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The following instructions are provided to give users a general idea on how to compile the FAST
code. These instructions have been developed using FAST 7.01.00a-bjj. Please note that names
and number of source files may change in different releases; the Compile FAST.bat script
included in the FAST archive will contain the names of all the files required to compile the code.

Before compiling, make sure you have downloaded all of the source files you need to compile.
For FAST 7.01.00a-bjj, this includes FAST", AeroDyn' v13.00.01a-bjj, and NWTC Subroutine
Library* v1.04.01.

Using the Command Line

FAST is currently distributed with a batch file called “Compile FAST.bat” that will compile the
code using IVF. We are aware that a makefile would be a better alternative, but do not currently
have the resources to create and support it.

Before using Compile FAST.bat, you must modify variables in the sections labeled “set
compiler internal variables” and “local paths.”

Set Compiler Variables

In the “Set Compiler Internal Variables” section, you make sure that the proper paths and
environment variables are set for the compiler and linker. The number one reason that people
have trouble with the Compile FAST.bat script is that this step has not been done correctly. The
blue text shown in Figure 1 (copied from Compile FAST.bat) must be changed to reflect your
compiler.

REM - —-——————————— -

REM set compiler internal variables

REM ——————— - m

REM You can run this bat file from the IVF compiler's command prompt (and not

REM do anything in this section). If you choose not to run from the IVF command

REM prompt, you must call the compiler's script to set internal variables.

REM TIP: Right click on the IVF Compiler's Command Prompt shortcut, click

REM properties, and copy the target (without cmd.exe and/or its switches) here:

CALL "C:\Program Files (x86)\Intel\ComposerXE-2011\bin\ipsxe-comp-vars.bat" ia32 vs2008

Figure 1: The “Set Compiler Internal Variables” section of Compile_FAST.bat for FAST
v7.01.00a-bjj. Text in blue must be changed by the user before running the script.

* http://wind.nrel.gov/designcodes/simulators/fast/
T http://wind.nrel.gov/designcodes/simulators/aerodyn/
! http://wind.nrel.gov/designcodes/miscellancous/nwtc_subs/
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One way to find this command is to open the shortcut to the IVF command prompt (also called
IVF Build Environment in some versions). You can usually find the shortcut at a location named
something like Start > All Programs > Intel CompilerName > CommandPromptName.
(Different versions of the compiler may have more submenus.) Right click on the shortcut and
click “Properties.” (See Figure 2 for an example.) A window similar to Figure 3 will open.

| Games ﬂ —
| Intel Paralel Studio XE 2011 ‘ E 7| 1A-32 Visual Studio 2008 mode Properties x|
—

@ Parallel Studio ¥E 2011 with V52008

_.ﬁ Product updates Compatibility | Securty I Details | Previous Versions
) Command Prompt . General Shartcut | Options I Fort | Layout I Colors
J B
. Parallel Studio XE with Intel Compiler Lty
| TA-32 Visual Studio 2008 mode 1A-32 Visual Studio 2008 mode
[ Intel 64 Visua ~ Open
; | Run as administrator
i Doaumentation I& ) Targettype:  Application
| Getting Started Tutor  Open file location
| Intel Compier XE ﬁTortoiseSVN 5 Target location: SysWOWE4
 Juriper Networks ) ) Target: rE-2011bin‘\ipsxe-comp-vars bat" ia3
| LANDesk Management Scan with OfficeScan Client
| Maintenance Pin to Taskbar
| MATLAB Pin to Start Menu Start in: |"C:"-.ngmm Files (xB6}\Intel\ComposerXE-2011Y
| Microsoft Office Restore previous versions Shorteut key: INone
J Microsoft Office Live Mee:
. - Send to 3
J Microsoft Silverlight Bun: INon‘naI window j
| Microsoft Visual Studio 20 Cut
| NVIDIA Corparatian Copy Comment: |
LI Delete Open File Location | Change lcon... Advanced... |
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| TortoiseSVN
| Trend Micro OfficeScan ¢ Properties
1 Back
I Search programs and files @ Log off >|
[ 7Start @ NWTC Design Co...| - |~ DesignCodes ok | Ccancel Apply
Figure 2: An example of finding the IVF Figure 3: The properties window for an IVF
command prompt shortcut command prompt shortcut

