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Creating a DLL from AnadigmDesigner2 C-code
Rev: 1.0.2
Date: 10™ July 2009

This application note contains a total 3 files, if you have only this pdf text
document, go here
http://www.anadigm.com/sup_downloadcenter.asp?tab=Kkits

to find the .AD2 file and example source code.

To successfully use the technique explained below you must have
AnadigmDesigner2 and
Microsoft Visual C++ ver 6.0
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Creating a DLL from AnadigmDesigner2 C-code

Purpose

This document describes how to create a Dynamic Link Library (DLL)
from the AnadigmDesigner2 generated C-code files. The DLL allows

another program to call both a primary configuration function and
reconfiguration function from the C-code

Creating the DLL

1. Open Visual C++ v6.0 and go to Projects/New... in the menus.

2. Select “Win32 Dynamic-Link Library” and enter a project name (see

figure 1).
vew 21|
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Figure 1: Creating a new DLL

3. Click on “OK” and then select “A DLL that exports some symbols”
(see figure 2).
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Creating a DLL from AnadigmDesigner2 C-code
Win32 Dynamic-Link Library - Step 1 of 1 'f?.

Wwihat kind af DLL would you like to create 7

™ An empty DLL project.
™ & zsimple DLL project.
= & DLL that exports some symbaols,

< Back [est | Finizh I Cancel

Figure 2: Select a DLL that exports symbols

4. Click on “Finish” to get the window shown in figure 3. Click on “OK”.

New Project Information x|

Wind2 Dynamic-Link Libramy will create a new skeleton project with the follawing
specifications:

A& zample "Win32 DLL will be created far pou,

Thiz DLL shows how to export clazses, a functions and wariables fram a DLL.

DM air: DLLproject. cpp and DLLproject.h
Pre Compiled Header: Stdafs.h and Stdafx. cpp.

Project Directary:

C:\Program FileshMicrozaft Yisual StudioWCI350LLproject

Ok Cancel

Figure 3: Confirm the project information
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Creating a DLL from AnadigmDesigner2 C-code

Now open AnadigmDesigner2 (called AD2 from now on) and create
the required circuit. For the purpose of this document, the circuit
shown in figure 4 will be used which consists of a single Gainlnv
CAM. Save the AD2 circuit in the Visual C project area.

Addrl: 1 Addr LT3 1ED4

nl

6.

Figure 4: The AD2 circuit

Go to Dynamic Config./Algorithmic method... in the AD2 menus to get
the window shown in figure 5.

2
AP C Code Files CAM C Code Files Generate |
[ApiCode h  |CAMCode h Close |
[ApiCode R 4 Coce - Help |

Deztination Directory

{* Directony of current circuit file [.ad2 file)

Generation Options. . |

|E:'xF'rcugram FileshMicrosoft Yisual StudicWCIEADLL project Ak Funchions... |

(" Specify directary

B

Figure 5: Generating C-code from AD2

Click on CAM Functions... to get the window shown in figure 6.
Expand the CAM tree on the left to show all of the programmable
CAMs and cells. Click on each one in turn and check the box on the
right for each function that is required, and uncheck the box for
functions that are not required. Note that all functions are selected by
default and the DLL will still work if all functions are left selected. The
only reason for deselecting functions that are not required is to reduce
the amount of C-code generated by AD2.
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Creating a DLL from AnadigmDesigner2 C-code

Click on “OK” and then click on “Generate”. Note from figure 5 that the
C files get generated into the Visual C++ working directory because
we chose to save the AD2 circuit there. If the AD2 circuit is not saved
in the project area, then select “Specify directory” in the window
shown in figure 5 and browse to the VC++ DLLProject area.

CAM C Code Functions

Group By

ID’-\M Type

floatitz-point inputs and retamns a floating-podint regult. *F

E|---'_: Cam Type
- AnadigmbpestGainl

¥ Orly show programmable items.

£* A full floating point method for setting the gain of this module. *f
[®] double setGainlm { double 3

21

Gain o |
j £ A fall fived-point method for setting the gain of the module. It accepts — |

[ double fixed_setGainbiv ( double G ) Help |

Digplay Options. .. I

Insert Files into Project 2=

Loak in: Ia DLLproject j - £ B2

Figure 6: Selecting the CAM functions

9. Click on “Close”. 4 files should have appeared in the DLLProject area

— ApiCode.c, ApiCode.h, CAMCode.c and CAMCode.h.

