlab \\ [ cal . L -
@ Static ink .: Gen u | ne Saﬂ.wa re ® Dynamic Link is not allowed in trial version
() bynamic link Dyn&fic link
Matlab version to run Matlab version to run
2018b ~ Cancel 2021b > Cancel

3. Select “Static link” or “Dynamic link” for the sub-option. The difference between them is
that UDF library generated by “Static link” mode will not depend on Matlab runtime library.
But “Static link” mode does not support some Matlab functions, such as GridData, ode45,
plot, eval, etc. In these cases, you can turn to “Dynamic link” mode, which supports almost
all the Matlab functions. The only shortcoming is that if you plan to run the generated UDF
library on another machine, then the corresponding version of Matlab runtime library must be
installed. Fortunately, there is no need to do so on local machine which is using
VC++UDFStudio tool because the Matlab package has been installed.

Note: The “Dynamic link” mode is disabled in trial version until you purchase the software.
Another known issue is that some Fluent versions may conflict with some Matlab versions in
“Dynamic link” mode, which will result in MatlabLibrarylnitialize function failure. In this
case, you can install Fluent 2023R2 with Matlab2018b, which passed our test without
confliction.

4. Click Ok to start Fluent and read a case. Then start Visual Studio from the menu (See
previous section “Basic steps of UDF Compilation and debug”). A new toolbar button
“Convert .m files to C/C++” and a new static library project named “MatlabLibrary” will be
shown for the solution. The user can add Matlab functions in the folder “Matlab M-files”.
Note that the MatlabFunctionTester.m file is designed to debug Matlab functions in Matlab
environment, which cannot be deleted (detailed operations will be introduced later).
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o8 |ibudf - Microsoft Visual Studio - [} bt
File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Analyze
Window Help

Pl Sl % B9 - -S-5 P [pbug -] BEE
()t o | | » o |G-

udf source.cpp x

(Global Scope) vI
=#include “udf. h”
e MatlabLibrary /4 TODO: put C++ headers here
[ External Dependencies //#include “Cpp_Header.n”
3 Generated-Files JSitinclude “SuperldfEztension. h”  //uncomment this 11
~ & Matlab M-files
* MatlabAdd.m —lextern "C”
*  MatlabFunctionTester.m/ {
v 4 VcUdfStudio2d serial /4 TODO: put UDF and € headers here
4 External Dependencies //#include "se.n”
3 Header Files /ftinclude “dpm h”
//#include “C_Header.h”

X0qo0] 1a10]dx3 1an1as =

4 Resource Files
~ | Source Files

& udf source.cpp #include “MatlabLibrary. h” //Header containing Fu

Output

E2cl. Br.. MTe.. I CodeDefinition Window

Ready Ln1 Col 1

5. Right click on the “Matlab M-files” folder so as to add new m file, i.e, new Matlab function
(because Matlab requires separate file for each function).

o0 libudf - Microsoft Visual Studio - O X
File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Analyze
Window Help

B L I TR I

Solution Explorer v B > Qudf source.cpp x

=] | A (Global Scope) -]
-4 Solution 'libudf' (2 projects) —#include “udf. R’
~ A MatlabLibrary /4 TODO: put C++ headers here
& External Dependencies /it#include “Cpp_Header. h”
ca -Files /itinclude “SuperUdfExtension. h”  //uncomment this 11
~ | = Matlab M-files
* MatlabAdd. (Add ’) s New Item... Ctrl+Shift+A

* MatlabFunc| [ - -
~ [Z VeUdfStudio2d | i #\. New .m File...

4 External Deper @ CUf Ctrl+X 2 Exdisting Item... Shift+Alt+A

x0q|001 . 1210|d3 1onIaS e

3 Header Files Copy Ctrl+C 4 New Filter

[ Resource Files, Paste Ctrl+V 2

~ | Source Files .
& udf_source.|

Class...

.
v
Delete Del g

Resource...