Copy the text from the Shortcut’s “Target” field and paste it in the Compile FAST.bat script:

C:\Windows\SysWOW64\cmd.exe /E:ON /V:ON /K ""C:\Program Files
(x86) \Intel\ComposerXE-2011\bin\ipsxe-comp-vars.bat" ia32 vs2008"

You will need to remove the call to cmd.exe and its switches, leaving you with the name of a
batch file (and possibly some of its arguments):

"C:\Program Files (x86)\Intel\ComposerXE-2011\bin\ipsxe-comp-vars.bat" ia32 vs2008

If you do not want to call this batch file from Compile FAST.bat, you may remove the line from
the file. However, you must then run Compile FAST.bat only from the compiler’s command line



window. Please refer to your compiler’s documentation about using ifort and calling it from the
command line.

Set Local Paths

The second section that must be modified in Compile FAST.bat is labeled “Local Paths.” This
section needs to be updated with the paths to the source files you are trying to compile. The text
that must be updated is shown in blue in Figure 4.

REM —————— =
REM —-——————————— === LOCAL PATHS --——=—==——————————————————————————————
REM ——————— ==
REM -- USERS WILL NEED TO EDIT THESE PATHS TO POINT TO FOLDERS ON THEIR LOCAL --
REM -- MACHINES. ©NOTE: do not use quotation marks around the path names!!!! ---
REM —— == o

REM NWTC_Lib Loc is the location of the NWTC subroutine library files
REM AeroDyn Loc 1is the location of the AeroDyn source files

REM Wind_Loc is the location of the AeroDyn wind inflow source files
REM FAST LOC is the location of the FAST source files
REM  — — = — =

SET NWIC_Lib Loc=C:\Users\bjonkman\Data\DesignCodes\NWTC Library\source

SET AeroDyn Loc=C:\Users\bjonkman\Data\DesignCodes\AeroDyn\Source

SET Wind Loc=C:\Users\bjonkman\Data\DesignCodes\AeroDyn\Source\InflowWind\Source
SET FAST Loc=C:\Users\bjonkman\Data\DesignCodes\FAST\Source

Figure 4: The “Local Paths” section of Compile_FAST.bat for FAST v7.01.00a-bjj. Text in blue
must be changed by the user before running the script.

Run The Script
After you have modified Compile FAST.bat, you can run it from the command line by typing

Compile FAST.bat

in the directory where the batch file is stored. Figure 5 shows the screen output after a successful
build using Intel® Composer XE 2011. Notice the title of the command window after

Compile FAST.bat has been run. The script that you call in the “Set Compiler Internal
Variables” section to set the paths and environment variables for the IVF compiler also modifies
the title of the window. If the title does not say anything about the compiler, please verify that
you have modified Compile FAST.bat correctly.

Creating FAST with the User-Defined Control Options for Interfacing with GH
Bladed-style DLLs

If you would like to compile FAST with the user-defined control options that include the
interface to GH Bladed-style DLLs, you can use this script to do so. After modifying

Compile FAST.bat as outlined above, you must also copy the FAST source files named
UserSubs.f90 and UserVSCont_KP and rename them UserSubs_forBladedDLL.f90 and
UserVSCont KP forBladedDLL.f90 respectively. In UserSubs forBladedDLL.f90, you must
comment out subroutines UserHSSBr and UserYawCont, and in
UserVSCont KP forBladedDLL.f90, you must comment out subroutine UserVSCont. To
compile, you type

Compile FAST.bat dll



at the command line. The executable file that is created will end with DLL.exe.