10. In Visual C++ go to Project/Add To Project/Files... in the menus to get

the window shown in figure 7. Select the 4 files generated by AD2 and

click on “OK”.

File name:

Files of type: |E++ Files [ cpp;. e iz b Hhcinl e j Cancel |

[ngert inko:

1 Debug
ApiCode.c Stdafx.cpp
ApiCode.h Stdafx.h
CAMCode.c

CAMCode.h

DLLprojeck.cpp

DLLproject.h

| IIIKl

I DLLproject J

i

Figure 7: Adding the AD2 C-code files to the project

© Anadigm 2009

Page 5 of 14

Document revision 1.0.2, 10" July 2009 Doc No. AN221009-U208A




Creating a DLL from AnadigmDesigner2 C-code

11. In VC++ select the FileView tab in the workspace window on the left.
Expand the directory tree to show the files. They should look like
figure 8.

“Wiorkspace 'DLLproject’: 1 project(s)
El DLLproject files
223 Source Files

------ 3 ApiCode.c

#] CaMCode.c
...... ] DLLproject.cpp
...... ] Stdéf.cpp
=423 Header Files

..... E] ApiCode.h

E| CAMCode.h
% DLLproject.h
------ E] Stddfeh

------ (L3 Resource Files

------ Readide. tat

Figure 8: Workspace window

12. Double click on DLLProject.h to show the code in the edit window on
the right (figure 9). Delete the following code:

// This class is exported from the DLLProject.dll
class DLLPROJECT_API CDLLProject {
public:

CDLLProject(void);

// TODO: add your methods here.
}:
extern DLLPROJECT_API int nDLLProject;
DLLPROJECT_API int fnDLLProject(void);

—

A

El DLLproject fileg
Ea Source Files

------ 3 ApiCode.c

| #] CAMCode.c

Workspace DLLproject’ 1 project(z] o

o
A
o
o

The following ifdef block i= the s=tandard way o

from a DLL =imnpler.

=zymbol defined on the command line.

All files within this DLL a:

thi=z =ymbol

that uszes thi= DLL. Thisz wavy anv other project -
DLLFRCJECT _API function=s a= being imported from
defined with thi= macro as= being exported.

#ifdef DLLPROJECT EXPORTS

-[E] ApiCode.h
(2] CAMCode.h

------ E DLLproject. cpp #define DLIPROJECT _API _ declspecidllexzport)
...... (%] Stdafx.cop #telses _
5423 Header Files #define DLLPROJECT API _ declspeci{dllimport)

#endif

% DLLproiect b Clas$ DLLPROJECT_APTI CDLIproject |
------ 5] Stdafeh public: . .
------ [C Rezource Files SO E R ek fay
< TODD: add ywour methods here.
------ Readh e tut 1

extern DLLPROJECT _API int nDLLproject:
DLIPREOJECT _API int fnDllprojectiwoid):

Figure 9: Project header file

13. Replace the 6 lines of REM at the top of the header file with the
following code:

#iftndef DLLPROJECT__H
#define DLLPROJECT__H
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Creating a DLL from AnadigmDesigner2 C-code

14. Add the following code to the end of the header file:

#ifdef _ cplusplus
extern "C" {
#endif

DLLPROJECT_API int _stdcall MyFunction(IN const
short FunctionParameter);

#ifdef _ cplusplus
#endif
#endif

15. The header file should now look like figure 10. In this code there is
one example function called MyFunction which takes a single
parameter and returns an integer. The user can add more functions
here. Note that when a function takes a parameter from the Visual
Basic calling program that is an integer, it must be declared as a short
integer in VC++.

#ifndef DLLPROJECT _H
#define DLLPROJECT __H

#ifdef DLLPROJECT _EXPORTS

#define DLILPROJECT_AFI _ declspec(dllexport)
tel=e

#define DLILPROJECT _AFI _ declspec(dllimport)
#endif

#ifdef _ cplusplus
extern "C" {
fendif
DLLFREOJECT_API int _=tdcall MyFunction(IN const short FunctionParameter):