Rename F2

Properties
Output

B pPr. W Te.. B Code Definition Window

Ready
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o
"
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o

#H\ New .m File Name X

|MatlabSub|

Cancel

6. Right click on m file/files and select “Open with Matlab” so that the user can debug Matlab
functions that are called by “MatlabFunctionTester.m” in Matlab. After removing all bugs,
close Matlab.

o |ibudf - Microsoft Visual Studio - O X

File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Analyze
Window Help

gt e = I N Y R e A= L
PRA By o (G

# MatlabFunctionTester.m

v [Z1VeUdfStudio2d serial
@ External Dependencies
@ Header Files
[ Resource Files
~ | Source Files
& udf source.cpp Compile Ctrl+F7

Solutien Explorer v 1 X Q udf source.cpp x L
= ‘ o | 52 (Global Scope) vl g
-4 Solution 'libudf' (2 projects) —#include Tudf R’ g
v [ MatlabLibrary /7 TODO: put C++ headers here .g‘

(@ External Dependencies /¢#include "Cpp_Header.h” g

[ Generated-Files //tinclude “SuperUdfExtension. h”  //Amcomment this 11 4

~ & Matlab M-files A
* MatlabAdd.m Slextern “C” =

g

&

View Class Diagram

//Header containing Fu

Exclude From Project

Cut Ctrl+X
Copy Ctrl+C
X Remove Del
Rename F2
| Properties

Ecl. Br. e

B Code Definition Window

Ready
4\ MATLAB R2015b - O X
HOME PLOTS EDITOR PUBLISH VIEW bl
q_:j 5 H [5J Find Files (=== [iD L | k& |stepin D
r — . Function Call Stack:
|| Compare ¥ ] GoTo ¥ |4 Step Out
New Open Save EDIT  Breakpoints  Continue Step MatlabFunctionTes... ¥ Quit
hd v hd H Print w 4 Find + v [ | Run to Cursor Debugging
FILE NAVIGATE o BREAKPOINTS DEBUG
E>EA e
Current Folder @ Workspace ®
Name ~ MatlabAdd.m MatlabFunctionTester.m Name Value
ipch 1 %This m file is only used to debug user-defined Hatlab functions. It wi|Wl| HHa 3
) libudf.opensdf 2@ a3 FHb 2
5 Iibudf.sdf 5 bed: H result 7
» libudf.sin 1t= MatlabAdd( ). 4 L .
m libudf.suo 4 — result= !at abAdd(a, b); %call the demo ,funcu-.-n
£ MatlabAdd.m 5-8 |orinte( the value off, 1) gooprs S|, result);
ﬂ MatlabFunctionTester.m
7 MatlabLibrary.vexproj 4
7 MatlabLibrary.vexproj.filters
“» MatlabLibrary.vexproj.user
7] ud io1h
& udf_source.cpp
| VeUdfStudio2d_serial.vcxproj
7 VeUdfStudio2d_serial.vexpraj...
" VeUdfStudio2d_serial.vexproj...
< >
Details ™ | Command Window @
New to MATLAB? See resources for Getting Started. x
New MATLAB Graphics System x
i MATLAB R2014b introduces a new MATLAB graphics system,
Select a file to view details with new default colors, fonts, and styles, and many new
features. Some existing code may need to be revised to work
in this version of MATLAB.
Learn more
Jx T | < >
Stopped in debugger script Ln 5 Col 1
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7. Click the “Convert .m files to C/C++” toolbar button in order to convert Matlab functions
(except the MatlabFunctionTester.m file) to C/C++ files. Note that warning will be shown if
the Matlab function is not supported in “Static link” mode after trying several minutes’
conversion.

- S H@ % aR9 - -E-5)

Convert.m files to C/C++ | X R udf source.cpp X

= ‘ Y | =] &3 (Global Scope)
-4 Solution 'libudf' (2 projects) -#include "udf,
+ [ MatlabLibrary /4 TODO: put
4 External Dependencies /ftinelude 70
[J Generated-Files /itinclude "5

v = Matlab M-files
“ MatlabAdd.m “lextern "C”
“ MatlabFunctionTester.m {

v [ VcUdfStudio2d serial = // TODO: |
//#includ

d External Dependencies

1 Header Files A/ tinelad

Foras 4 1

8. (Only in “Static link” mode) Select type for each function arguments in the comboboxes.
Default type is scalar float, not matrix. If you want to specify matrix type, please click the
“Matrix...” button to set matrix dimensions in the dialog. Check the dynamic box if the size
is dynamic. Click OK to convert.

Please select input parameter types for conversion X
Input Parameters Data Types for Conversion
=l Natlabidd
PR ix Si
‘ e —— Set Matrix Size X
Columns
E :
[ ]dynamic
Cancel

9. If conversion succeeds, the software will auto add the generated C/C++ files to
“Generated-Files” folder. All the Matlab function declarations are in the MatlabLibrary.h file.