Intel(R) Composer XE 2011 IA-32 Visual Studio 2008

IC:\Users“bjonkman“Data“Des ignCodes“\FAST >Compile_FAST.bat
Intel{R> Parallel Studio RE 2811

Copyright (C) 1985-2018 Intel Corporation. All rights reserved.

Intel{R> Composer KE 2011 Update 1 {package 127>

Setting environment for using Microsoft UViswal Studio Shell 2888 xBb tools.

Compiling FAST,. AeroDyn. and MWIC Library routines to create FAST test.exe:
Intel{R> Uisual Fortran Compiler XE for applications running on IA-32, Uersion 12.8.1.127 Build 20181116
ICopyright ¢C> 1985-2818 Intel Corporation. All rights reserved.

Microsoft (R)> Incremental Linker Uersion 7.008.21822.088
iCopyright (C> Microsoft Corporation. ALl rights reserved.

—out :SingPrec .exe
—subsystem:iconsole
—incremental:no
Yout :FAST _test .exe
S ingPrec .obj
SysIUF.ohj
MUIC_I0.0bj
INWTC_Num.obj
NUIC_Rero.obj
! ibrary.obj
dInf lowDefs .obj
nd.obhj
T by

SetVersion.ohj
FAST_Prog.obj

C:\Users:\bjonkman\Data\Des ignCodes\FAST >_

Figure 5: The command prompt window after Compile_FAST.bat has been run.



Using Microsoft Visual Studio

Microsoft® Visual Studio is an integrated development environment (IDE) that provides useful
features for editing source code, compiling, and debugging. The following instructions for
compiling FAST have been developed using Microsoft Visual Studio 2008; the steps will be
similar for other versions. Note that the size and location of some of the windows in Visual
Studio may also vary based on your configuration settings.

Open a New Project

Open Visual Studio and create a new project of type Intel® Visual Fortran > Console
Application. Choose the Empty Project template, and select a name and location for the project
before clicking OK. See Figure 6.

New Project

Project types: Templates: I .MET Framewaork 3.5
Intel{R) Visual Fortran Visual Studio installed templates
Console Application
Library DErnpty Project :|Main Program Code

QuickWin Application
Windowing Application
COM Server

Other Project Types

My Templates

4 Search Online Templates. ..

A project for creating a command-ine application

Mame: I FAST
Location: I C:\Users\bjonkman'Data'DesignCodes\IVF_Projects j Browse... |
Solution Name: | FAST ¥ Create directory for solution

OK I Cancel |

Figure 6: The New Project window in Visual Studio

Add Source Files

Next, you will need to add the source files for FAST and the other codes (components or
modules) it uses. To keep the source files organized, you can create folders for each of the
components. In the Solution Explorer window, right click on the Source Files folder under
<project name>. Choose Add > New Folder, and a new folder named “NewFolder1” will be
added under the Source Files folder. (See Figure 7.) Rename the folder something descriptive,
such as “FAST” for the FAST source files.
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Figure 7: Adding new folders for source files in Microsoft Visual Studio 2008. Note that the
Soultion Explorer window may be located in another part of the screen

Then right-click on the folder you have just added and choose Add > Existing Item... (Figure

In the Add Existing Item window that opens, you must browse to the folder containing the
source files for that component (FAST in this case). Select all of the source files that you need

from the directory.
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Figure 8: Adding existing source files to a Visual Studio 2008 project.

Create new folders under Source Files for each of the other components and add their source
files to your project. When you are finished, your Solution Explorer window will look
something like Figure 9. (Note that if you choose to use the user-defined control options for
interfacing with a GH Bladed-style DLL in FAST v7.01.00a-bjj, your list of FAST source files
will include BladedDLLInterface.f90, UserSubs_forBladedDLL.f90, and
UserVSCont KP forBladedDLL.90. It will not include PitchCntrl ACH.f90, UserSubs.f90, or
UserVSCont KP.f90. The file UserSubs_forBladedDLL.f90 is a copy of UserSubs.f90 with
subroutines UserHSSBr and UserYawCont commented out. The file
UserVSCont KP forBladedDLL.f90 is a copy of UserVSCont KP with subroutine UserVSCont
commented out.)