#ifdef _ cplusplus

b

fendif

fendif

Figure 10: User’s header file
16. Double click on DLLProject.cpp in the workspace window. Add the
following includes at the top:
#include "apicode.h"
#include 'camcode.h"
17. Delete the following code:
// This is an example of an exported variable
DLLPROJECT_API int nDLLProject=0;
// This is an example of an exported function.
DLLPROJECT_API int fnDLLProject(void)
{
return 42;
}
// This is the constructor of a class that has been
exported.
// see DLLProject.h for the class definition
CDLLProject: :CDLLProject()
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Creating a DLL from AnadigmDesigner2 C-code

{
}

return;

18. Replace the deleted code with the code below:

DLLPROJECT_API int _stdcall MyFunction(IN const short
FunctionParameter)

{

int variable;

variable = 2 * FunctionParameter;
return variable;

}

19. Figure 11 shows all the code in DLLProject.cpp. There is only one
function defined here and it is trivial since all it does is return double
the input parameter. The user can enter his own functions as required
(see section 26).

< DILLproject . cpp © Define=s the entry point for the DLL application.
A

#include “"stdafz. h”

#include "DILLproject.h”

#finclude "apicode. L

#include "camcodes.h"

BOOL APIEHTEY DllMain{ HANDLE hModule.
DWOED ul_rea=zon_for_call.
LPVOID lpReserved

)

switch (ul_reason_for_call)
{
ca=ze DLL_PROCESS ATTACH:
ca=ze DLL_THREAD ATTACH:
ca=ze DLL_THREAD DETACH:
case DLL _PROCESS DETACH:
breal::

I
return TREUE:

DLLFEQJECT _AFI int _=tdcall HyFunction{IN const short FunctionParameter)
1

int wariable:

wariable = 2 * FunctionParameter:
return variable:
b
Figure 11: User’s source code
20. Double click on StdAfx.h in the workspace window and place the
following lines below the “#include <windows.h>" line:
#include "apicode.h"
#include 'camcode.h
21. Go to Build/Set Active Configuration... in the menus and select
“DLLProject — Win32 Release” (figure 12) and click on OK.
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Creating a DLL from AnadigmDesigner2 C-code

Set Active Project Config

Cancel

2|
oK |
[ Gt |

Figure 12: Set active project configuration

22. Go to Project/Settings... in the menus. Select the C/C++ tab and from
the pull-down menu next to “Category”, select “Precompiled Headers”.
Select the option button labelled “Not using precompiled headers”

(figure 13).

Project Sekttings

Settings For:

ERE [ Lproject

Win32 Releaze j General | Debug

C/C++

Tihrouah header:

Throwah header:

Throwah header:

Froject Optionz;

" Automatic uze of precompiled headers

Link, | Hesnurc& EE
Categany: IF'reu:u:umpiled Headers j Reset |

* Mot using precompiled headers

2 x|

" Create precompiled header file [ peh)

" Use precompiled header file [.pch]

fnologo AMT A3 AGx 02 /D "WINIZ" /D
"NDEBUG" /D "_wWINDOWS" /D "_MBCS" /D
"_USRDLL" /D "DLLPROJECT _EXPORTS"

2

[

o ]

Cancel |

Figure 13: Unselecting precompiled headers

23. Select the Link tab, select “General” from the pull-down menu labelled
“Category”. Check the box labelled “Generate mapfile” (figure 14).

Then click OK.
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Creating a DLL from AnadigmDesigner2 C-code

Win32 Release j General | Debug | C/C++  Link | Hesuurcé EE

-[E2ll sroject
B2 DLLproject Category: IGeneraI =l Beset |

Output file name:
IHeIease.-"D LLproject.dil

Settingz For:

Object/library modules:
Ikernel32.li|:u uzerd2lib gdi32 lib winzpool b comdlg32.lib ad

[T Generate debuginfo [ Ignore all default libraries
[ Link incrementally ¥ Generate mapfile
[~ Enable profiling [T Doesn't produce LIB

Project O ptions:

kemel32. ib uzer32 lib gdi32 lib wingpool ib comdlg32. lib -
advapid2. b shel32.lib ole32.lib oleaut32.lib uuid.lib
odbz32 b adboep32lib Mmologo Adll Ancremental:no ;I

Ok I Cancel |

Figure 14: Selecting option to generate mapfile

24. Go to Build/Rebuild All in the menus to compile the DLL. The output
from the compile should appear in the output window at the bottom
(figure 15). There should be no errors. Don’t worry if there are
warnings from the CAMCode.c file.