Note: For “Static link” mode, please remember to add #include "MatlabLibrary.h" in the
extern “C” declaration of UDF source file “udf _source.cpp” before calling any Matlab
function. But for “Dynamic link” mode, please add #include “MatlabLibrary.h" outside of
extern “C” declaration.
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o libudf - Microsoft Visual Studio - ] x

File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Analyze
Window Help

Pl G ks 9 e -G b Debig ]

Solution Explorer MERl udf source.cpp X ~
- — W
= ‘ e ‘ Elay (Global Scope) v| = 5
~ [ MatlabLibrary ~ JFitinelude “SuperUdfExtension. h”  //uncomment this 11
@ External Dependencies _g
v = -Fi Heztern “C” )
&1 MatlabAdd.c { L
1l MatlabAdd.h = /4 TODO: put UDF and C headers here A
1 MatlabAdd_types.h /f#include “sg b’ o
& rt_nonfinite.c //#include "dpm. h =8
1l rt nonfinite.h /tinelude "C_Header. h” ér
& rtGetinf.c - B
W rtGetinf.h (#include MatlabLibrary. h )/fHeader containing Fu
& rtGetNaN.c 5
] rtGetNaN.h
\4 rtwtypes.h

v = Matlab M-files Output

* MatlabAdd.m

* .
MatlabFunctionTester. May take several minutes. Please wait......
~ F1Vecudfstudio2d_serial —————conversion done, ne errors or warnings found-————-

= External Dependencies
+ [ Header Files Adding generaged C/C++ files to project: MatlabLibrary...
5 MatlabLibrary.h Done. You can compile the UDF library now.

g v

E2cl. BEprr.. WTe.. I Code Definition Window JEeNiens

10. Click “Build UDF library” toolbar button to compile the UDF library. Later operations can be
found in previous section “Basic steps of UDF Compilation and debug”.

Sl Build UDF library
(2 | STTES
A Solution ‘libudf' (2 projects) ~
v 1 MatlabLibrary
& External Dependencies
v ¥ Generated-Files

8. Set up 3rd-Party Directories (Enterprise Version Only)
1. You can use below buttons to set 3rd-party header directories and library directories.

P X s » o

config 3rd-party config 3rd-party
header folders library folders

2. Below two figures show the dialogs after pushing these buttons. Additional 3rd-party header
directories and library directories can be added by manual input or browse.
$(Build-in_UDF _Include_Directories) and $(Build-in_UDF_Library Directories) represent
the necessary header directories and library directories required by VC++ UDF Studio. They
are forbidden to be modified, only allowed to be moved their relative positions with
additional 3rd-party directories.
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Config 3rd-party header folders

Config 3rd-party library folders

%(Built-in_UDF_Include_Directories)

$(Built-in_UDF_Library_Directories)

C\WTKYinclude

CWVTKib

Value after evaluating macro

Value after evaluating macro

C:\WTK\include

C:\WTK\lib

Cancel

Cancel

9. SuperUDF Extension Library

8.1. Enable SuperUDF Extension Library

1.

This tool has packed some useful functions in the form of 3rd-party library for users’

convenient calling. As below figure shows, the user just needs to remove the comments of

following line.
#include "SuperUdfExtension.h"

@@ libudf - Microsoft Visual Studio

Window Help
g e = - T -
=T R
Solution Explorer
@ sEa
-4 Solution "libudf' (1 project)
~ ] VecUdfStudio2d _serial
i External Dependencies

File Edit View Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Apalyze

-y
6@

MRl udf source.cpp* x

O X

K

(Global Scope)

S#include “udf.h”
/# TODO: put C++ headers here
#include “Cpp Header. h”

~ = Header Files
1] resource.h

v | Resource Files
&1 VeUdfStudio2d _serial.rc Hlegtern "7

v = Source Files {
<4 udf source.cpp =

#include ”SuperUdfExtension. h” ) //uncomment this
//#include “resource.h”  //uncomment this line i

X0q|o0] . 1210]dx] JanIaS e

J/ TODO: put UDF and C headers here
//#include "se.h’

Jinelude “dpm h”

//ttinclude “C_Header. h”

100% -

Qutput

B2 Cla.. BE Pro.. W Tea..

CompilerInline...  Compiler Optim... I Code Definiti...

8.2. Extension Library Function List
1. void SuperUdf_Initialize(HMODULE hLibudfD11Module)

This function is used for the SuperUdf library initialization, where “hLibudfDIlIModule” is the module
handle of udf library. You can use AfxGetlnstanceHandle() to get it (see the example in next section).