Set Compiler Options

Next, you must set the compiling options for
the project. On the main menu, select

Project > <project name> Properties.
(Note: if you select an individual source file
and then click on Project > Properties, you
will change the properties for only that source
file. Make sure you are changing properties
for the entire project here.)

A <project name> Property Pages window
will open. See Figure 10. In the
Configuration dropdown box at the top of
the window, select “All Configurations” to set
the compiler options for all configurations.

Select Configuration Properties > Fortran
> Data in the box on the left. In the window
on the right, select Use Bytes as RECL =
Unit for Unformatted Files and choose

Yes (/assume:byterecl). (This option is
required for InflowWind’s coherent
structures). Because FAST v7.01.00a-bjj still
has some unresolved issues relating to local
variables and their initialization, you will also
need to set Local Variable Storage to All
Variables SAVE /Qsave, and set Initialize
Local Saved Scalars to Zero to Yes
(/Qzero). (Note that once we find and fix
these issues, we will no longer compile with
/Qsave and /Qzero.) Click OK to save your
changes and close the window. The window
in Figure 10 shows the project properties with
the compiling options changed as necessary.

Solution Explorer - Solution 'FAST (1pr... = & X

=

_: Solution 'FAST (1 project)
= (B FAST

i |2 Header Files

----- (L] Resource Files

..... FFTMod. fan

..... 3 AeroCalc, fan

..... 3 FasT.fan

..... ] FAST2ADAMS. 30
..... ] FAST_I0.f30

..... 3 FAST Lin.fa0

..... 3 FAST Mods. a0

..... ] FAST _Prog.fa0

..... ] Moise.fa0

..... ] PitchCnirl_ACH.f30
..... *] SetvVersion.fa0

..... ] UserSubs.fa0

..... 3 IserVSCont_KP.fa0
= [:| AeroDyn

..... %] AeroDyn.fa0

..... %] AeroMods.fa0

..... ] AeroSubs.f30

..... 3 Gensubs. fa0

..... %] SharedTypes.fa0
= (23 InflowWind

..... ] cTwind.f30

..... ] FDWind.f30

..... ¥] FFWind.fa0

..... ] HAWCWind. f90

..... ] HHWind. 30

..... ] InflowWWindMod.f30
..... %] SharedInflowDefs.fa0
..... ] UserWind.f30

= (23 MWTC_Library

..... ] NWTC_Aero. f30
..... ] NWTC_I0.f30

..... ¥] NWTC_Library.f0
..... ] NWTC_Num. 30

..... %] SingPrec.fa0

..... ] SysIVF.fa0

Figure 9: The source files for FAST v7.01.00a-
bjj listed in the Visual Studio Solution Explorer
window



Configuration: IAII Configurations ﬂ Platform: IActive(\'u'inﬂ) j Configuration Manager... |
Configuration Properties = Default Integer KIND 4
General Default Real KIND 4
Debugging Default Double Precision KIND 3
Fortran Local Variable Storage All Variables SAVE (/Qsave) ﬂ
General Initialize Local Saved Scalars to Zero Yes (/Qzero)
Opﬁmizéﬁan Dynamic Common Blocks
Debugging Structure Member Alignment Default
Preprocessor ) Common Element Alignment Mone
E::;ujzzeraton SEQUENCE Types Obey Alignment Rules Mo

Assume Dummy Arguments Share Memor No

Compatibility

Diagnostics Assumne CRAY Pointers Do Not Share Mer Mo

Data Constant Actual Arguments Can Be Char Mo

Floating Point Use Bytes as RECL= Unit for Unformatte Yes (/assume:byterecl)