Configuration: DLLproject — WindZ REelea=
Compiling. . .
Stdifx.cpp
Compiling. ..
DLLproject .cpp
Generating Code. ..
Compiling. ..
CAMCode . c
ApiCode .o
Generating Code. . .
Linking. ..
Creating librarvy Release-Dllproject.lib and object Release-DLLproject . e=p

DLLproject . dll — 0 errori=z). 0 warningi=)

Figure 15: Compiler output

25. The DLL can be found in the Release directory within the VC++
working directory. Also in the Release directory there should be a file
called “DLLProject. MAP”. Open this file with any text editor and look
for the following line:

0001:00000010 _MyFunction@4 10001010 ¥ DLLProject.obj

This line identifies the function name that must be used by the calling
function, in this example it is “_MyFunction@4”.
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26. So far only one trivial function has been written into the DLL. In order
to make the DLL useful in interfacing to an FPAA, it is necessary to
add functions that can build and provide access to both primary
configuration and reconfiguration data. Below are some functions that
do this, along with a description of what each does. The full listings for
these functions can be found in the attached source code
(DLLproject.cpp). The source code also contains detailed REM
statements that describe what each line of the code does.

//this function carries out a primary configuration of the FPAA
DLLPROJECT_API void _stdcall PriConfig()

//this function returns reconfigures the FPAA circuit with a new gain
DLLPROJECT_API void _stdcall Reconfig(IN const double G1)

The MAP function names for these functions can be found in the .MAP file
from the lines below:

0001:00000020 _PriConfig@0 10001020 ¥ DLLproject.obj
0001 :00000070 _Reconfig@8 10001070 Ff DLLproject.obj
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1  Modifying the DLL

1. If the AD2 circuit needs to be changed, make the required
modifications to the AD2 circuit and regenerate the C-code files as in
steps 6 to 8 above. Note that if new CAM functions are required then
these must be selected (figure 6).

2. ltis not necessary to add these C-code files to the project again. If
VC++ is already open then it will give a warning (figure 16) that the
files have been modified and will ask if the files should be reloaded.
Click on “Yes”.

Microsoft Yisual C++ o x|

@ c:\Program FilesiMicrosaft Yisual StudiodYC98 MyProject, CaMCode.

This File has been maodified outside of the source editor. Do you want ko reload it?

Yes Mo

Figure 16: Reloading new AD2 C-code files

3. Recompile the project as in step 24. The new DLL file will be found in
the Release directory within the VC++ working directory.

4. If any of the functions that are called from the DLL have been
modified (or new ones added), the .MAP file in the Release directory
must be opened with a text editor in order to find the new function
names that must be used by the calling software. Note that simply
changing the number or type of parameters in a function will change
its name. For example, if the MyFunction() function that was used in
the previous section had another parameter added as below:

DLLPROJECT_API int _stdcall MyFunction(IN const short FunctionParameter,
IN const short Parameter?2)

then the function name in the .MAP file would be:
_MyFunction@8
or if the function was changed to:

DLLPROJECT_API int _stdcall MyFunction(IN const short FunctionParameter,
IN const double Parameter2)

then the function name in the .MAP file would be:
_MyFunction@12
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2 Calling DLL Functions from Visual Basic

To be able to call the DLL functions from Visual Basic (VB), it is necessary
to add a module to the VB project. To do this, go to the “Project” menu
and select “Add Module”. Select the “New” tab and click on “Open”. You
will be presented with a blank page. Enter the following code onto this

page:

DefInt A-Z

Declare Function MyFunc Lib "DLLproject.DLL™ Alias '"_MyFunction@4™ (Byval G1 As Integer)
As Integer

Declare Function Pri_Config Lib "DLLproject.DLL™ Alias "_PriConfig@0"” QO
Declare Function Re_Config Lib " DLLproject.DLL"™ Alias "_Reconfig@8"™ (ByVal G1 As Double)

The 3 functions can now be called from anywhere in the VB project using
the following function calls:

variable2 = MyFunc(variablel)

This function takes a variable and returns a variable (this is the trivial
multiply by 2 function).

Pri_Config

This function takes no variables and returns no variables. It performs a
primary configuration of the FPAA.

Re_Config(gain)

This function takes a variable but does not return one. It reconfigures the
FPAA with a new value of gain.

go here
http://www.anadigm.com/sup downloadcenter.asp?tab=kits
to find the .AD2 file and example source code.

=laklEYdigm

For more product information, please visit Anadigm® at: www.anadigm.com

Or email support@anadigm.com
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