Note: This function has to be called before other SuperUdf extension functions. The best place to call it is in
the “DEFINE_EXECUTE_ON_LOADING” macro.

2. int SuperuUdf_GetZoneIdByName(char* strZoneName)

Get zone ID according to zone or boundary name. For example the case in below figure, if we call
SuperUdf GetZoneldByName(“outlet”), the function will return 2.
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Outline View <

Filter Text

Setup
@ General

+ @ Models
+ E Materials
|:| Cell Zone Conditions
- |:| Boundary Conditions
- z Inlet
7 inlet (velocity-inlet, id=1)
* |:| Internal
= E Outlet
?3| outlet (pressure-outlet, id=2)
=+ Wall
Iﬁ Mesh Interfaces
—| Dynamic Mesh

+

This function is mainly used to improve the robustness of UDF source code. As we know,
LookUp_Thread(domain, zone_ID) is the common way to get Thread, where zone_ID is a key parameter.
However, it will change with the input mesh. Many users have to inquire the zone ID manually and
revise/recompile the UDF source code each time the input mesh changes, which is very inconvenient. After using
this function, we can set a fixed name for the zone when we draw the mesh and thus the UDF source code needn’t
be changed anymore.

Note: This function can only be called on serial or host. It will return -1 on node. A workaround is that we
can call it on serial or host and then call host_to_node_int to send the value to node.

3. void Superudf_Interrupt()
This function is used to interrupt steady or unsteady iteration. You can put this function in
DEFINE_ADJUST or DEFINE_EXECUTE_AT_END so that you can call this function to stop the iteration when

your criterion reaches.

4. HWND SuperUdf_GetFluentMainWnd();
Get the handle of Fluent main window (Enterprise version only, see programming guide).

5. void SuperUdf_Steady Iterate(int nTimes)
Drive Fluent to iterate n steps in steady case (Enterprise version only, see programming guide).

6. void SuperUdf_ExecuteConsoleCommand(char* strAnsiConsoleCommand)
Drive Fluent to perform TUI or scheme command (Enterprise version only, see programming guide).

7. void SuperUdf_AddUserMenu(UINT uMenuResourcelD)

Insert user menu in Fluent (Enterprise version only, see programming guide).

8. void SuperUdf_EnableMenultem(UINT uTargetMenulD, BOOL bEnabled)
Enable or disable user menu item (Enterprise version only, see programming guide).
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9. void SuperUdf_SetMenuBmpAndFun(MenultemBmpAndFun menuBmpAndFuns[], ULONG nCount)

Set the bitmaps and click action functions (Enterprise version only, see programming guide).

10. void SuperUdf_SetMenuSelectCallBack(MENUSELECTPROC UserCallBackFunction)
Set the call back function of select menu. Menu items can be dynamically disabled or enabled in the call

back function (Enterprise version only, see programming guide).

8.3. Extension Library Function Example

Below is an example of extended functions in academic version (Enterprise version extended function

example is shown in programming guide).

#include "udf.h"
#include "SuperUdfExtension.h"

DEFINE_ON_DEMAND(GetOutletld)

{
int outlet_id;
face_tf;
Thread*tf;
Domain*domain=Get_Domain(1);
#if IRP_NODE

outlet_id=SuperUdf_GetZoneldByName("outlet"); //get the id of zone whose name is "outlet’
#endif
host_to_node_int_1(outlet_id);

#if IRP_HOST
if(-1==outlet_id)
Message("Can't get the ID on myid=%d\n",myid);

else
{
tf=Lookup_Thread(domain, outlet_id);
Message("myid=%d, outlet id=%d\n",myid, outlet_id);
begin_f_loop(f,tf)
{
if(PRINCIPAL_FACE_P(f,tf))
{
/I'loop over faces on "outlet”
}
}
end_f_loop(f,tf)
}
#endif
}
DEFINE_EXECUTE_ON_LOADING(load,libudf)
{
SuperUdf_|Initialize(AfxGetinstanceHandle());
}
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10.Tips

1. “Visual assistant” (www.wholetomato.com) is highly recommended to install, which has a lot
of extended functions (such as code completion, braces matching, user-defined keyword

colors).
o0 libudf - Microsoft Visual Studio =N o =
File Edit View VAssistX Project Build Debug Team Data VC++UdfStudio Tools Architecture Test Analyze Window Help
Pl S @4 D89 B0 b [phug [t | 2 [setion N

