Building Type Libraries For DLLs

Using Microsoft Visual C++

This document is an introduction to creating type libraries. Type libraries expose the function names and arguments of a DLL. This is very useful.  For example, in TestStand, the Flexible DLL Prototype Adapter uses the type library to display the arguments of the exposed functions. The type library exposes the functions and arguments to the user of the DLL. 

Creating type libraries with National Instruments LabWindows/CVI is very straight forward. You simply create a function panel for the functions you want to expose. When you build the type library, select the function panel (*.FP) file under the Type Library button. For more information please refer to the LabWindows/CVI documentation.

This document outlines the steps to create a type library for DLLs using Visual C++. 

1. Create an *.ODL file

ODL is the acronym for Object Description Language. It describes the exposed functions in a readable text format. Later, the .ODL file is compiled into the type library. 

First, create a Universally Unique Identifier (UUID) by running the uuidgen.exe utility. Each *.ODL file will have to have a unique UUID. The first line in your *.ODL file should appear as follows:


[uuid(xxxxxxxx-xxxx-xxxx-xxxx-xxxxxxxxxxxx)]

where xxxxxxxx-xxxx-xxxx-xxxx-xxxxxxxxxxxx is the UUID generated with uuidgen.exe.

The next entries in the *.ODL file identify the DLL and the function information you want to expose.  Fill in your specific information following the template below where:

libname is the name of the DLL

function_00x lists the functions you want to expose


library libname {



[dllname (“libname.dll”)]



module function_01 {




[entry(“function_01”)]
int __stdcall function_01 ([in] int nArgument);



}; 



[dllname (“libname.dll”)]



module function_02 {





[entry(“function_02”)]
int __stdcall function_02 ([out] char nArgument);



};


};

In the *.ODL file you must include the function declaration. In addition, you must specify whether each parameter is an input or output parameter using the [in] or [out] tags. If a parameter is both in and out, use the [in, out] tag.

2. Create or modify the resource compiler file

If your current project does not have a *.RC file create one. Add the following line to the *.RC file to bind and embed the type library.


1 typelib libname.tlb      
 

Ensure there are no other resources using “1” as their resource ID.  If so, use the next consecutive number.

3. Include the *.ODL and the *.RC file in your project

4. Finally, build your DLL.
Your functions should now be exposed in the type library of your DLL.

5. Custom parameter types for TestStand.
TestStand recognizes certain custom parameter types that you may use in your type libraries. These custom parameter types are defined as GUIDs.   In the tag definitions, specify the custom GUID and value as shown below:


int __stdcall function_01 ([in, out, custom(GUID, value)] parameter), …
Use the custom keyword followed by (GUID, value) in the tag definitions.  You may combine custom GUIDs in the tag definitions.

a. By default, type libraries cannot distinguish between signed and unsigned variables due to a limitation of Visual Basic.  TestStand uses a custom GUID to distinguish between signed and unsigned variables.
GUID: 746B27E1-FBD7-11d1-B311-0060970535CB

The value is Boolean:


0 – signed variable


1 – unsigned variable

b. In C, "double *wave" could mean pointer to double or array of doubles.  TestStand uses a customer GUID to distinguish array parameters from by reference
parameters.
GUID: 53D57340-9A16-11d0-A62C-0020AF16F78E

The value is Boolean:



0 – Pointer to array of doubles



1 – Array of doubles

     In general it means 



0 – Pointer to the variable



1 – Array of variables

c. TestStand uses a custom GUID to determine the array dimension size.

GUID: 746B27E2-FBD7-11d1-B311-0060970535CB

The value is a string: format "[x][y][z]" where x, y, z are integers that give array dimension size.

At the end of the document there are examples of function prototypes and their custom GUIDs required within ODL files. 

The ODL script is more complex then this document outlines. Also ODL has been superseded by an enhanced version, the Interface Definition Language (IDL). IDL incorporates ODL’s functionality and even much of its syntax. 

If you need additional information please refer to MSDN
 or other resources. 

Examples of function prototype using GUID:

The parameters of the following function prototypes were selected from all possible types available through the DLL Flexible Prototype Adapter. Parameters types available that are not listed below do not require custom GUIDs.

void __stdcall action2(unsigned char arg1)

void __stdcall action2([in, custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)]  unsigned char arg1);

void __stdcall action4(unsigned short arg1)

void __stdcall action4([in, custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)] short arg1);

void __stdcall action6(unsigned long arg1)

void __stdcall action6([in, custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)] long arg1);

void __stdcall action9(char *arg1)

void __stdcall action9([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)]  LPSTR arg1);

void __stdcall action10(unsigned char *arg1)

void __stdcall action10([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)] unsigned char *arg1);

void __stdcall action11(short *arg1)

void __stdcall action11([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] short *arg1);

void __stdcall action12(unsigned short *arg1)

void __stdcall action12([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)] short *arg1);

void __stdcall action13(long *arg1)

void __stdcall action13([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] long *arg1);

void __stdcall action14(unsigned long *arg1)

void __stdcall action14([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1)] long *arg1);

void __stdcall action15(float *arg1)

void __stdcall action15([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] float *arg1);

void __stdcall action16(double *arg1)

void __stdcall action16([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] double *arg1);

void __stdcall action1(const char *arg1)


void __stdcall action1([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] LPSTR arg1);

void __stdcall action2(const wchar_t *arg1)

void __stdcall action2([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)]  wchar_t *arg1);

void __stdcall action3(char arg1[1024])

void __stdcall action3([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] LPSTR arg1);

void __stdcall action4(wchar_t arg1[1024])

void __stdcall action4([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] wchar_t *arg1);

void __stdcall action1(char arg1[1024])

void __stdcall action1([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] LPSTR arg1);

void __stdcall action2(unsigned char arg1[1024])

void __stdcall action2([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] unsigned char *arg1);

void __stdcall action3(short arg1[1024])

void __stdcall action3([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] short *arg1);

void __stdcall action4(unsigned short arg1[1024])

void __stdcall action4([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] short *arg1);

void __stdcall action5(long arg1[1024])

void __stdcall action5([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] long *arg1);

void __stdcall action6(unsigned long arg1[1024])

void __stdcall action6([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E1-FBD7-11d1-B311-0060970535CB, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] long *arg1);

void __stdcall action7(float arg1[1024])

void __stdcall action7([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] float *arg1);

void __stdcall action8(double arg1[1024])

void __stdcall action8([in, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 1), 

             custom(746B27E2-FBD7-11d1-B311-0060970535CB, "[1024]")] double *arg1);

void __stdcall action1(struct IDispatch *arg1)

void __stdcall action1([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] 

             struct IDispatch *arg1);

void __stdcall action3(struct IUnknown *arg1)

void __stdcall action3([in, out, custom(53D57340-9A16-11d0-A62C-0020AF16F78E, 0)] 

             struct IUnknown *arg1);
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