External Procedures Initialize stack variables to an unusual va Mo

Output Files o

Run-time

Libraries Local Variable Storage

command Line Spedifies where local variables are stored. (Qsave, [Qauto, [Qauto-scalar)
Linker ﬂ

oK I Cancel Apply

Figure 10: The <project name> Property Pages window in Visual Studio with the compiling
options changed for FAST v7.01.00a-bjj

Build the Project

To build your project (create an executable file), you can choose from “Debug” or “Release”
mode (or create your own settings). Debug mode is set to disable optimizations and generate
debugging information. It will compile faster and run slower than Release mode. Release mode
is set to optimize the code for speed. It does not generate debugging information. You can
choose the desired configuration mode by clicking on the dropdown box on the toolbar or choose
Build > Configuration Manager from the main menu.

After you have picked the appropriate configuration, choose Build > Build Solution from the
main menu. The Output window will show your progress. (See Figure 11.) Any errors
encountered during the build process will also appear there.

This step creates an executable file, named by default <project location>\<configuration
name>\<project name>.exe. If you want to change this file’s name, you can do so in the <project
name> Property Pages window. (Select Project > <project name> Properties from the main
menu.) The name of the executable is defined under Configuration Properties > Linker >
General > Qutput File. See Figure 12.

Note that $(OutDir) in Figure 12 refers to the QOutput Directory defined under Configuration
Properties > General in the same window. (Remember that any changes you make apply to
only the configuration that is selected at the top of this window.)



Show output from: Build - AR | x| =
I — Build started: Project: FAST, Configuration: Debug Win3Z -
1>Compiling with Intel{R) Visual Fortran Compiler XE 12.0.1.127 [IR
1>5ingPrec.£30
1>AeroMods.£50
1>5ysIVF.£30
1>NWTC_IO.£90
1>NWTC_Num.£90
1>NWIC Rero.£30
1>NWIC Library.£30
1>SharedInflowDefs. £30
1>CTWind . £30
1>SharedTypes.£30
1>HEWind.£30
1>GenSubs . £30
1>HAWCWind . £90
1>FFWind.£30
1>UserWind.£30
1>FFTMod.£30
1>FDHind . £30
1>InflowiWindMod . £30
1>HydroCalc. £30
1>ReroSubs.£30
1rRercDyn.£30
1>FAST_Mods.£30
1>Noise.£30
1>FAST_IO.£390
1>FAST_£30
1>FAST_Lin.£90
1>FASTZRDAMS . £30
1>UserVSCont_KP.£30
1>FAST_Prog.£30
1>UsexSubs . £90
1>SetVersion.£30
1>ffrpack. £
1>PitechCatrl_ACH.£90
1>ReroCale.£90
1>Linking. ..
1>Embedding manifest...
1>
1>Build leg written to "file://C:\Users\bjonkman\Data\DesignCodes\IVF_ Projects\FAST\FAST\Debug\BuildLog.htm"
1>FA5T - 0 error(s), 0 warning(s)

Build: 1 , 0 f2iled, 0 up-to-date, 0 skipped

|
1

[5] OQutput ;Fmd Results 2

Build succeeded

Figure 11: The Output window in Visual Studio after building FAST using the Debug
configuration.

Configuration: IAcﬁve{Release} j Platform: IAcﬁve[\f‘a‘inSZ} j Configuration Manager... |
= Configuration Properties Output File S{0uthir)\s{ProjectMame). exe
General Show Progress Mot Set
Debugging Version
Fortran Enable Incremental Linking Mo (/INCREMENTAL:NO)
SR Linker Suppress Startup Banner Yes (/NOLOGO)
General Ignore Import Library No
Inpu.t . Register Output Mo
Manlfes.t File Per-user Redirection Mo
2::;55'”9 Additional Library Directories
Optimization Link Library Dependencies Yes
Embedded IDL
Advanced
Command Line
Resources
MIDL
Manifest Tool
Build Events Output File
Custom Build Step Override the default output file name. (fOUT[:file])
oK I Cancel | LEply

Figure 12: The <project name> Property Pages window in Visual Studio, showing the location of
the Output File.
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