Db Ele=2 20006 e &6 G- a2 Pl 2% 5.
eI

Solution Explorer Ml udf source.cpp™ X - =2x ¥
=) éﬁll B4 ‘ -l -[@co :
4 Solution libudf' (1 project) (Global Scope) 3 1= =
4 [7] veudfstudio2d serial e k3
> (g External Dependencies B H 3
3 Header Fi EDEFINE EXECUTE ON UNLOADING (unload,libudf) //execute 1 =
eader Files = MR -

[ Resouree files { ‘ ) ¢

4 [ Source Files Messagel ("Now unloading the udf library!\n"); //c: g
& udf source.cpp } g

=// TODO: put "DEFINE_ XXX" UDF macros here

DEFINE E|

DEFINE_EVAL

DEFINE_EXCHANGE_PROPERTY

DEFINE_EXECUTE_AT_END Code prompt by 1
DEFINE_EXECUTE_AT_EXIT <« Visual Assistant 1

DEFINE_EXECUTE_FROM_GUI
DEFINE_EXECUTE_ON_LOADING
DEFINE_EXECUTE_ON_UNLOADING
DEFINE_ON_DEMAND #define DEFINE_ON_DEMAND(name) extern "C" void name(void)
:' Accept with: <TAB= or <ENTER= ‘

E T T — >

Output - 1 x

Show output from: | Build

Ready Ln 23 Col 9 Cho

2. VC++UdfStudio menu in Fluent can be loaded or unloaded by TUI command udf-vc++/load
or udf-vc++/unload
3 FLUENT 24, s o =

File Grid Define Solve Adapt Surface Display Plot Report Parallel VC++UdfStudio Help

> .
adapt/ grid/ surface/
define/ parallel/ udf-vc++/
display/ plot/ view/
exit report/
files soluef
>
adapt/ gqrid/ surface/
defines parallel/ udf-vc++y#
display/ plot/ view/
exit report/
files soluef
>
adapt/ grid/ surface/
defines parallel/ udf-uc++/
display/ plot/ view/
exit reports
files soluef
> u-v
fudf-vc++>
load unload
fudf-vc++>
«

T

28
More information at https://veUdfStudio.github.io. To register or report bugs veUdfStudio@sohu.com (China), veUdfStudio@outlook.com (International)



http://www.wholetomato.com/

V<
/)

S o f t w ar e

11.How to Register

1. Open launcher and click "Register" menu.

{gj VC++ UDF Studio (Academic version) X

Tutorial Language About

VC++ UDFap24 Ie FLUENT
Studio ¥ Launcher
Dimension Processing Options ~ VC version to run
@20 (@ 1-Core Parallel 2019 >
(O3p Parallel Fluent version to run

Double Precision Processes(1~999) 2024 R1 v | g

Y .

3rdParty Options 1 = [ chinese Fluent
D Call CoolProp Start by WorkBench
[ call Intel Fortran Consult or feedback:
[k b Global: VcUdfStudio@outlook.com

Static link

atcdin China:  vcUdfStudio@sohu.com
Dynamic link

Matlab version to run

2. Input your username and leave the "Code" text box empty. Check the optional features you
want to purchase (call Intel Fortran or call Matlab) then click OK. All your user name and
hardware information will be put into the text file “user.ini”.

W Request/Validate registration code >

Name |Tom Input your register name |

check optional items

to purchase
[~] call CoolProp [ ]call intel Fortran ~ [+] call Matlab

Optional features (FPlz select):

Leave "code" empty and push "OK" to request a code.

Code Leave this box empty

3. Contact veUdfStudio@outlook.com (International) or vcUdfStudio@sohu.com (China) and
pay for the software. Then send the “user.ini” file as the email attachment. After receiving
returned email with register code, run the Launcher as administrator and click "Register"”
menu again. Input the user name and register code and all functions are available now (Note
that after successful registration, corresponding feature will be disabled if you haven’t
purchased “call Intel Fortran” or “call Matlab” feature. You can uninstall this software and
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re-install it so as to recover to trial version and try these features).
‘fﬁj VC++ UDF Studio (Academic version) X
Tutorial Language About
FLUENT
Launcher
Dimension Processing Options  VC version to run
@20 @ 1-Core Parallel | 2019 >
O3p () Parallel Fluent version to run

[ ]Double Precision ~ Processes(1~999) 2024 R1  ~ | [0

ardPa 1 [ gl e Fluent
ra| Feature disabled due to unpurchased | workgench

Call Iftel Fortran

Call Matlab h ~
Static link N/ Genuine Software
Dynamic link .
Matlab version to run ICujJ
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